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Safety Precautions

*Read and observe the safety precautions below and the instructions provided on the labels affixed to the unit.

+Retain this manual for future reference. Make sure that this manual is passed on to the end users.

+All refrigerant piping work, electrical work, air-tightness test, and brazing work must be performed by qualified personnel.
¢Incorrect use may result in serious injury.

indicates a hazardous situation which, if not avoided, could result in
AWARNlNG death or serious injury.

indicates a hazardous situation which, if not avoided, could result in
A (oJ:\URH[®]\] minor or moderate injury.

addresses practices not related to personal injury, such as product
and/or property damage.

A WARNING

Do not use any refrigerant other than the
type indicated in the manuals for the unit
and on the nameplate.

Do not wet the electrical parts.

+Doing so may result in current leakage, electric shock,
malfunction, or fire.

+Doing so will cause the unit or pipes to burst, or result
in an explosion or fire during use, during repairs, or at
the time of disposal of the unit.

+It may also be in violation of applicable laws.

*MITSUBISHI ELECTRIC CORPORATION cannot be
held responsible for malfunctions or accidents result-
ing from the use of the wrong type of refrigerant.

Do not touch the electrical parts, switches,
or buttons with wet fingers.

+Doing so may result in electric shock, malfunction, or
fire.

Do not use the unit in an unusual environ-
ment.

Do not touch the refrigerant pipes and re-
frigerant line components with bare hands
during and immediately after operation.

+If the unit is used in areas exposed to large amounts of
oil, steam, organic solvents, or corrosive gases (such
as ammonia, sulfuric compounds, or acids), or areas
where acidic/alkaline solutions or special chemical
sprays are used frequently, it may significantly reduce
the performance and corrode the internal parts, result-
ing in refrigerant leakage, water leakage, injury, elec-
tric shock, malfunction, smoke, or fire.

+The refrigerant in the pipes will be very hot or very cold,
resulting in frostbite or burns.

Do not touch the electrical parts with bare
hands during and immediately after opera-
tion.

+Doing so may result in burns.

Do not change the settings of the safety or
protection devices.

Ventilate the room while servicing the unit.

+Forcing the unit to operate by disabling the safety de-
vices, such as the pressure switch or the thermal
switch, may result in bursting, fire, or explosion.

+Operating the unit with a safety device whose settings
have been changed may result in bursting, fire, or ex-
plosion.

+Using safety devices other than those specified by Mit-
subishi Electric may result in bursting, fire, or explo-
sion.

+If the refrigerant leaks, oxygen deficiency may result. If
the leaked refrigerant comes in contact with a heat
source, toxic gas will be generated.

If you notice any abnormality (e.g., a burn-
ing smell), stop the operation, turn off the
power switch, and consult your dealer.

+Continuing the operation may result in electric shock,
malfunction, or fire.

Do not alter or modify the unit.

Properly install all required covers and pan-
els on the terminal box and the control box.

+Doing so will result in refrigerant leakage, water leak-
age, serious injury, electric shock, or fire.

+If dust or water enters the unit, this may result in electric
shock or fire.




Periodically check the unit base for dam-
age.

+If the damage is left uncorrected, the unit will fall and
cause serious injury.

Install, operate, and store the unitin aspace
with as much floor area as indicated in the
figure at right, and be sure to take safety
measures.

Consult your dealer for the proper disposal
of the unit.

*The refrigerant oil and the refrigerant in the unit will
pose a risk of environmental pollution, fire, or explo-
sion.

Do not use means to accelerate the defrost
ing process or to clean, other than those
recommended by the manufacturer.

The unit shall be stored in a room without
continuously operating ignition sources
(for example: open flames, an operating gas
appliance or an operating electric heater.)

Do not pierce or burn.

Be aware that refrigerants may not contain
an odour.

The Hydro unit shall not be installed in a
condition with certain floor area and the re-
frigerant amount as shown in the figure be-
low.
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The unit shall be properly stored to prevent
mechanical damage.

Children should be supervised to ensure
that they do not play with the appliance.

Do not operate the unit with the panels and
guards removed.

+Rotating, hot, or high-voltage parts may cause injury,
electric shock, or fire.

Do not touch fans, heat exchanger fins, or
the sharp edges of components with bare
hands.

+Doing so may result in injury.

Wear protective gloves when working on
the unit.

+Failure to do so may result in injury.

+High-pressure pipes poses a risk of burns if touched
with bare hands while the unit is in operation.

Check that markings of the unit are notilleg-
ible.

+lllegible warning or caution markings may cause dam-
age to the unit, resulting in injury.

If the ambient temperature can drop below
freezing while the heat-source unitis notin
use, blow the water out of the pipes or fill
them with anti-freeze solution.

+Failure to do so may cause the water in the pipes to
freeze and damage the unit.

+*Water from burst pipes may result in water-damage to
the furnishings.

Make sure the supply-water flow rate falls
within the specified range.

+Failure to maintain the adequate flow rate can result in
corrosion of the heat-source unit.

+*Water from corroded pipes can result in water-damage
to the furnishings.




Transportation and Installation

When lifting the unit, pass the slings
through the four designated sling holes.

+Improper lifting will cause the unit to topple or fall, re-
sulting in serious injury.

Do notlift the unit with the PP bands that are
used on some products.

+Doing so may result in injury.

Observe the restrictions on the maximum
weight that a person can lift, which is spec-
ified in local regulations.

+Failure to do so may result in injury.

Installation

Do not install the unit where combustible
gas may leak.

+If combustible gas accumulates around the unit, fire or
explosion may result.

Do not allow children to play with the pack-
ing materials.

+Suffocation or serious injury may result.

Cut up the packing materials before dispos-
al.

All installation work must be performed by
gualified personnel in accordance with this
manual.

+Improper installation may result in refrigerant leakage,
water leakage, serious injury, electric shock, or fire.

When performing work involving possible
refrigerant leakage, carry a portable refrig-
erant-leak sensor at all times.

+The refrigerant used for the unit is slightly flammable
and may result in fire in the presence of an ignition
source.

If the air conditioner is installed in a small
room, take measures to prevent the refriger-
ant concentration from exceeding the safety
limit in the event of refrigerant leakage.

+Consult your dealer regarding the appropriate mea-
sures to prevent the allowable concentration from be-
ing exceeded. If the refrigerant leaks and the allowable
concentration is exceeded, hazards due to a lack of ox-
ygen in the room will result.

Install the unit in accordance with the in-
structions to minimize the risk of damage
from earthquakes and strong winds.

+Improper installation will cause the unit to topple, re-
sulting in serious injury.

The unit must be securely installed on a
structure that can sustain its weight.

+Failure to do so will cause the unit to fall, resulting in se-
rious injury.

Do not open the control box cover when
charging refrigerant.

+Doing so may cause sparks, resulting in fire.

Seal all openings around pipes and wires to
keep out small animals, rainwater, or snow.

+Failure to do so may result in current leakage, electric
shock, or damage to the unit.

Do not install the unit where corrosive gas
may be generated.

+Doing so can corrode the pipes, resulting in refrigerant
leakage and fire.




Piping Work

’ Piping work shall be kept to a minimum.

The pipes shall be protected from physical
damage.

Before heating the brazed sections, remove
the gas and oil that are trapped in the pipes.

+Failure to do so may generate fire, resulting in serious
injury.

Do not purge the air using refrigerant. Use a
vacuum pump to evacuate the system.

+Residual gas in the refrigerant lines will cause bursting
of the pipes or an explosion.

Do not use oxygen, flammable gas, or are-
frigerant containing chlorine for air-tight-
ness testing.

+Doing so may result in an explosion. Chlorine will dete-
riorate the refrigerant oil.

When installing or relocating the unit, do
not allow air or any substance other than
the specified refrigerant to enter the refrig-
erant lines.

+Any substance other than the specified refrigerant may
cause abnormally high pressure in the refrigerant
lines, resulting in bursting of the pipes or an explosion.

After the installation has been completed,
check for refrigerant leaks.

+If the refrigerant leaks, oxygen starvation may result. If
the leaked refrigerant comes in contact with a heat
source, toxic gas will be generated.

Have a fire extinguisher nearby before braz-
ing work.

+If the refrigerant leaks while brazing work is being per-
formed, fire may result.

Provide no-smoking signs at the brazing
workplace.

+If the refrigerant leaks when an ignition source is pres-
ent, fire may result.

Wiring Work

Include some slack in the power cables.

+Failure to do so may break or overheat the cables, re-
sulting in smoke or fire.

Connections must be made securely and
without tension on the terminals.

+Improperly connected cables may break, overheat, or
cause smoke or fire.

Tighten all terminal screws to the specified
torque.

Install an inverter circuit breaker on the
power supply of each unit.

+Failure to do so may result in electric shock or fire.

Only use properly rated breakers (an earth
leakage breaker, local switch <a switch +
fuse that meets local electrical codes>, or
overcurrent breaker).

+Failure to do so may result in electric shock, malfunc-
tion, smoke, or fire.

+Loose screws and contact failure may result in smoke
or fire.

Electrical work must be performed by quali-
fied personnel in accordance with local reg-
ulations and the instructions provided in
this manual. Only use the specified cables
and dedicated circuits.

¢Inadequate power source capacity or improper electri-
cal work will result in electric shock, malfunction, or
fire.

Only use standard power cables of suffi-
cient capacity.

+Failure to do so may result in current leakage, over-
heating, smoke, or fire.

Proper grounding must be provided by
qualified personnel.

+Improper grounding may result in electric shock, fire,
explosion, or malfunction due to electrical noise. Do
not connect the ground wire to gas or water pipes,
lightning rods, or telephone ground wires.




After the wiring work has been completed,
measure the insulation resistance, and
make sure that it reads at least 1 MQ.

+Failure to do so may result in electric leakage, malfunc-
tion, or fire.

Relocation and Repairs

Only qualified personnel must relocate or
repair the unit. Do not attempt to disassem-
ble or alter the unit.

Check for refrigerant leaks before service.

+If the refrigerant leaks, fire may result.

+Failure to do so will result in refrigerant leakage, water
leakage, serious injury, electric shock, or fire.

Do not open the control box cover when re-
covering, charging, or purging refrigerant.

Do not service the unit in the rain.

+Doing so may cause sparks, resulting in fire.

+Doing so may result in electric leakage, electric shock,
wire shorting, malfunction, smoke, or fire.

Additional Precautions

Do not turn off the power immediately after
stopping operation.

*Wait for at least five minutes after the unit has stopped
before turning off the power. Failure to do so may re-
sult in drain water leakage or the mechanical failure of
sensitive parts.

Do not install the unit on or over items that
are subject to water damage.

+*When the room humidity exceeds 80% or if the drain
pipe is clogged, condensation may collect and drip
from the indoor unit onto the ceiling or floor.

The unit must be periodically inspected by a
dealer or qualified personnel.

+If dust or dirt accumulates inside the unit, the drain
pipes may become clogged, and water leakage from
the pipes may wet the surroundings and generate
odours.

Drain piping must be installed by a dealer or
gualified personnel to ensure proper drain-
age.

+Improper drain piping may cause water leakage, result-
ing in damage to furniture and other surroundings.

Turn on the power at least 12 hours before
starting operation. Keep the power turned
on throughout the operating season.

Take appropriate measures against electri-
cal noise interference when installing the
unit in hospitals or radio communication fa-
cilities.

+Insufficient energizing will result in malfunction.

Do not use the air conditioner for special
purposes (e.g. keeping food, animals,
plants, precision devices, or art objects in a
room).

¢Inverter, high-frequency medical, or wireless communi-
cation equipment as well as power generators may
cause the air conditioning system to malfunction. The
air conditioning system may also adversely affect the
operation of these types of equipment by creating elec-
trical noise.

+Such items could be damaged or deteriorated.

Insulate pipes to prevent condensation.

Collect the refrigerant and properly dispose
of it in accordance with local regulations.

+Condensation may collect and drip from the unit onto
the ceiling or floor.

Keep the service valves closed until refrig-
erant charging is completed.

+Failure to do so will damage the unit.




Place a wet towel on the service valves be-
fore brazing the pipes to keep the tempera-
ture of the valves from rising above 120°C
(248°F).

+Failure to do so may result in equipment damage.

Do not use existing refrigerant piping.

+The old refrigerant and refrigerant oil in the existing pip-
ing contain a large amount of chlorine, which will cause
the refrigerant oil in the new unit to deteriorate and
cause the compressor to malfunction.

Keep the flame out of contact with the ca-
bles and metal sheet when brazing the

pipes.

+Failure to do so may result in burnout or malfunction.

Use the following tools specifically de-
signed for use with the specified refriger-
ant: Gauge manifold, charge hose, gas leak
detector, check valve, refrigerant charge
base, vacuum gauge, and refrigerant recov-
ery equipment.

+Gas leak detectors for conventional refrigerants will not
react to a refrigerant that does not contain chlorine.

+If the specified refrigerant is mixed with water, refriger-
ant oil, or another refrigerant, the refrigerant oil will de-
teriorate and the compressor will malfunction.

Use a vacuum pump with a check valve.

+If the vacuum pump oil flows back into the refrigerant
lines, the refrigerant oil may deteriorate and the com-
pressor may malfunction.

If alarge electric current flows due to a mal-
function or faulty wiring, earth-leakage
breakers on the unit side and on the up-
stream side of the power supply system
could both operate. Depending on the im-
portance of the system, separate the power
supply system or take protective coordina-
tion of breakers.

This appliance is intended to be used by ex-
pert or trained users in shops, in lightindus-
try and on farms, or for commercial use by
lay persons.

This appliance is not intended for use by
persons (including children) with reduced
physical, sensory or mental capabilities, or
lack of experience and knowledge, unless
they have been given supervision or in-
struction concerning use of the appliance
by a person responsible for their safety.

Keep tools clean.

+If dust, dirt, or water accumulates on the charging hose
or the flare processing tool, the refrigerant will deterio-
rate and the compressor will malfunction.

Use refrigerant piping made of phosphorus
deoxidized copper (copper and copper alloy
seamless pipes) that meets local require-
ments. Pipe joints should also meet local re-
guirements. Keep the inner and outer
surfaces of the pipes clean and free of sul-
phur, oxides, dust/dirt, shaving particles,
oils, moisture, or any other contaminants.

+Contaminants on the inside of the refrigerant piping will
cause the refrigerant oil to deteriorate and cause the
compressor to malfunction.

Store pipes indoors, and keep both ends of
the pipes sealed until just before making a
flare connection or brazing. (Store elbows

and other joints in plastic bags.)

+If dust, dirt, or water enters the refrigerant lines, the re-
frigerant oil will deteriorate and the compressor will
malfunction.

Braze the pipes with a nitrogen purge to
avoid oxidation.

+Oxidized flux inside the refrigerant pipes will cause the
refrigerant oil to deteriorate and cause the compressor
to malfunction.

\Y

Store the unit in aroom large enough to al-
low clearance in the event of refrigerant
leakage.

Refrigerant R32 is flammable. Do not use a
naked-flame type detector.

Use circulation and makeup water that meet
the water-quality standards.

+Degradation of water quality can result in water leak-
age.

Only qualified personnel may touch the
USB port in the control box.
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[1-1 Preparation for Piping Work ]

1-1  Preparation for Piping Work

1-1-1 Read before Servicing

1.

Check the type of refrigerant used in the system to be serviced.

Refrigerant Type
Multi air conditioner for building application CITY MULTI:R32

Check the symptoms exhibited by the unit to be serviced.
Refer to this service handbook for symptoms relating to the refrigerant cycle.

Thoroughly read the safety precautions at the beginning of this manual.

Preparing necessary tools: Prepare a set of tools to be used exclusively with each type of re-
frigerant.
For information about the correct use of tools, refer to the following page(s). [1-1-2 Tool Preparation]

. Verification of the connecting pipes: Verify the type of refrigerant used for the unit to be moved

or replaced.

+Use refrigerant pipes made of phosphorus deoxidized copper. Keep the inner and outer surfaces of the pipes clean and free
of such contaminants as sulfur, oxides, dust, dirt, shaving particles, oil, and water.

+These types of contaminants inside the refrigerant pipes may cause the refrigerant oil to deteriorate.

. Toxic hydrofluoric acid gas will form or refrigerant will ignite if leaked refrigerant is exposed to

an open flame. Be sure to keep the work area well ventilated.

CAUTION

+Install new pipes immediately after removing old ones to keep moisture out of the refrigerant circuit.
*The use of refrigerant that contains chloride, such as R22, will cause the refrigerating machine oil to deteriorate.

BS_ 01 G chapter 1 - 1
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[1-1 Preparation for Piping Work ]

1-1-2 Tool Preparation

Prepare the following tools and materials necessary for installing and servicing the unit.

? Tools for use with R32 (Adaptability of tools that are for use with R410A, R22, or R407C)
:g 1. To be used exclusively with R32 (not to be used if used with R410A, R22, or R407C)
$ Tools/Materials Use Notes
g Gauge Manifold Evacuation and refrigerant charging Higher than 5.09MPa[738psi] on the
S high-pressure side
m
~ Charging Hose Evacuation and refrigerant charging The hose diameter is larger than the
3 conventional model.
<
O Refrigerant Recovery Cylinder Refrigerant recovery
i
Refrigerant Cylinder Refrigerant charging The refrigerant type is indicated. The
cylinder is light blue.
Charging Port on the Refrigerant Cylinder | Refrigerant charging The charge port diameter is larger

than that of the current port.

2. Tools and materials that may be used with R32 with some restrictions

Tools/Materials Use Notes
Gas Leak Detector Gas leak detection The ones for use with HFC refrigerant
may be used.
Vacuum Pump Vacuum drying May be used if a check valve adapter
is attached.
Refrigerant Recovery Equipment Refrigerant recovery May be used if compatible with R32.

3. Tools and materials that are used with R22, R407C, or R410A that may also be used with R32

Tools/Materials Use Notes
Vacuum Pump with a Check Valve Vacuum drying
Bender Bending pipes
Torque Wrench Tightening flare nuts Only the flare processing dimensions

for pipes that have a diameter of
912.7 (1/2") and 915.88 (5/8") have
been changed.

Pipe Cutter Cutting pipes
Welder and Nitrogen Cylinder Welding pipes
Refrigerant Charging Meter Refrigerant charging
Vacuum Gauge Vacuum level check

4. Tools and materials that must not be used with R32

Tools/Materials Use Notes

Charging Cylinder Refrigerant charging Prohibited to use

Tools for R32 must be handled with special care to keep moisture and dust from infiltrating the cycle.
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2  Handling and Characteristics of Piping Materials,
Refrigerant, and Refrigerant QOil

1-2-1 Piping Materials 2
o

2

by

( Do not use the existing piping! ) o

o

. . (]

1. Copper pipe materials oM
4

O-material (Annealed) Soft copper pipes (annealed copper pipes). They can easily be bent with hands. §
1/2H-material (Drawn) Hard copper pipes (straight pipes). They are stronger than the O-material (Annealed) :

at the same radial thickness.

+The distinction between O-materials (Annealed) and 1/2H-materials (Drawn) is made based on the strength of the pipes them-
selves.

+O-materials (Annealed) can easily be bent with hands.

+1/2H-materials (Drawn) are considerably stronger than O-material (Annealed) at the same thickness.

2. Types of copper pipes

Maximum working pressure Refrigerant type
3.45 MPa [500psi] R22, R407C etc.
4.30 MPa [624psi] R410A, R32 etc.

3. Piping materials/Radial thickness

Use refrigerant pipes made of phosphorus deoxidized copper.

The operation pressure of the units that use R32 is higher than that of the units that use R22.
Use pipes that have at least the radial thickness specified in the chart below.

(Pipes with a radial thickness of 0.7 mm or less may not be used.)

Pipe size (mm(in]) Radial thickness (mm) Type
26.35 [1/4"] 0.8t
29.52 [3/8"] 0.8t _
212.7 [1/2'] o8t O-material (Annealed)
215.88 [5/8"] 1.0t
219.05 [3/4"] 1.0t
222.2 [7/8"] 1.0t
8254  [11 1ot
25 (e oot
831.75 [1-1/4"] 1.1t
234.93 [1-3/8"] 1.2t
241.28 [1-5/8"] 1.4t

+Annealed pipes have been used for older model units when a diameter of the pipe is up to ¢19.05 (3/4"). For a system that
uses R410A or R32, use pipes that are made with 1/2H-material (Drawn). (Annealed pipes may be used for pipes with a di-
ameter of ¢19.05 (3/4") and a radial thickness of 1.2 t).

+The figures in the radial thickness column are based on the Japanese standards and provided only as a reference. Use pipes
that meet the local standards.

4. Thickness and refrigerant type indicated on the piping materials
Ask the pipe manufacturer for the symbols indicated on the piping material for new refrigerant.
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1-2-2 Storage of Piping Materials

1. Storage location
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Store the pipes to be used indoors. (Warehouse at site or owner's warehouse)
If they are left outdoors, dust, dirt, or moisture may infiltrate and contaminate the pipe.

2. Sealing the pipe ends

Both ends of the pipes should be sealed until just before brazing.
Keep elbow pipes and T-joints in plastic bags.

The new refrigerator oil is 10 times as hygroscopic as the conventional refrigerating machine oil (such as Suniso) and, if not
handled with care, could easily introduce moisture into the system. Keep moisture out of the pipes, for it will cause the oil to
deteriorate and cause a compressor failure.
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1-2-3

1.

Characteristics of the New and Conventional Refrigerants

Chemical property

The new refrigerant R32 is as low in toxicity and slightly flammable refrigerant.

However, because the specific gravity of vapor refrigerant is greater than that of air, leaked refrigerant in a closed room will

accumulate at the bottom of the room and may cause hypoxia.
Because the refrigerant is slightly flammable, do not perform installation or service work in a confined area.

New Refrigerant

Conventional Refrig-

(HFC type) erant (HCFC type)
R32 R410A R407C R22
R32 R32/R125 R32/R125/R134a R22
Composition (wt%) (100) (50/50) (23/25/52) (100)
Type of Refrigerant Single Refrigerant Pseudo-azeotropic Non-azeotropic Single Refrigerant
Refrigerant Refrigerant
Chloride Not included Not included Not included Included
Safety Class A2L Al/A1 Al/Al Al
Molecular Weight 52.0 72.6 86.2 86.5
Boiling Point (°C/°F) -51.7/-61.0 -51.4/-60.5 -43.6/-46.4 -40.8/-41.4
Steam Pressure 1.588/230 1.557/226 0.9177/133 0.94/136
(25°C,MPa/77°F,psi) (gauge)
Saturated Steam Density 47.4 64.0 42.5 44.4

(25°C,kg/m3/77°F psi)

Flammability Slightly flammable Nonflammable Nonflammable Nonflammable
Ozone Depletion Coefficient 0 0 0 0.055
(obpP)1

Global Warming Coefficient 675 2088 1774 1810

(GWP)2

Refrigerant Charging Method

Refrigerant charging

in the liquid state/re-

frigerant charging in
the gaseous state

Refrigerant charging
in the liquid state

Refrigerant charging
in the liquid state

Refrigerant charging
in the gaseous state

Replenishment of Refrigerant
after a Refrigerant Leak

Available

Available

Available

Available

*1 When CFC11 is used as a reference
*2 When CO, is used as a reference

2. Refrigerant composition
R32 is a single refrigerant and can be handled in a similar manner as with other single refrigerants, such as R22.
If the refrigerant leaks out, it may be replenished.
3. Pressure characteristics
The pressure in the system using R32 is 1.6 times as great as that in the system using R22.
Pressure (gauge)
Temperature (°C/°F) R32 R410A R407C R22
MPa/psi MPa/psi MPa/psi MPa/psi
-20/-4 0.30/44 0.30/44 0.18/26 0.14/20
0/32 0.71/103 0.70/102 0.47/68 0.40/58
20/68 1.37/199 1.34/194 0.94/136 0.81/117
40/104 2.38/345 2.31/335 1.44/209 1.44/209
60/140 3.83/555 3.73/541 2.44/354 2.33/338
65/149 4.28/621 4.17/605 2.75/399 2.60/377
BS_ 01 G
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2-4 Precautions for handling equipment using R32

1)

1

1)
2)

1)

2)

3)

4)

5)

6)

When handling the units that use R32 refrigerant, observe the following notes. (The notes are based on the precautions re-
garding R32 refrigerant contained in IEC 60335-2-40.)

Transportation

Additional transportation regulations may exist with respect to equipment containing slightly flammable gas. The maximum
number of pieces of equipment or the configuration of the equipment, permitted to be transported together will be determined
by the applicable transport regulations.

Disposal
Follow the local regulations on proper disposal of equipment using R32.

Storage
Store the unit in a sufficiently large space so that leaked refrigerant will not stagnate in a small confined area.
The maximum number of pieces of equipment permitted to be stored together will be determined local regulations.

Servicing information

Checks to the area

Prior to beginning work on systems containing slightly flammable refrigerants, safety checks are necessary to ensure that the
risk of ignition is minimised. For repair to the refrigerating system, 3) to 7) shall be completed prior to conducting work on the
system.

Work procedure
Work shall be undertaken under a controlled procedure so as to minimise the risk of a slightly flammable gas being present
while the work is being performed.

General work area

All maintenance staff and others working in the local area shall be instructed on the nature of work being carried out. Work in
confined spaces shall be avoided. The area around the workspace shall be sectioned off. Ensure that the conditions within
the area have been made safe by control of flammable material.

Checking for presence of refrigerant

The area shall be checked with an appropriate refrigerant detector prior to and during work, to ensure the technician is aware
of potentially slightly flammable atmospheres. Ensure that the leak detection equipment being used is suitable for use with all
applicable refrigerants.

Presence of fire extinguisher
If any hot work is to be conducted on the refrigeration equipment or any associated parts, appropriate fire extinguishing equip-
ment shall be available to hand. Have a dry powder or CO, fire extinguisher adjacent to the charging area.

No ignition sources

No person carrying out work, such as brazing, in relation to a refrigeration system which involves exposing any pipe work shall
use any sources of ignition in such a manner that it may lead to the risk of fire or explosion. All possible ignition sources, in-
cluding cigarette smoking, should be kept sufficiently far away from the site of installation, repairing, removing and disposal,
during which refrigerant can possibly be released to the surrounding space. Prior to work taking place, the area around the
equipment is to be surveyed to make sure that there are no flammable hazards or ignition risks. "No Smoking" signs shall be
displayed in a conspicuous place in the work area.
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7) Ventilated area
Ensure that the area is in the open or that it is adequately ventilated before replacing parts or conducting any hot work. A
degree of ventilation shall continue during the period that the work is carried out. The ventilation should safely disperse any
released refrigerant and preferably expel it externally into the atmosphere.

8) Checks to the refrigeration equipment
Where electrical components are being changed, they shall be fit for the purpose and to the correct specification. At all times
the MITSUBISHI ELECTRIC's Installation Manual and Service Handbook shall be followed. If in doubt, consult the dealer's
technical department for assistance.
The following checks shall be applied to installations using slightly flammable refrigerants:
+the amount of refrigerant charge depends on the size of the area in which products containing refrigerant are to be installed;
+the ventilation machinery and outlets are operating adequately and are not obstructed;
+if an indirect refrigerating circuit is being used, the secondary circuit shall be checked for the presence of refrigerant;
+marking to the equipment continues to be visible and legible. Markings and signs that are illegible shall be corrected;
+refrigeration pipe or components are installed in a position where they are unlikely to be exposed to any substance which may
corrode components containing refrigerant, unless the components are constructed of materials which are inherently resistant
to being corroded or are suitably protected being so corroded.

1 Check Before Servicing

9) Checks to electrical devices
Repair and maintenance to electrical components shall include initial safety checks and component inspection procedures. If
a fault exists that could compromise safety, then no electrical supply shall be connected to the circuit until it is satisfactorily
dealt with. If the fault cannot be corrected immediately but it is necessary to continue operation, an adequate temporary so-
lution shall be used. This shall be reported to the owner of the equipment so all parties are advised.

10) Initial safety checks shall include:
+that capacitors are discharged: this shall be done in a safe manner to avoid possibility of sparking;
+that no live electrical components and wiring are exposed while charging, recovering or purging the system;
+that there is continuity of earth bonding.

5. Repairing sealed components

1) During repairs to sealed components, all electrical supplies shall be disconnected from the equipment being worked upon prior
to any removal of sealed covers, etc. If it is absolutely necessary to have an electrical supply to equipment during servicing,
then a permanently operating form of leak detection shall be located at the most critical point to warn of a potentially hazardous
situation.

2) Particular attention shall be paid to the following to ensure that by working on electrical components, the casing is not altered
in such a way that the level of protection is affected. This shall include damage to cables, excessive number of connections,
terminals not made to original specification, damage to seals, incorrect fitting of glands, etc.

3) Ensure that the apparatus is mounted securely.

4) Ensure that seals or sealing materials have not degraded to the point that they no longer serve the purpose of preventing the
ingress of flammable atmospheres. Replacement parts shall be in accordance with the MITSUBISHI ELECTRIC's specifica-
tions.

5) The use of silicon sealant can inhibit the effectiveness of some types of leak detection equipment. Intrinsically safe compo-
nents do not have to be isolated prior to working on them.

6. Refrigerant leakage detection
The following leak detection methods are deemed acceptable for all refrigerant systems.

1) Electronic leak detectors may be used to detect refrigerant leaks but, in the case of slightly flammable refrigerants, the sensi-
tivity may not be adequate, or may need re-calibration. (Detection equipment shall be calibrated in a refrigerant-free area.)
Ensure that the detector is not a potential source of ignition and is suitable for the refrigerant used.

2) If aleak is suspected, all naked flames shall be removed/extinguished.
3) If aleakage of refrigerant is found which requires brazing, all of the refrigerant shall be recovered from the system, or isolated

(by means of shut off valves) in a part of the system remote from the leak. Because R32 is slightly flammable, oxygen free
nitrogen (OFN) shall be poured through the system both before and during the brazing process to purge R32.

BS_ 01 G chapter 1 - 7
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

7.
1

2)

3)

4)

1)

2)
3)

4)

5)
6)
7
8)

9)

Refrigerant removal and vacuum drying for service

R32 is slightly flammable. Follow the procedures below to reduce the risk of R32 from catching fire:
1. Remove refrigerant;

2. Purge the circuit with inert gas;

3. Evacuate;

4. Purge again with inert gas;

5. Open the circuit by cutting or brazing.

The charged refrigerant shall be recovered into the recovery cylinders designated for use with R32. For appliances containing
slightly flammable refrigerants, the system shall be "flushed" with OFN to render the unit safe. This process may need to be
repeated several times. Compressed air or oxygen shall not be used for purging refrigerant systems.

Because R32 is slightly flammable, flushing shall be achieved by breaking the vacuum in the system with OFN and continuing
to fill until the working pressure is achieved, then venting to atmosphere, and finally pulling down to a vacuum. This process
shall be repeated until no refrigerant is within the system. When the final OFN charge is used, the system shall be vented
down to atmospheric pressure to enable work to take place. This operation is absolutely vital if brazing operations on the pipe-
work are to take place.

Ensure that the outlet for the vacuum pump is not close to any ignition sources and that ventilation is available.

Decommissioning

Before carrying out this procedure, it is essential that the technician is completely familiar with the equipment and all its detail.
It is recommended good practice that all refrigerants are recovered safely. Prior to the task being carried out, an oil and re-
frigerant sample shall be taken in case analysis is required prior to re-use of reclaimed refrigerant. It is essential that electrical
power is available before the task is commenced.

Become familiar with the equipment and its operation.

Isolate system electrically.

Before attempting the procedure, ensure that:

+*mechanical handling equipment is available, if required, for handling refrigerant cylinders;

+all personal protective equipment is available and being used correctly;

+the recovery process is supervised at all times by a competent person;

srecovery equipment and cylinders conform to the appropriate standards.

Pump down refrigerant system, if possible.

Make sure that cylinder is situated on the scales before recovery takes place.

Start the recovery machine and operate in accordance with MITSUBISHI ELECTRIC's instructions.

Do not overfill cylinders. (No more than 80% volume liquid charge)

Do not exceed the maximum working pressure of the cylinder, even temporarily.

10) When the cylinders have been filled correctly and the process completed, make sure that the cylinders and the equipment

are removed from site promptly and all isolation valves on the equipment are closed off.

11) Recovered refrigerant shall not be charged into another refrigeration system unless it has been cleaned and checked.

9.

1)

Labelling

Equipment shall be labelled stating that it has been de-commissioned and emptied of refrigerant. The label shall be dated and
signed. Because R32 is slightly flammable, ensure that there are labels on the equipment stating the equipment contains flam-
mable refrigerant.
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10. Appropriate refrigerant recovery method

1)

2)

3)

4)

5)

When removing refrigerant from a system, either for repairing or decommissioning, it is recommended good practice that all
refrigerants are removed safely.

When transferring refrigerant into cylinders, ensure that only appropriate refrigerant recovery cylinders are employed. Ensure
that the correct number of cylinders for holding the total system charge are available. All cylinders to be used are designated
for recovering refrigerant and labelled for that refrigerant (i.e. special cylinders for the recovery of refrigerant). Cylinders shall
be complete with pressure-relief valve and associated shut-off valves in good working order. Empty recovery cylinders are
evacuated and, if possible, cooled before recovery starts.

The recovery equipment shall be in good working order with a set of instructions concerning the equipment that is at hand and
shall be suitable for the recovery of all appropriate refrigerants including, when applicable, slightly flammable refrigerants. In
addition, a set of calibrated weighing scales shall be available and in good working order. Hoses shall be complete with leak-
free disconnect couplings and in good condition. Before using the recovery machine, check that it is in satisfactory working
order, has been properly maintained and that any associated electrical components are sealed to prevent ignition in the event
of a refrigerant release. Consult dealer if in doubt.

The recovered refrigerant shall be returned to the refrigerant supplier in the correct recovery cylinder, and the relevant waste
transfer note arranged. Do not mix refrigerants with different properties in recovery units and especially not in cylinders.

If compressors or compressor oils are to be removed, ensure that they have been evacuated to an acceptable level to make
certain that slightly flammable refrigerant does not remain within the lubricant. The evacuation process shall be carried out
prior to returning the compressor to the suppliers. Only electric heating to the compressor body shall be employed to accel-
erate this process. When oil is drained from a system, it shall be carried out safely.

11. Competence of service personnel
(1) General

Special training additional to usual refrigerating equipment repair procedures is required when equipment with slightly flam-
mable refrigerants is affected.

(2) Training

The training should include the substance of the following:
Information about the explosion potential of slightly flammable refrigerants to show that flammables may be dangerous when
handled without care.

(3) Information about the correct working procedures

1)
2)

3)

1)

2)
3)

4)

5)
6)

7

Commissioning
Ensure that the floor area is sufficient for the refrigerant charge or that the ventilation duct is assembled in a correct manner.

Connect the pipes and carry out a leak test before charging with refrigerant.

Check safety equipment before putting into service.

Maintenance

Portable equipment shall be repaired outside or in a workshop specially equipped for servicing units with slightly flammable
refrigerants.

Ensure sufficient ventilation at the repair place.

Be aware that malfunction of the equipment may be caused by refrigerant loss and a refrigerant leak is possible.

Discharge capacitors in a way that won't cause any spark. The standard procedure to short circuit the capacitor terminals usu-
ally creates sparks.

Reassemble sealed enclosures accurately. If seals are worn, replace them.
Check safety equipment before putting into operation.

Carry a portable refrigerant-leak sensor when entering a space with a risk of refrigerant leakage.
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1)

2)
3)
4)

5)

6)

7

1

2)
3)
4)

5)

6)
7
8)
9)

10)

1

2)

3)
4)
5)

6)

10 -

Repair
Portable equipment shall be repaired outside or in a workshop specially equipped for servicing units with slightly flammable
refrigerants.

Ensure sufficient ventilation at the repair place.
Be aware that malfunction of the equipment may be caused by refrigerant loss and a refrigerant leak is possible.
Discharge capacitors in a way that won't cause any spark.

When brazing is required, the following procedures shall be carried out in the right order:

1. Remove the refrigerant. If the recovery is not required by national regulations, drain the refrigerant to the outside. Take care
that the drained refrigerant will not cause any danger. In doubt, one person should guard the outlet. Take special care that
drained refrigerant will not float back into the building.

. Evacuate the refrigerant circuit.

. Purge the refrigerant circuit with nitrogen for 5 min.

. Evacuate again.

. Remove parts to be replaced by cutting, not by flame.

. Purge the braze point with nitrogen during the brazing procedure.

. Carry out a leak test before charging with refrigerant.

~NOoO O~ WN

Reassemble sealed enclosures accurately. If seals are worn, replace them.

Check safety equipment before putting into operation.

Decommissioning

If the safety is affected when the equipment is putted out of service, the charged refrigerant shall be removed before decom-
missioning.

Ensure sufficient ventilation at the equipment location.

Be aware that malfunction of the equipment may be caused by refrigerant loss and a refrigerant leak is possible.

Discharge capacitors in a way that won't cause any spark.

Remove the refrigerant. If the recovery is not required by national regulations, drain the refrigerant to the outside. Take care
that the drained refrigerant will not cause any danger. In doubt, one person should guard the outlet. Take special care that
drained refrigerant will not float back into the building.

Evacuate the refrigerant circuit.

Purge the refrigerant circuit with nitrogen for 5 min.

Evacuate again.

Fill with nitrogen up to atmospheric pressure.

Put a label on the equipment that the refrigerant is removed.

Disposal
Ensure sufficient ventilation at the working place.

Remove the refrigerant. If the recovery is not required by national regulations, drain the refrigerant to the outside. Take care
that the drained refrigerant will not cause any danger. In doubt, one person should guard the outlet. Take special care that
drained refrigerant will not float back into the building.

Evacuate the refrigerant circuit.

Purge the refrigerant circuit with nitrogen for 5 min.

Evacuate again.

Cut out the compressor and drain the oil.
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12. Installation restrictions for outdoor units

Do not install the unit where combustible gas may leak.
- If combustible gas accumulates around the unit, fire or explosion may result.

* Provide sufficient space around the unit for effective operation, efficient air movement, and ease of access for
maintenance.

* Note that refrigerant gas is heavier than air and will therefore tend to collect in low spots such as basements.

¢ When an indoor unit that draws in outside air exits near the outdoor unit, be careful not to affect the normal
operation of the indoor unit.

* When the amount of drain water is excessive, drain water comes out of the outdoor unit along the panel during
heating operation. Provide sufficient space around the unit.

* R32 is heavier than air—as well as other refrigerants—so tends to accumulate at the base (in the vicinity of the
floor). If R32 accumulates around the base, it may reach a flammable concentration in case the room is small. To
avoid ignition, maintain a safe work environment by ensuring appropriate ventilation. If the refrigerant leaks in a
room or an area that has insufficient ventilation, refrain from using flames until the work environment is improved by
ensuring appropriate ventilation.

* Do not install the outdoor unit in a basement or machinery room, where the refrigerant stagnates.

* Install the outdoor unit in a place where at least one of the four sides is open.

1 Check Before Servicing

Good Good Good NG

* If the unit needs to be installed in a space where all four sides are blocked, confirm that one of these situations (A,
B, or C) is satisfied.
A: Secure sufficient installation space (minimum installation area: Amin).
Install the unit in a space with an installation area of Amin or more, corresponding to the refrigerant amount
(M). (M = factory-charged refrigerant + refrigerant to be added on site)

M (kg) Amin (m?2)
10 112
20 223
30 334
40 445
50 556 Amin
60 667

B: Install the unit in a space with a wall height of < 0.125 m.

Wall height < 0.125 m
(No restrictions apply to
the refrigerant amount)
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C: Create an appropriate ventilation open area.

Good
o
£
L
> Longitudinal
CT) direction
%))
g Opening:
S * Must occupy 80% of the
m longitudinal side of a space.
X . .
S Height of an opening * Must have an opening ratio of
< 2015 m 75% or higher.
QO Width of an opening <1
- 209m
Height from the ground to
an opening 2 0.125 m
(Example: space with a louver)
NG

(Example: basement)

13. Installation restrictions for Hydro units

Observe the following restrictions that apply to the installation of Hydro unit.
[Restrictions for Hydro unit installation]

* Do not place an ignition source in a space where a Hydro unit is installed or adjacent spaces not shielded by
firewalls.

Examples: Lighters, combustion heaters, combustion boilers, and combustion cookers

* Figure 2 shows the minimum floor areas required for given amounts of refrigerant in various refrigerant
systems. Make sure the installation conditions meet the requirements shown in the figure. Take appropriate
safety measures in accordance with the instructions provided in Figure 2.

* When installing a Hydro unit in a machine room or a riser, minimum floor area requirements shown in Figure 2
(system refrigerant amount / minimum floor area < 0.11) must be observed, and the Hydro unit must be installed
at a height of 1.8 meters or higher.

« All of the above-mentioned restrictions apply not only to new installations but also to relocations and layout
changes.

In addition to what is listed below, floor-standing units will require an agitator.

80
7 NG (ISO 5149)
60

50 kAt least two safety
measures are
required.

At least one safety
measure is required.

Construction guidance

System refrigerant amount [kg]

0 50 100 150 200 250 300 350 400 450 500 550 600 650
Room volume [m?]
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1-2-5

Refrigerant Oil

1. Refrigerating machine oil in the HFC refrigerant system

HFC type refrigerants use a refrigerating machine oil different from that used in the R22 system.

Note that the ester oil used in the system has properties that are different from commercially available ester oil.
Different types of oil are used for R407C/R410A and for R32.
When charging the units with refrigerant oil, be sure to use the tools for designated use with refrigerant oil for R32.

Refrigerant Refrigerating machine oil
R22 Mineral oil
R407C Ester oll
R410A Ester oll
R32 Ester oil

Effects of contaminants™

Refrigerating machine oil used in the HFC system must be handled with special care to keep contaminants out.
The table below shows the effect of contaminants in the refrigerating machine oil on the refrigeration cycle.

3. The effects of contaminants in the refrigerating machine oil on the refrigeration cycle.

Cause

Symptoms

Effects on the refrigerant cycle

Water infiltration

Frozen expansion valve
and capillary tubes

Hydrolysis

Sludge formation and ad-
hesion

Acid generation
Oxidization

Air infiltration

Oxidization

Oil degradation

Clogged expansion valve and capillary tubes
Poor cooling performance

Compressor overheat

Motor insulation failure

Burnt motor

Coppering of the orbiting scroll

Lock

Burn-in on the orbiting scroll

Adhesion to expansion valve and capillary

tubes

Clogged expansion valve, capillary tubes, and
drier

Poor cooling performance

Compressor overheat

Infiltration of contaminants into the com-

pressor

Burn-in on the orbiting scroll

Dust, dirt
Infiltration of
contaminants

Mineral oil

etc.

Sludge formation and adhesion

Clogged expansion valve and capillary tubes
Poor cooling performance
Compressor overheat

Oil degradation

Burn-in on the orbiting scroll

BS 01 G

*1. Contaminants is defined as moisture, air, processing oil, dust/dirt, wrong types of refrigerant, and refrigerating machine oil.
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[1-3 Working with Refrigerant Piping ]

1-3  Working with Refrigerant Piping

1-3-1 Pipe Brazing

No changes have been made in the brazing procedures. Perform brazing with special care to keep foreign objects (such as oxide
scale, water, and dust) out of the refrigerant system.

Example: Inside the brazed connection

Use of no inert gas during brazing Use of inert gas during brazing
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1. Items to be strictly observed

+Do not conduct refrigerant piping work outdoors if raining.
+Use inert gas during brazing.
+Use a brazing material (BCuP-3) that requires no flux when brazing between copper pipes or between a copper pipe and

copper coupling.
+If installed refrigerant pipes are not immediately connected to the equipment, then braze and seal both ends.

2. Reasons
+The new refrigerating machine oil is 10 times as hygroscopic as the conventional oil and is more likely to cause unit failure if

water infiltrates into the system.
+Flux generally contains chloride. Residual flux in the refrigerant circuit will cause sludge to form.

3. Notes
Do not use commercially available antioxidants because they may cause the pipes to corrode or refrigerating machine oil to
deteriorate.
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[1-3 Working with Refrigerant Piping ]

1-3-2 Air Tightness Test

No changes have been made in the detection method. Note that a refrigerant leak detector for R22 will not detect an R32 leak.

1 Check Before Servicing

Halide torch R22 leakage detector

1. Items to be strictly observed
+Pressurize the equipment with nitrogen up to the design pressure (4.15MPa[601psi]), and then judge the equipment's air tight-
ness, taking temperature variations into account.

2. Reasons
+Oxygen, if used for an air tightness test, poses a risk of explosion. (Only use nitrogen to check air tightness.)

3. Notes
Procure a leak detector that is specifically designed to detect an HFC leak. A leak detector for R22 will not detect an HFC(R32)
leak.

BS_01 G chapter1- 15



[1-3 Working with Refrigerant Piping ]

1-3-3 Vacuum Drying
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(Photo1) 15010H (Photo2) 14010

Recommended vacuum gauge:
ROBINAIR 14010 Thermistor Vacuum Gauge

1. Vacuum pump with a reverse-flow check valve (Photol)

To prevent the vacuum pump oil from flowing into the refrigerant circuit during power OFF or power failure, use a vacuum
pump with a reverse-flow check valve.
A reverse-flow check valve may also be added to the vacuum pump currently in use.

2. Standard of vacuum degree (Photo 2)
Use a vacuum pump that attains 0.5Torr(65Pa) or lower degree of vacuum after 5 minutes of operation, and connect it directly
to the vacuum gauge. Use a pump well-maintained with an appropriate lubricant. A poorly maintained vacuum pump may not
be able to attain the desired degree of vacuum.

3. Required precision of vacuum gauge
Use a vacuum gauge that registers a vacuum degree of 5Torr(650Pa) and measures at intervals of 1Torr(130Pa). (A recom-

mended vacuum gauge is shown in Photo2.)
Do not use a commonly used gauge manifold because it cannot register a vacuum degree of 5Torr(650Pa).

4. Evacuation time
+After the degree of vacuum has reached 5Torr(650Pa), evacuate for an additional 1 hour. (A thorough vacuum drying re-
moves moisture in the pipes.)
+Verify that the vacuum degree has not risen by more than 1Torr(130Pa) 1hour after evacuation. A rise by less than

1Torr(130Pa) is acceptable.
+If the vacuum is lost by more than 1Torr(130Pa), conduct evacuation, following the instructions in section 6. Special vacuum

drying.

5. Procedures for stopping vacuum pump
To prevent the reverse flow of vacuum pump oil, open the relief valve on the vacuum pump side, or draw in air by loosening

the charge hose, and then stop the operation.
The same procedures should be followed when stopping a vacuum pump with a reverse-flow check valve.

6. Special vacuum drying
+*When 5Torr(650Pa) or lower degree of vacuum cannot be attained after 3 hours of evacuation, it is likely that water has pen-
etrated the system or that there is a leak.
+If water infiltrates the system, break the vacuum with nitrogen. Pressurize the system with nitrogen gas to
0.5kgf/csz(0.05MPa) and evacuate again. Repeat this cycle of pressurizing and evacuation either until the degree of vac-
uum below 5Torr(650Pa) is attained or until the pressure stops rising.
+Only use nitrogen gas for vacuum breaking. (The use of oxygen may result in an explosion.)
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[1-3 Working with Refrigerant Piping ]

7. Notes

+To evacuate air from the entire system

Applying a vacuum through the check joints at the refrigerant service valve on the high and low pressure sides (BV1
and 2) is not enough to attain the desired vacuum pressure.

Be sure to apply a vacuum through the check joints at the refrigerant service valve on the high and low pressure
sides (BV1 and 2) and also through the check joints on the high and low pressure sides (CJ1 and 2).

+To evacuate air only from the outdoor units

Apply a vacuum through the check joints on the high and low pressure sides (CJ1, and 2).

+To evacuate air from the hydro units and extension pipes

Apply a vacuum through the check joints at the refrigerant service valve on the high and low pressure sides (BV1

and 2).

1 Check Before Servicing

BS_ 01 G chapter 1 - 17
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1-3-4 Refrigerant Charging

Cylinder with a siphon Cylinder without a siphon
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Cylinder color R32 is light blue. Refrigerant charging in the liquid state

-— Valve -— Valve

1. Reasons
R32 is a single refrigerant with a boiling point of -52°C (-62°F) and can be handled in a similar manner as with other single
refrigerants, such as R22.

2. Notes
When using a cylinder with a siphon, refrigerant is charged in the liquid state without the need for turning it upside down. Check
the type of the cylinder on the label before use.
If the refrigerant leaks out, it may be replenished. The entire refrigerant does not need to be replaced. (Charge refrigerant in

the liquid state.)
Refer to the following page(s).[8-12 Measures for Refrigerant Leakage]
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1-4  Water piping

1. Precautions for water piping

Consider the following when installing a water piping system.
(1) Design pressure of the water piping

Use a water pipe that can withstand pressure of at least 0.8 MPa.
(2) Water pipe type

Use copper, plastic, steel, or stainless steel pipes for the water circuit. Do not use chloride plastic pipes.
When using copper pipes, be sure to braze the pipes under a nitrogen purge. (Oxidation during may shorten the life of the

pump.)
When using iron or stainless-steel pipework, ensure that rust from the pipework does not enter the unit.

(3) Expansion tank
Install an expansion tank to accommodate expanded water.
(4) Drain piping
Install the drain pipe with a downward inclination of between 1/100 and 1/200. To prevent drain water from freezing in winter,

install the drain pipe as steep an angle as practically possible and minimize the straight line. For cold climate installation, take
an appropriate measure (e.g., drain heater) to prevent the drain water from freezing.

(5) Insulation

Cover the water pipe with insulating materials with the specified thickness or more to prevent thermal loss or condensation
from collecting.

(6) Air vent valve
Install air vent valves to the highest places where air can accumulate.
(7) Maintenance valve
It is recommended to install valves on the inlet/outlet for each indoor unit for maintenance.
(8) Water pressure gauge
Install a water pressure gauge to check the charged pressure.
(9) Water pipe connection
When connecting to water pipe, be sure to make the connection in accordance with the relevant local laws and regulations.
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[1-4 Water piping ]

2. Notes on corrosion
(1) Water quality
It is important to check the water quality beforehand. See table below (Circulating water/Makeup Water Quality Standards).

Lower mid-range
o temperature water system Tendency
£ Recirculating
g ftems [ZOZYrang)"C] Make-up | ¢ orrosive| SCale-
% [68<T<140°F] water forming
) pH (25°C[77°F]) 7.0~8.0 7.0~8.0 O O
é Electric conductivity (mS/m) (25°C[77°F])| 30 or less 30 or less O O
cﬂa (uS/cm) (25°C[77°F]) | [300 or less] | [300 or less]
~ Chloride ion (mgCl/ ()| 50orless 50 or less O
8 Standard items | Sulfate ion (mg SO42/ )| 50 orless 50 or less O
6 Acid consumption (pH4.8) 50 orless | 50 orless O
o (mg CaCOs/ (/)
Total hardness (mg CaCOs/ /) | 70 orless 70 or less O
Calcium hardness (mg CaCOs/ ()| 50 orless 50 or less O
lonic silica (mg SiO2/ ()| 30orless 30 or less O
Iron (mgFe/()| 1.00orless | 0.3orless O O
Copper (mgCu/ ()| 1.00rless | 0.1orless O
. N not to be not to be
Reference items Sulfide fon (mg $*/¢) detected detected O
Ammonium ion (mgNH4"/ (/)| 0.30rless | 0.1o0rless O
Residual chlorine (mgCl/ )| 0.250rless | 0.3orless O
Free carbon dioxide (mg CO2/ )| 0.40rless | 4.0o0rless O
Ryzner stability index - - O O

Reference : Guideline of Water Quality for Refrigeration and Air Conditioning
Equipment. (JRA GLO2E-1994)

(2) Debris in the water

Sand, pebbles, suspended solids, and corrosion products in water can damage the metal pipe and heat exchanger on the
Hydro unit and may cause corrosion. When installing, prevent debris from entering the water. If there is debris in the water,
perform debris removal operation after test run by cleaning the strainers inside the Hydro unit. (Refer to other sections for how
to perform a test run.)

(3) Residual air

Residual air in the pipe results in water pump malfunction, noise, or water pipe corrosion in the water circuit. Ensure air is
purged before use. (Refer to other sections for how to perform air vent operation.)
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3. Correction by antifreeze-liquid concentration

In HYBRID CITY MULTI system, antifreeze-liquid should be used to prevent the system from freezing. Refer to the following
graphs for the capacity correction by antifreeze-liquid. Refer to (1) for antifreeze-liquid concentration, (2) and (3) for capacity
correction by antifreeze-liquid concentration.

When adding antifreeze-liquid, be sure to perform the process in accordance with the relevant local laws and regulations.

o
. . . c
(1) Antifreeze-liquid concentration 'S
Use propylene glycol solution for antifreeze. g
Refer to the following graph to estimate the antifreeze-liquid concentration required for freeze protection. )
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[1-5 Precautions for Wiring ]

1-5 Precautions for Wiring

+Control boxes house high-voltage and high-temperature electrical parts.

*They may still remain energized or hot after the power is turned off.

+*When opening or closing the front cover of the control box, keep out of contact with the internal parts.

Before inspecting the inside of the control box, turn off the power, leave the unit turned off for at least 10 minutes, and check
that the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less.

It will take approximately 10 minutes until the voltage is discharged after power off.

+Disconnect the relay connector (RYFAN 1, RYFAN 2) on the outdoor unit fan before performing maintenance work.

Before connecting or disconnecting the connector, check that the outdoor unit fan is stopped and that the voltage across pins
1 and 5 of connector RYPN has dropped to 20 VDC or less.

If the outdoor unit fan is rotated by external forces such as strong winds, the main circuit capacitor can be charged and cause
an electric shock.

Refer to the wiring nameplate for details.

Reconnect the relay connector (RYFAN 1, RYFAN 2) after completion of maintenance work.

+Before turning on the power, make sure the power-supply wire is properly connected. Also, perform a voltage check at the
power-supply terminal block. (Refer to item (5) in section [6-1 Read before Test Run])

+*When the power is on, the compressor is energized even while the compressor is stopped.
It is energized to evaporate the liquid refrigerant that has accumulated in the compressor.

+Before connecting wiring to TB7, check that the voltage has dropped below 20 VDC.

+*When a system controller is connected to the centralized control transmission cable to which power is supplied from the out-
door unit (power jumper on the outdoor unit is connected to CN40), be aware that power can be supplied to the centralized
control transmission and the system controller may detect an error and send an error notice if the outdoor unit fan is rotated
by external forces, such as strong winds, even when power to the outdoor unit is turned off.

+Do not keep turning on and off the power in a short period.

+Turn on the power after the power-supply voltage and frequency have stabilized.

+Distortion in the power supply voltage waveform can cause a malfunction.

+When replacing the internal electrical components of the control box, tighten the screws to the recommended tightening
torque as specified below.

Recommended tightening torque for the internal electrical components of the control box
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Screw Recommended tightening torque (N-m)
M3 0.69
M4 1.47
M5 2.55
M6 2.75
M8 6.20

*1 When replacing semiconductor modules (e.qg., INV board, fan board), apply heatsink silicone evenly to the semiconductor
module on the back of the circuit board. Next, tighten the screws holding the semiconductor module to one-third of the
specified torque, and then tighten the screws to the specified torque.

*2 Deviating from the recommended tightening torque may cause damage to the unit or its parts.

Take the following steps to ensure that the screws are properly tightened.
1) Ensure that the spring washers are parallel to the terminal block.
Even if the tightening torque is observed, if the washers are not parallel to the terminal block, then the semiconductor module
is not installed properly.

Loose screws Proper installation

Spring washers are parallel to
@ & the terminal block
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[1-5 Precautions for Wiring ]

2) Check the wires are securely fastened to the screw terminals.
+Screw the screws straight down so as not to damage the screw threads.
Hold the two round terminals back to back to ensure that the screw will screw down straight.
+After tightening the screw, mark a line through the screw head, washer, and terminals with a permanent marker.

Example

\ Daisy-chain

\ Power wires, transmission lines, centralized transmission lines

Place the round terminals back to back.

1 Check Before Servicing

Power supply terminal block, indoor-outdoor transmission line terminal block,
and centralized controller transmission line

Poor contact caused by loose screws may result in overheating and fire.
Continued use of the damaged circuit board may cause overheating and fire.
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[1-6 Cautionary notes on installation environment and maintenance ]

1-6  Cautionary notes on installation environment and
maintenance

Salt-resistant unit is resistant to salt corrosion, but not salt-proof. Please note the following when
installing and maintaining outdoor units in marine atmosphere.

1) Install the salt-resistant unit out of direct exposure to sea breeze, and minimize the exposure to salt water mist.

2) Avoid installing a sun shade over the outdoor unit, so that rain will wash away salt deposits off the unit.

3) Install the unit horizontally to ensure proper water drainage from the base of the unit. Accumulation of water in the base of the
outdoor unit will significantly accelerate corrosion.

4) Periodically wash salt deposits off the unit, especially when the unit is installed in a coastal area.

5) Repair all noticeable scratches after installation and during maintenance.

6) Periodically check the unit, and apply anti-rust agent and replace corroded parts as necessary.
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[2-1 System Configurations ]

2-1  System Configurations

1. Table of compatible indoor units
The table below summarizes the types of indoor units that are compatible with different types of outdoor units.
(1) Standard series

Outdoor units Composing units Maximum total Maximum Types of connectable
capacity of con- | number of indoor units
nectable indoor connect-

units able indoor
units
W10 - W125 models

M200 | YNW-Al ) i i 100 - 260 26 R32 series indoor units
M250 | YNW-A1 - - - 125 - 325 32
M300 | YNW-A1 - - - 150 - 390 39
M350 | YNW-A1 - - - 175 - 455 45
M400 | YNW-A1 - - - 200 - 520 50
M450 | YNW-A1 - - - 225 - 585 50
M500 | YNW-A1 - - - 250 - 650 50

Note |

1) "Maximum total capacity of connectable indoor units" refers to the sum of the numeric values in the indoor unit model names.
2) If the total capacity of the indoor units that are connected to a given outdoor unit exceeds the capacity of the outdoor unit, the
indoor units will not be able to perform at the rated capacity when they are operated simultaneously. Select a combination of
units so that the total capacity of the connected indoor units is at or below the capacity of the outdoor unit whenever possible.
3) WP model units cannot be connected.

(2) High COP series

Outdoor units Composing units Maximum total Maximum Types of connectable
capacity of con- | number of indoor units
nectable indoor connect-

units able indoor
units
W10 - W125 models

EM200 | YNW-Al ) i i 100 - 260 26 R32 series indoor units
EM250 | YNW-A1 - - - 125 - 325 32
EM300 | YNW-A1 - - - 150 - 390 39
EM350 | YNW-A1 - - - 175 - 455 45
EM400 | YNW-A1 - - - 200 - 520 50
EM450 | YNW-A1 - - - 225 - 585 50
EM500 | YNW-A1 - - - 250 - 650 50

Note |

1) "Maximum total capacity of connectable indoor units" refers to the sum of the numeric values in the indoor unit model names.
2) If the total capacity of the indoor units that are connected to a given outdoor unit exceeds the capacity of the outdoor unit, the
indoor units will not be able to perform at the rated capacity when they are operated simultaneously. Select a combination of
units so that the total capacity of the connected indoor units is at or below the capacity of the outdoor unit whenever possible.
3) WP model units cannot be connected.
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[2-2 Types and Maximum Allowable Length of Cables ]

2-2  Types and Maximum Allowable Length of Cables

1. Wiring work

(1) Notes

1) Have all electrical work performed by an authorized electrician according to the local regulations and instructions in this man-
ual.

2) Install external transmission cables at least 5cm [1-31/32"] away from the power supply cable to avoid noise interference.
(Do not put the control cable and power supply cable in the same conduit tube.)

3) Provide grounding for the outdoor unit as required.

4) Run the cable from the electric box of the indoor or outdoor unit in such way that the box is accessible for servicing.

5) Do not connect power supply wiring to the terminal block for transmission cable. Doing so will damage the electronic compo-
nents on the terminal block.

6) Use 2-core shielded cables as transmission cables.

Do not use a single multiple-core cable to connect indoor units that belong to different refrigerant systems. Doing so may result
in signal transmission errors and malfunctions..

Outdoor unit Outdoor unit

Hydro unit  Indoor unit

Hydrowunit  Indoor unit

multiple-core cable

2-core shielded cable

Remote Controller

2-core shielded cable

TB3: Terminal block for indoor-outdoor transmission line TB7: Terminal block for centralized control

7) When extending the transmission cable, be sure to extend the shield wire.
(2) Control wiring

Different types of control wiring are used for different systems. Before performing wiring work, refer to the following page(s).
[2-7 Example System with an MA Remote Controller]

[2-8 Example System with an ME Remote Controller]

[2-9 Example System with an MA and an ME Remote Controller]

Types and maximum allowable length of cables

Control lines are categorized into 2 types: transmission line and remote controller line.

Use the appropriate type of cables and observe the maximum allowable length specified for a given system. If a given system
has a long transmission line or if a noise source is located near the unit, place the unit away from the noise source to reduce
noise interference.

1) M-NET transmission line

g%ce”"y All facility types

Type Shielded cable CVVS, CPEVS, MVVS
Cavle type Number of

cores 2-core cable

Cable size Larger than 1.25mm? [AWG16]

Maximum transmission
line distance between the

outdoor unit and the far- 200 m [656ft] max.
thest indoor unit

1000 m [3280ft] (500 m [1640ft]) max. "

Maximum transmission *The maximum overall line length from the power supply unit on the transmission lines for
line distance for central- centralized control to each outdoor unit or to the system controller is 200m [656ft] max.
ized control and Indoor/ *1 If a given system includes one or more unit or remote controller that does not support
outdoor transmission line the maximum allowable cable distance of 1,000 m [3280 ft], the maximum allowable ca-
(Maximum line distance ble distance in the system will be 500 m [1640 ft]. Refer to the latest catalog for informa-
via outdoor unit) tion on which units and remote controllers support the maximum allowable cable

distance of 1,000 m [3280 ft].
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2) Remote controller wiring

MA remote controller™®

ME remote controller™

Type

VCTF, VCTFK, CVV, CVS, VVR, VVF, VCT

Shielded cables CVVS, CPEVS, and MVVS

Number of

Cable type cores

2-core cable

2-core cable

Cable size

0.3 to 1.25mm?2 3"
[AWG22 to 16]

0.3t0 1.25mm? "3
[AWG221t0 16] _
(0.75 to 1.25mm?) "4 [AWG18 to 16]

Maximum overall line
length

200 m [656ft] max.

The section of the cable that exceeds 10m
[32ft] must be included in the maximum in-
door-outdoor transmission line distance.

*1 MA remote controller refers to MA remote controller (PAR-31/32/33MAA, PAR-21MAA), MA simple remote controller,
and wireless remote controller.
*2 ME remote controller refers to ME remote controller, Compact ME remote controller, and LOSSNAY remote control-

ler.

*3 The use of cables that are smaller than 0.75mm? (AWG18) is recommended for easy handling.

*4 \When connected to the terminal block on the Simple remote controller, use cables that meet the cable size specifi-
cations shown in the parenthesis.

*5 When connecting PAR-31MAA or MA Simple remote controller, use sheathed cables with a minimum thickness of

0.3 mm2.

2-3

Switch Settings

1. Switch setting
The necessary switch settings depend on system configuration. Before performing wiring work, refer to the following page(s).
[2-7 Example System with an MA Remote Controller]

[2-8 Example System with an ME Remote Controller]

[2-9 Example System with an MA and an ME Remote Controller]
If the switch settings are changed while the unit is being powered, those changes will not take effect, and the unit will not
function properly.

BS_02_E

Units on which to set the switches Symbol Units to which the power must be shut off
CITY MULTI indoor unit Main/sub unit IC Outdoor units and Indoor units
LOSSNAY ™ LC Outdoor units and LOSSNAY
ME remote controller Main/sub remote RC Outdoor units
controller
MA remote controller? Main/sub remote MA Indoor units
controller
CITY MULTI outdoor unit ocC Outdoor units 2
Hydro unit HU Outdoor units, Hydro units

*1. Applicable when LOSSNAY units are connected to the indoor-outdoor transmission line.
*2. When setting the switch SW4 of the control board, set it with the outdoor unit power on. Refer to the following page(s).
[5-1-1 Outdoor Unit Switch Functions and Factory Settings]
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[2-4 M-NET Address Settings ]

2-4

M-NET Address Settings

2-4-1

Address Settings List

1. M-NET Address settings
(1) Address settings table
The need for address settings and the range of address setting depend on the configuration of the system.

[0 Unit or controller Address setting Setting method Facto-
5 range ry set-
5 ting
*3 CITY MULTI in- | Main/sub unit | 00, Assign the smallest address to the main indoor unit in the 00
Q door unit 01 to 5015 group, and assign sequential address numbers to the rest
@ of the indoor units in the same group.
N
LOSSNAY 00, . Assign an arbitrary but unique address to each of 00
01to 501" these units after assigning an address to all indoor
units.
ME remote con- | Main remote 101 to 150 Add 100 to the smallest address of all the indoor units 101
troller controller in the same group.
Sub remote 151 to 200" Add 150 to the smallest address of all the indoor units
controller in the same group.
MA remote controller No address settings required. (The main/sub setting must be made if 2 Main
remote controllers are connected to the system.)
CITY MULTI outdoor unit 00, e 00
51 to 99"1"3"5
Auxiliary outdoor | Hydro unit 00, . Assign an address that equals the "address of the out- 00
unit 52 to 100" door unit in the same refrigerant circuit plus 1" to the
unit.
System controller | Group remote | 201 to 250 Assign an address that equals the sum of the smallest 201
controller group number of the group to be controlled and 200.
Systemremote Assign an arbitrary but unique address within the
controller range listed on the left to each unit.
ON/OFF re- Assign an address that equals the sum of the smallest
mote controller group number of the group to be controlled and 200.
Schedule timer Assign an arbitrary but unique address within the 202
(compatible range listed on the left to each unit.
with M-NET)
Centralized 000, Assign an arbitrary but unique address within the 000
controller 201 to 250 range listed on the left to each unit. The address must
AE-200 be set to "000" to control the K-control unit.
LM adapter 201 to 250 Assign an arbitrary but unique address within the 247
range listed on the left to each unit.

*1. Address setting is not required for a City Multi system that consists of a single refrigerant circuit (with some exceptions).

*2. To set the ME remote controller address to "200", set the rotary switches to "00".

*3. To set the outdoor unit address to "100," set the rotary switches to "50."

*4. Some indoor units have 2 or 3 controller boards that require address settings.
No. 2 controller board address must be equal to the sum of the No. 1 controller board address and 1, and the No.3
controller board address must equal to the No. 1 controller address and 2.

*5. If a given address overlaps any of the addresses that are assigned to other units, use a different, unused address within the
setting range.
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2-4-2

Outdoor Unit Power Jumper Connector Connection

There are limitations on the total number of units that are connectable to each refrigerant system. Refer to the DATABOOK

for details.
System configu- | Connection to Power supply unit | Group operation | Power supply switch connector connection
ration the system con- | for transmission of units in a sys-
troller lines tem with multiple
outdoor units
Single refriger- _ _ _ CN41 (Factory setting) g
ant system 2
3]
System with Not connected _ Not grouped s
multiple outdoor _ , a
units (refriger- Not required Grouped Dlslconnect the mlale c.(:nkr:ector frcim t(réleNfzi) o
ant circuits - - - male power supply switch connector
) With connection Not required Grouped/not and connect it to the female power supply N
to the indoor grouped switch connector (CN40) on only one of the
unit system outdoor units.
With connection | Not required™ Grouped/not *Connect the S (shielded) terminal on the ter-
to the central- (Powered fromthe | grouped minal block (TB7) on the outdoor unit whose
ized control outdoor unit) CN41 was replaced with CN40 to the
system ground terminal () on the electric box.
Required *! Grouped/not CN41 (Factory setting)
grouped

*1 The need for a power supply unit for transmission lines depends on the system configuration. Some controllers, such as

GB-50ADA, have a function to supply power to the transmission lines.
*2 The replacement of the power jumper connector from CN41 to CN40 must be performed on only one outdoor unit in the

system.

2-4-3

Outdoor Unit Centralized Controller Switch Setting

System configuration

Centralized control switch (SW5-1) settings «1

OFF (Factory setting)
ON

Connection to the system controller Not connected
Connection to the system controller Connected *?

*1 Set SW5-1 on all outdoor units in the same refrigerant circuit to the same setting.
*2 When only the LM adapter is connected, leave SW5-1 to OFF (as it is).

2-4-4 Room Temperature Detection Position Selection

To stop the fan during heating Thermo-OFF (SW1-7 and 1-8 on the indoor units to be set to ON), use the built-in thermistor
on the remote controller or an optional thermistor.
1) To use the built-in sensor on the remote controller, set the SW1-1 to ON.
(Factory setting: SW1-1 set to "OFF".)
+Some models of remote controllers are not equipped with a built-in temperature sensor.
Use the built-in temperature sensor on the indoor unit instead.
+*When using the built-in sensor on the remote controller, install the remote controller where room temperature can be detected.
(Note) Factory setting for SW1-1 on the indoor unit of the All-Fresh Models is ON.
2) When an optional temperature sensor is used, set SW1-1 to OFF, and set SW3-8 to ON.

+*When using an optional temperature sensor, install it where room temperature can be detected.
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2-4-5 Start/Stop Control of Indoor Units

Each indoor unit (or group of indoor units) can be controlled individually by setting SW 1-9 and 1-10.

. *4 *5
Function Operation of the indoor unit when the operation is resumed after the unit was | Setting (SW1)
stopped 9 10
Power ON/OFF by Indoor unit will go into operation regardless of its operation status before power | OFF ON
the plug™ 23 off (power failure). (In approx. 5 minutes)
0]
g Automatic restoration | Indoor unit will go into operation if it was in operation when the power was ON OFF
5 after power failure turned off (or cut off due to power failure). (In approx. 5 minutes)
*3 Indoor unit will remain stopped regardless of its operation status before power OFF OFF
&J off (power failure).
o~

*1. Do not shut off power to the outdoor units. Doing so will cut off the power supply to the compressors and the heater on
the outdoor units and may result in compressor malfunction when operation is restored after a power failure.

*2. Not applicable to units with a built-in drain pump or humidifier.

*3. Models with a built-in drain pump cannot be turned on/off by the plug individually. All the units in the same refrigerant cir-
cuits will be turned on or off by the plug.

*4. Requires that the dipswitch settings for all the units in the group be made.
*5. To control the external input to and output from the air conditioners with the PLC software for general equipment via the

AE-200, set SW1-9 and SW1-10 to ON. With these settings made, the power start-stop function becomes disabled. To
use the auto recovery function after power failure while these settings are made, set SW1-5 to ON.

6 - chapter 2 BS 02_E



[2-4 M-NET Address Settings ]

2-4-6

Miscellaneous Settings

Cooling-only setting for the indoor unit: Cooling only model (Factory setting: SW3-1 "OFF.")
When using indoor unit as a cooling-only unit, set SW3-1 to ON.

2-4-7 Various Control Methods Using the Signal Input/Output Connector on Outdoor
Unit
(1) Various connection options g
- =
Terminal o
Type Usage Function to be Option b=
used™® g
* o
Input | Prohibiting cooling/heating operation (thermo OFF) by an external | DEMAND (level) CN3D™ Adapter for «
input to the outdoor unit. external input
*|t can be used as the DEMAND control device for each system. (PAC-
X . . - SC36NA-E)
Performs a low level noise operation of the outdoor unit by an ex- | Low-noise mode
ternal input to the outdoor unit. (level) 3™
* |t can be used as the silent operation device for each refrigerant
system.
Forces the outdoor unit to perform a fan operation by receiving sig- | Snow sensor signal | CN3S
nals from the snow sensor. input (level)
The operation mode of the unit can be changed from normal cool- | Energy-saving CN3K
ing operation (performance priority) to energy-saving cooling mode | mode
by an external signal input.
Out- | How to extract signals from the outdoor unit Operation status of | CN51 Adapter for
put *|t can be used as an operation status display device. the compressor external out-
*|t can be used for an interlock operation with external devices. %6 put
Error status (PAC-
SC37SA-E)

*1 For details, refer to section (2) Example of wiring connection.
*2 For details, refer to section (2) Example of wiring connection and other relevant sections in the manual. [2-5 Demand Control
Overview]
*3 Low-noise mode is valid when Dip SW6-8 on the outdoor unit is set to OFF. When DIP SW6-8 is set to ON, 4 levels of on-
DEMAND are possible, using different configurations of low-noise mode input and DEMAND input settings.
*4 By setting Dip SW6-7, the Low-noise mode can be switched between the Capacity priority mode and the Low-noise priority

mode.

When SW6-7 is set to ON: The Low-noise mode always remains effective.

When SW6-7 is set to OFF: The Low-noise mode is cancelled when certain outside temperature or pressure criteria are met,
and the unit goes into normal operation (capacity priority mode).

Low-noise mode is effective

Capacity priority mode becomes effective

Cooling

Heating

Cooling

Heating

TH7 < 30°C [86°F]
and
63HS1 < 32kg/cm?

TH7 > 3°C [37°F]
and
63LS > 4.6kg/cm?

TH7 > 35°C [95°F]
or
63HS1 > 35kg/cm?

TH7 < 0°C [32°F]
or
63LS < 3.9kg/cm?

*5 If the formula TH7>5°C holds true, the fan will not go into operation when the contact receives signal input.
*6 When using a base heater, change the setting using SW4. When using a base heater, error output will not be available.

(2) Example of wiring connection

/\ CAUTION

1) Wiring should be covered by insulation tube with supplementary insulation.

2) Use relays or switches with IEC or equivalent standard.
3) The electric strength between accessible parts and control circuit should have 2750V or more.
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(CNSLl— — — — — — — — — — — — — — — QCN3S— — — — — — — — — — — — — — —

L External input Outdoor unit
| Relay circuit adapter 2 control board

Distant control External input

| ' '
| board _ Relycircut  adapter 31 ougoor unit | | i [— B E cNas |
| [8 - L 1 [ X i ~1 control board | | ! | |
15O | I -
|12 Q CNsL | i | I
|§ L~ | | | 1 | 3 I
| |20 f H I | i I
|g ! X | = J | | |
I
s ] | | L preparations = | ]
Lo i I inthe field ~_‘—-—~— I
I Maximum cable
| Preparations _—t— I length is 10 !
o in the field Maximum cable | | engtnis 10m |
c | _ ) length is 10m | X :Relay Contact rating voltage >= DC15V
o | L1 : Outdoor unit error display lamp::3 | Contact rating current >= 0.1A |
5 L2 : Compressor operation lamp (compressor running state) | | Minimum applicable load =< 1mA at DC |
= | X,Y :Relay (coil =<0.9W : DC12V) | Snow sensor : The outdoor fan runs when X is closed
"J-,' | #1. Optional part : PAC-SC37SA-E or field supply. | in stop mode or thermostat mode. |
cqc_) | #3. When using a base heater, error output will not be available. | | 2. Optional part : PAC-SC36NA-E or field supply. |
N
(3) CN3D — Externalinput outdoorunt " Extemalinott oumooromit
| Relaycircut __ adapter 32 - control board Relay cireuit__ - adapler 2 contolboard |
| | i CN3D | CN3D |
1 1
I I I
| 1 | 1 | ' |
| ! | o
N —— 1 | — 1 |
I
I—Preparations, - | I—Preparations - | J
| in the field - inthe field ———-—2 |
] Maximum cable
MaX|QO cable . length is 10m
| length is 10m X : Low-noise mode |

X : Low-noise mode X :Relay Contact rating voltage >= DC15V

Y : Compressor ON/OFF

X,Y :Relay Contact rating voltage >= DC15V
Contact rating current >= 0.1A

Contact rating current >= 0.1A
Minimum applicable load =< 1mA at DC

#2, Optional part : PAC-SC36NA-E or field supply.

| Minimum applicable load =< 1mA at DC

. X Low-noise mode : The noise level is reduced by controlling the maximum |
2. Optional part : PAC-SC36NA-E or field supply.

fan frequency and maximum compressor frequency. |

External ianTOutdoor unit

adapter _'E‘ control board |

i CON3K

i |
|

1

|

1

(4) CN3K — —
: Relay circuit
—

- 7

|
e

I—Preparations -
| in the field

| Maximum cable |
length is 10m
| X : Energy-saving mode command |
X:Relay  Contact rating voltage >= DC15V
Contact rating current >= 0.1A |
| Minimum applicable load =< 1mA at DC
*#2. Optional part : PAC-SC36NA-E or field supply. N
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2-5 Demand Control Overview

(1) General outline of control

Demand control is performed by using the external signal input to the 1-2 and 1-3 pins of CN3D on the outdoor units (OC).
Between 2 and 4 steps of demand control is possible by setting DIP SW6-8 on the outdoor units (OC).

DipSW6-8
No | Demand control switch Input to CN3D *2
ocC
(a) | 2 steps(0-100%) OFF ocC
(b) | 4 steps(0-50-75-100%) ON ocC

*1. Available demand functions
(E)M200-(E)M500YNW models (single-outdoor-unit system): 2 and 4 steps shown in the rows (a) and (b) in the table above
only.
*2. External signal is input to CN3D on the outdoor unit.
*3. If wrong sequence of steps are taken, the units may go into the Thermo-OFF (compressor stop) mode.
Ex) When switching from 100% to 50%
(Incorrect) 100% to 0% to 50% : The units may go into the Thermo-OFF mode.
(Correct) 100% to 75% to 50%
*4. The percentage of the demand listed in the table above is an approximate value based on the compressor volume and
does not necessarily correspond with the actual capacity.
*5. Notes on using demand control in combination with the low-noise mode
To enable the low-noise mode, it is necessary to short-circuit 1-2 pin of CN3D on the outdoor unit whose SW6-8 is set to

OFF.
When SW6-8 is set to ON on the outdoor units, the following operations cannot be performed.

+Performing 4-step demand in combination with the low-noise operation in a single-outdoor-unit system.

2 Restrictions

(2) Contact input and control content
1) SW6-8: OFF (Compressor ON/OFF, Low-noise mode)

CN3D 1-3P Compressor ON/OFF 1
Open Compressor ON

Close Compressor OFF
CN3D 1-2P Low-noise mode

Open OFF

Close ON

*1. When SW6-8 on the outdoor unit in one refrigerant circuit system is set to ON , this function cannot be used.

2) When SW6-8 on one outdoor unit in one refrigerant circuit system is set to ON (4 levels of on-DEMAND) (*3)

CN3D 1-2P
CN3D 1-3P Open Short-circuit
Open 100% (No DEMAND) 75%
Short-circuit 0% (Compressor OFF) 50%

*3. Input the order to CN3D on the outdoor unit whose SW6-8 is set to ON.

Note the following steps to be taken when using the STEP DEMAND
(Example) When switching from 100% to 50%

(Wrong) 100% — [ 0%) — 50%
Demand control

steps (Correct) 100% — 75% — 50%

If the step listed as the wrong example above is taken, thermo may go off.

The percentage of the demand listed in the table above is an approximate value based on the
compressor volume and does not necessarily correspond with the capacity.

When this function is enabled, the night mode cannot be enabled.

BS 02_E chapter 2 - 9
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[2-6 System Connection Example ]

2-6

System Connection Example

Examples of typical system connection are shown below.
Refer to the Installation Manual that came with each device or controller for details.

(1) An example of a system to which an MA remote controller is connected

System . Address start up for in-
configuration Connection to the system controller door and outdoor units Notes
1 System with single NO Automatic
refrigerant system address setup
2 System with single NO Manual g}?jﬂ?pﬁgtfgsoé_
refrigerant system address setup NAY units
Grouping of units in
; . Manual
3 | different refrigerant NO address setup
systems
4 System with single | With connection to transmission line Manual
refrigerant system for centralized control address setup
5 System with single With connection to indoor-outdoor Manual
refrigerant system transmission line address setup
(2) An example of a system to which an ME remote controller is connected
System . Address start up for indoor
configuration Connection to the system controller and outdoor units Notes

System with single
refrigerant system

With connection to transmission line
for centralized control

Manual
address setup

(3) An example of a system to which both MA remote controller and ME remote controller are con-

nected

System
configuration

Connection to the system controller

Address start up for in-
door and outdoor units

Notes

1

System with single
refrigerant system

With connection to transmission
line for centralized control

Manual
address setup

*MA remote controller and ME remote controller cannot both be connected to the same group.

10 - chapter 2
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2-7

Example System with an MA Remote Controller

2-7-1

Single Refrigerant System (Automatic Indoor/Outdoor Address Startup)

(1) Sample control wiring

mmm nterlock operation with
the ventilation unit

| L1 | L2 | L3 | L4
| Leme e e Group | Group | |
CN4lasitis. " ”””””””””””””””””””””””
" SWSrl‘OFF i c I i i I I i LC
L ‘ L :
: 00 D 00 1 00 |
00 00 : D |
s 12| 0 |wies 1| i |umes
o) Q00 666 T[990 00| — 1 990 00| | [000
i g 1
| 4 00| !
! D ARB I} A B |
f MA : 1 RC MA :
| L12 | L13 |
 Gow I Lo e
Ic I [ I [ I
3 00 Lo 00 0 |
; TB5 TBILS | 1 TB5 TBIS TB5 TBI15| |
| \ MIM2S 1 2 1 Clvves 12 MIM2S 1 2.
- Sildogoool + ileRd ol - (096 00
| o NAAN: \4{ |
| o / |
| - G0 |-+ |
' ! 1 A B 1
A MA MA Co MA :
| L : - L
(2) Cautions (3) Maximum allowable length
1) ME remote controller and MA remote controller cannot 1) Indoor/outdoor transmission line
both be connected to the same group of indoor units. Maximum distance (1.25mm2 [AWG16] or larger)
2) No more than 2 MA remote controllers can be connected L1 +L2+L3+L4< 200m[656ft]
to a group of indoor units. L1 +L2+L11+L12+L.13<200m[656f(]
3) A transmission booster is required in a system to which 2) Transmission line for centralized control
more than 32 indoor units (26 units if one or more indoor No connection is required.
units of the 200 model or above is connected) are con- 3) MA remote controller wiring
nected. ) _ ) _ Maximum overall line length
4) Automatic address setup is not available if start-stop in- (0.3 to 1.25mm? [AWG22 to 16])
put (CN32, CN51, CN41) is used for a group operation of m1<200m [656ft]
indoor units or when multiple indoor units with different m2+m3<200m [656ft]
functions are grouped in the same group. Refer to the fol- m4+m5<200m [656ft]
lowing page(s). [2-7-2 Single Refrigerant System with *When connecting PAR-31MAA or MA remote controller,
Two or More LOSSNAY Units] usezsheathed cables with a minimum thickness of 0.3
5) Forinformation about connecting two or more LOSSNAY mm=.
units to a system, refer to the following page(s). [2-7-2
Single Refrigerant System with Two or More LOSSNAY
Units]
BS 02 E
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[2-7 Example System with an MA Remote Controller ]

(4) Wiring method

1)

Indoor/outdoor transmission line

Daisy-chain terminals M1 and M2 of the terminal block
for indoor-outdoor transmission line (TB3) on the outdoor
unit (OC), of the terminal block for indoor-outdoor trans-
mission line (TB3) on the Hydro unit (HU), and of the ter-
minal block for indoor-outdoor transmission line (TB5) on
each indoor unit (IC). (Non-polarized two-wire)

+Only use shielded cables.

Note |

2)

3)

Shielded cable connection

Daisy-chain the ground terminal ( 4, ) on the outdoor unit
(OC), the S terminal of the terminal block (TB3) on the
Hydro unit (HU), and the S terminal of the terminal block
(TB5) on the indoor unit (IC) with the shield of the shield-
ed cable.

Transmission line for centralized control

No connection is required.
MA remote controller wiring

Connect terminals 1 and 2 on the terminal block for MA
remote controller line (TB15) on the indoor unit (IC) to the
terminal block on the MA remote controller (MA). (Non-
polarized two-wire)

When 2 remote controllers are connected to the sys-
tem

When 2 remote controllers are connected to the system,
connect terminals 1 and 2 of the terminal block (TB15) on
the indoor unit (IC) to the terminal block on the two MA
remote controllers.

+Set one of the MA remote controllers to sub. (Refer to
MA remote controller function selection or the installation
manual for the MA remote controller for the setting meth-
od.)

(5) Address setting method

4)

5)

6)

Group operation of indoor units

To perform a group operation of indoor units (IC), daisy-
chain terminals 1 and 2 on the terminal block (TB15) on
all indoor units (IC) in the same group, and then connect
terminals 1 and 2 on the terminal block (TB15) on the in-
door unit on one end to the terminal block on the MA re-
mote controller. (Non-polarized two-wire)

+*When performing a group operation of indoor units that
have different functions, "Automatic indoor/outdoor ad-
dress setup" is not available.

LOSSNAY connection

Connect terminals M1 and M2 on the terminal block
(TB5) on the indoor unit (IC) to the appropriate terminals
on the terminal block (TB5) on LOSSNAY (LC). (Non-po-
larized two-wire)

+Interlock operation setting with all the indoor units in the
same system will automatically be made. (It is required
that the Lossnay unit be turned on before the outdoor
unit.)

+For information about certain types of systems (1. Sys-
tems in which the LOSSNAY unit is interlocked with only
part of the indoor units, 2. Systems in which the LOSS-
NAY unit is operated independently from the indoor
units, 3. Systems in which more than 16 indoor units are
interlocked with the LOSSNAY unit, and 4. Systems to
which two ore more LOSSNAY units are connected), re-
fer to the following page(s). [2-7-2 Single Refrigerant
System with Two or More LOSSNAY Units]

Switch setting

No address settings required.

When replacing the control board on only some of the
outdoor units, delete all connection information. (Refer to
[5-1-1 Outdoor Unit Switch Functions and Factory Set-
tings] for information on switch functions.)

Proce- . Address setting . Factory
dures Unit or controller range Setting method Notes setting
1 Indoor unit | Main unit | IC No settings re- - For information about how 00

- quired. to perform a group opera-
Sub unit | 1C tion of indoor units that
feature different functions,
refer to the following
page(s). [2-7-2 Single Re-
frigerant System with Two
or More LOSSNAY Units]
2 LOSSNAY LC No settings re- - 00
quired.
3 MA Main MA No settings re- - Main
remote con- | remote quired.
troller controller
Sub MA Sub Settings to be
remote remote controller | made according
controller to the remote
controller func-
tion selection
4 Outdoor unit oC No settings re- - 00
quired.
5 Auxiliary Hydro unit | HU No settings re- - 00
outdoor unit quired.
12 - chapter 2 BS_02_E



[2-7 Example System with an MA Remote Controller ]

2-7-2 Single Refrigerant System with Two or More LOSSNAY Units

(1) Sample control wiring

= [Nterlock operation with
the ventilation unit

| L1 | L2 | L3 | L4 |
Leave the male
| e T con | |
HU SWZ’FF ; ic | b ic | ; LC J
! 01 P 02 } 05 "
52 51 : b | c
! TB5 TBIS Lo TB5 TBI15 ' | 1B o
el MI@% an?;s ! MIM2S 1 2 o vmes 1 2| ! |wiwes 3
& Q00 000 TI980 Q0 L 18R9 00 0 =
1 XN\ b \ : 1)
j T i Q
; o : e
1 g 1 ~
! o 00 | !
! b A B | |
! MA : : VA |
| L12 | L13 |
|t N |
i IC I IC I | LC J
} 03 i
TB5 TBI15 TB5 TBI5|
1 1 MIM2S 1 2 1
L _Q;%Q 001 3
| o 3
1 00+=£ !
3 A B !
3 M|A m3 | 3
,,,,,,,,,,,,,,,,,, L e |
(2) Cautions (3) Maximum allowable length
1) ME remote controller and MA remote controller cannot 1) Indoor/outdoor transmission line
both be connected to the same group of indoor units. Same as 2-7-1
2) NO more than 2 MA remote COI’ltrO”erS can be Connected 2) Transmission |ine for Centra“zed Contr0|

toa group O.f indoor unlt_s. S . No connection is required.
3) A transmission booster is required in a system to which 3) MA remote controller wiring

more than 32 indoor units (26 units if one or more indoor
units of the 200 model or above is connected) are con-
nected.

+Refer to the DATABOOK for further information about
how many booster units are required for a given system.

Same as 2-7-1
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[2-7 Example System with an MA Remote Controller ]

(4) Wiring method

1)

2)

3)

Indoor/outdoor transmission line

Same as 2-7-1

Shielded cable connection

Same as 2-7-1

Transmission line for centralized control
No connection is required.

MA remote controller wiring

Same as 2-7-1

When 2 remote controllers are connected to the sys-
tem

Same as 2-7-1
Group operation of indoor units
Same as 2-7-1

(5) Address setting method

4) LOSSNAY connection

Connect terminals M1 and M2 on the terminal block
(TB5) on the indoor unit (IC) to the appropriate terminals
on the terminal block (TB5) on LOSSNAY (LC). (Non-po-

larized two-wire)

+Interlock setting between the indoor units and LOSS-

NAY units must be entered on the remote controller. For
information about how to interlock the operation of indoor
and LOSSNAY units, refer to the remote controller instal-

lation manual.
5) Switch setting

Address setting is required as follows.

14 - chapter 2

Address
Zroce- Unit or controller setting Setting method Notes Factory
ures setting
range
1 Indoor unit Main IC 01to 50 Assign the smallest ad- To perform a group opera- 00
unit dress to the main unitin the | tion of indoor units that
group. have different functions,
- - - designate the indoor unit
Sub unit Assign sequential numbers | iy the group with the great-
starting with the address of | ast number of functions as
the main unit in the same | ine main unit.
group +1. (Main unit ad-
dress +1, main unit ad-
dress +2, main unit
address +3, etc.)
2 LOSSNAY LC 01 to 50 Assign an arbitrary but None of these addresses 00
unique address to each of | may overlap any of the in-
these units after assigning | door unit addresses.
an address to all indoor
units.
3 MA Main MA No - Main
remote con- | remote settings re-
troller control- quired.
ler
Sub MA Sub Settings to be made ac-
remote remote cording to the remote con-
control- controller | troller function selection
ler
4 QOutdoor unit oC 51 to 99 Assign the smallest ad- To set the address to 100, 00
dress to the outdoor unit set the rotary switches to
(OC) in the same refriger- | 50.
ant circuit. If the address assigned to
the hydro unit overlaps
any of the addresses as-
signed to the outdoor
units, use a different, un-
used address in the speci-
fied setting range.
5 Auxiliary Hydro HU 52t0 100 | Assign an address that 00
outdoor unit | unit equals the "address of the
outdoor unit in the same re-
frigerant circuit plus 1" to
the unit.
BS_02_E



[2-7 Example System with an MA Remote Controller ]

2-7-3 Grouped Operation of Units in Separate Refrigerant Circuits

(1) Sample control wiring

mmm Interlock operation with

| L11 | L12 the ventilation unit |
U
| o Rl O " Srow_ . SO Growp__________,
HU E] oc 3 Ic I 3 i IC I 13 IC I : LC J
5 51 oo b 03 ¥ 06 } 07 m
183 83 3 TB5 TBIS 3 ' | tB5 TB15| 1! | TBS TB1S| ! | TBS c
MIN2 S MM A CMiMes 1 2 Poloaves 1 o2( i) M2 1 2| 1 [MIM2S e
0 - | RO Q0 11999 00T [9QQ Q0] | 3t
IR 1. oA ) | E
L
T i | 3
‘ — - : O
- | = ¥ | o4
} 66 1t | ! 50 56| N
' A B . A B | A B ||
s ; MA b MA i; MA i
i i i . O oo J
& | o1 | 1 122 |
! e e | |
TSI | i Grow Y
HU SWEOFF ocC i 1o i i ic
55 54 | 02 b 04
83 ! Vo TB5 TB1S
MIM2 S | Vo MIM2S 1 2
; — 1 988 Q9=
To be left : 3 00 +
' A B
(2) Cautions (3) Maximum allowable length
1) ME remote controller and MA remote controller can not 1) Indoor/outdoor transmission line
both be connected to the same group of indoor units. Maximum distance (1.25mm? [AWG16] or larger)
2) No more than 2 MA remote controllers can be connected L11+L12<200m [656ft]
to a group of indoor units. L21+L22<200m [656ft]
3) Do not connect the terminal blocks (TB5) on the indoor 2) Transmission line for centralized control
units that are connected to different outdoor units with L21+L31<200m [656ft]
each other. 3) MA remote controller wiring
4) Replacement of male power jumper connector (CN41) Same as 2-7-1
must be performed only on one of the outdoor units. 4) Maximum line distance via outdoor unit
5) Provide grounding to S terminal on the terminal block for (1.25mm? [AWG16] or larger)
transmission line for gentrallzed control (TB7) on only L12(L11)+L31+L22(L21)< 1000 m [3280ft] (500 m
one of the outdoor units. [1640ft]) "2

6) A transmission booster is required in a system to which

. . S . *1 If a given system includes one or more unit or remote
more than 32 indoor units (26 units if one or more indoor

controller that does not support the maximum allow-

units of the 200 model or above is connected) are con- able cable distance of 1,000 m [3280 ft], the maximum
nected. allowable cable distance in the system will be 500 m
+Refer to the DATABOOK for further information about [1640 ft]. Refer to the latest catalog for information on
how many booster units are required for a given system. which units and remote controllers support the maxi-

mum allowable cable distance of 1,000 m [3280 ft].
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[2-7 Example System with an MA Remote Controller ]

Shielded cable connection

(4) Wiring method Daisy-chain the S terminal on the terminal block (TB7) on

1) Indoor/outdoor transmission line the outdoor units (OC) with the shield wire of the shielded
Same as 2-7-1 cable. Short-circuit the earth terminal ( 4;) and the S ter-
+Only use shielded cables. minal on the terminal block (TB7) on the outdoor unit

whose power jumper connector is mated with CN40.
3) MA remote controller wiring

Same as 2-7-1
When 2 remote controllers are connected to the sys-

Shielded cable connection

Same as 2-7-1
2) Transmission line for centralized control

Daisy-chain terminals M1 and M2 on the terminal block

for transmission line for centralized control (TB7) on the tem
outdoor units (OC) in different refrigerant circuits. Same as 2-7-1
Note| Group operation of indoor units

Same as 2-7-1
LOSSNAY connection

Same as 2-7-2
5) Switch setting

Address setting is required as follows.

a) When connecting TB7, only commence after checking 4)
that the voltage is below 20 VDC.

+Only use shielded cables.

%]
c
o
=
]
=
)
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[0}
4
N

(5) Address setting method

F:jruorzz' Unit or controller Addr(reasrs] gseettlng Setting method Notes Fsz(t:tﬁﬁg
1 Indoor Main unit | IC 01to 50 Assign the smallest ad- To perform a group 00
unit dress to the main unit in operation of indoor
the group. units that have differ-
X - - ent functions, desig-
Sub unit Assign sequential num- nate the indoor unit in
bers starting with the ad- | e group with the
dress of the main unitin | greatest number of
the same group +1. (Main | fnctions as the main
unit address +1, main unit | nit.
address +2, main unit ad-
dress +3, etc.)
2 LOSSNAY LC 01to 50 Assign an arbitrary but None of these ad- 00
unique address to each of | dresses may overlap
these units after assigning | any of the indoor unit
an address to all indoor addresses.
units.
3 MA Main MA No - Main
remote | remote settings required.
control- | controller
ler Sub MA Sub Settings to be made ac-
remote remote controller | cording to the remote con-
controller troller function selection
4 Outdoor unit oC 51to 99 Assign the smallest ad- To set the address to 00
dress to the outdoor unit 100, set the rotary
(OC) in the same refriger- | switches to 50.
ant circuit. If the address as-
signed to the hydro
unit overlaps any of
the addresses as-
signed to the outdoor
units, use a different,
unused address in the
specified setting
range.
5 Auxiliary | Hydro HU 52 to 100 Assign an address that 00
outdoor | unit equals the "address of the
unit outdoor unit in the same
refrigerant circuit plus 1"to
the unit.
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[2-7 Example System with an MA Remote Controller ]

2-7-4 System with a Connection of System Controller to Centralized Control

Transmission Line

(1) Sample control wiring

An example of a system in which a system controller is connected to the transmission cable for the centralized control system
and the power is supplied from the outdoor unit

mmm [nterlock operation with
the ventilation unit |

| L1l | L12

I
Move the male connector %]
from CN41 to CN40. c
SWE-1 OFF"ON Goup  Group  Gouwp o
HU oc ! = = = 5
[ ! ic i ic i ic I Lc J =
! -
52 51 ! 01 02 03 07 )
' (&)
B3 '| TB5 TBI5 TB5 TBI15 TB5 TBI15 TB5 o
MIM2 S rMIM2S 1 2 MIM2S 1 2 MIM2S 1 2 MLM2S

e ' s\

I

'

1 g
— !
i
; 00 00
o t
To be connected AB AB
|
'
| MA ! MA ! MA !
A e T LT LT
| L21 | 122 |
| I
Leave the male |
connector on
r—(; CN4lasitis.
a SWS5-1 OFF ~+ON
HU | _oc _Group _ _ I ,,,,,,,,,,,,,, I ,,,,, , Gow _ ___ N ___
' IC IC o IC ' Lc
! . i |
55 54 | o4 05 b 06 1 08
' . i '
| 7B TBI1S TB5 TB1S o TBS TBIS| | | TBS
Vmimes 12 MIM2S 1 2 ! ' MIM2S 1 2| ! |MLM2S
| Qg 00| | | |90 99|
S !
w \ [/ANES L /XN ;
. ; )
1 NN 1
T g s ‘
| oo+t Lo 00 |1
K I | ! AB |!
1| i To be left ! A B | | !
£ unconnected ! i I !
i ' i
' ' . '
3 MA . . MA |
o ' m3 .
— - ! I
o ,
Notel When only the LM adapter is connected,
leave SW5-1 to OFF (as it is).
Note2 LM adapters require the power supply
Notel capacity of single-phase AC 220/240V.

System controller
ABS

000

for centralized control, leave the power jumper connector on

(2) Cautions liz _
CNA41 as it is (factory setting).

1) ME remote controller and MA remote controller cannot both be .

connected to the same group of indoor units. (3) Maximum allowable length

2) No more than 2 MA remote controllers can be connected to a 1) Indoor/outdoor transmission line
group of indoor units. Same as 2-7-3

3) Do not connectthe terminal blocks (TB5) on the indoor units that 2) Transmission line for centralized control
are connected to different outdoor units with each other. L31+L32(L21) < 200m [656f(]

4) Replacement of male power jumper connector (CN41) must be 3) MA remote controller wiring
performed only on one of the outdoor units (not required if power Same as 2-7-1
to the transmission line for centralized control is supplied from a 4) Maximum line distance via outdoor unit
controller with a power supply function, such as GB-50ADA). (1.25mm? [AWG16] or larger)

5) Short-circuit the shield terminal (S terminal) and the earth termi- L32+L31+L12(L11) <1000 m [3280ft] (500 m [164oft])*1
nal ( ;) on the terminal block for transmission line for central- L32+L22(L21) <1000 m [3280ft] (500 m [1640ft])™ .
ized control (TB7) on the outdoor unit whose power jumper L12(L11)+L31+L22(L21) <1000 m [3280f] (500 m [1640ft])"
connector is mated with CN40. *1 If a given system includes one or more unit or remote control-

6) A transmission booster is required in a system to which more ler that does not support the maximum allowable cable dis-
than 32 indoor units (26 units if one or more indoor units of the tance of 1,000 m [3280 ft], the maximum allowable cable
200 model or above is connected) are connected. distance in the system will be 500 m [1640 ft]. Refer to the lat-

. ) est catalog for information on which units and remote control-

*Refer to the DATABOOK for further information about how lers support the maximum allowable cable distance of 1,000
many booster units are required for a given system. m [3280 ft].

7) When a power supply unit is connected to the transmission line

BS_02_E
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[2-7 Example System with an MA Remote Controller ]

(4) Wiring method

(OC) in different refrigerant circuits. Short-circuit the
earth terminal (4;) and the S terminal on the terminal

1) Indoor/outdoor transmission line block (TB7) on the outdoor unit whose power jumper
Same as 2-7-1 connector is mated with CN40.
Shielded cable connection 3) MA remote controller wiring
Same as 2-7-1 Same as 2-7-1
2) Transmission line for centralized control When 2 remote controllers are connected to the sys-
Daisy-chain terminals A and B on the system controller, tem
terminals M1 and M2 on the terminal block for transmis- Same as 2-7-1
sion line for centralized control (TB7) on the outdoor Group operation of indoor units
units (OC) in different refrigerant circuits. Same as 2-7-1
If a system controller is connected, set the central control 4) LOSSNAY connection

switch (SW5-1) on the control board of all outdoor units
to "ON."

Connect terminals M1 and M2 on the terminal block
(TB5) on the indoor unit (IC) to the appropriate terminals

on the terminal block for indoor-outdoor transmission line
(TB5) on LOSSNAY (LC). (Non-polarized 2-core cable)
+Indoor units must be interlocked with the LOSSNAY unit
using the system controller. (Refer to the operation man-
ual for the system controller for the setting method.) In-
terlock setting from the remote controller is required if the
ON/OFF remote controller alone or the LM adapter alone
is connected.

Switch setting

Address setting is required as follows.

Note |

a) When connecting TB7, only commence after checking
that the voltage is below 20 VDC.
+Only use shielded cables.
Shielded cable connection
Daisy-chain the S terminal on the terminal block (TB7) on
the outdoor units (OC) with the shield wire of the shielded
cable. Daisy-chain the S-terminal of the system control- 5)
ler and the S-terminals on TB7 (terminal block for cen-
tralized control transmission lines) of the outdoor units

(5) Address setting method

%]
c
o
=
]
=
)
%]
[0}
o
N

Address
l?jruor(;i_ Unit or controller setting Setting method Notes Zztt:tﬁcr)ng
range

1 Indoor unit | Main unit | IC 01 to 50 Assign the smallest address | To perform a group oper- 00

to the main unit in the group. | ation of indoor units that
- - - have different functions,

Sub unit Assign sequential numbers | gesignate the indoor unit
starting with the address of | i the group with the
the main unit in the same greatest number of func-
group +1. (Main unitaddress | tjons as the main unit.
+1, main unit address +2,
main unit address +3, etc.)

2 LOSSNAY LC 01to 50 Assign an arbitrary but None of these addresses 00

unique address to each of may overlap any of the in-
these units after assigning door unit addresses.
an address to all indoor units.

3 MA Main MA | No - Enter the same indoor Main
remote remote settings re- unit group settings on the
controller | control- quired. system controller as the

ler ones that were entered on
Sub MA | Sub Settings to be made accord- | the MA remote controller.
remote remote con- | ing to the remote controller
control- troller function selection
ler
4 Outdoor unit OC |51to99 Assign the smallest address | To set the address to 100, 00
to the outdoor unit (OC) in set the rotary switches to
the same refrigerant circuit. | 50.
If the address assigned to
the hydro unit overlaps
any of the addresses as-
signed to the outdoor
units, use a different, un-
used address in the spec-
ified setting range.

5 Auxiliary Hydro HU | 52to 100 Assign an address that 00
outdoor unit equals the "address of the
unit outdoor unit in the same re-

frigerant circuit plus 1" to the
unit.
BS_02_E
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[2-7 Example System with an MA Remote Controller ]

2-7-5

Transmission Line

System with a Connection of System Controller to Indoor-Outdoor

(1) Sample control wiring

| L1 |

L12

mmm Interlock operation with
the ventilation unit |

I
Move the male connector
from CN41 to CN40.
SW5-1 OFF—ON

Grouwp___________ Group__________ Group__________
ic i Do c o c Lc J
1 ! 1 ! 1
' '
01 Do 02 Do 03 ! 07
: : :
TB5 TBIS L TB5 TBIS| | ! TB5 TBI5| . | TBS
MIMZS 1 2 b [mwes (1)(2) by mames (1)(2) ' mimes
: :
QQQ 2 2 < L1 (RRQ ;
R\ NN :
— — :
I : I : I
i i i
- 1 ' 1 ' 1
£ ! ' ! '
J— | : | : '
o)< o Q0 |i |
A B . AB [! '
1 ' 1 ' 1
| |
o Do |
,,,,,,,, MA D MA o MA ]
| L21 | 122 |
| ! |
Leave the male
- connector on
b= CN4L asitis
) SW5-1 OFF—ON
HU ;" “oc Group__ _ I ,,,,,,,,,,,,,, I ,,,,,, Group______ .
' IC Ic Ic Lc
|
55 54 1 04 05 06 08
|
B3 B3 | TB5  TBIS TB5 TBIS TBS TBI5 TB5
MIM2 S MLM2 /77 ives 1 2 MIM2S 1 2 MIM2S 1 2 MLM2S
Q. Q - " QQO QO Q
S SN N
} mﬁ ) ;I-ﬁ s,\ >7

TB7

|
|
)
{
b
'
'

MIM2 S

A

m2

" To be left
./ unconnected|

System controller
A B S

000

7

(2) Cautions

1)
2)
3)

4)

5)

6)

7

ME remote controller and MA remote controller cannot both
be connected to the same group of indoor units.

No more than 2 MA remote controllers can be connected to
a group of indoor units.

Do not connect the terminal blocks (TB5) on the indoor units
that are connected to different outdoor units with each other.
Replacement of male power jumper connector (CN41) must
be performed only on one of the outdoor units (not required
if power to the transmission line for centralized control is
supplied from a controller with a power supply function, such
as GB-50ADA).

Provide grounding to S terminal on the terminal block for
transmission line for centralized control (TB7) on only one of
the outdoor units.

A maximum of three system controllers can be connected to
the indoor-outdoor transmission line. (AE-200, AG-150A,
GB-50ADA, or G(B)-50A are not connectable.)

When the total number of indoor units exceeds 26, it may
not be possible to connect a system controller on the indoor-
outdoor transmission line.

In a system to which more than 18 indoor units including one

or more indoor units of 200 model or above are connected,
there may be cases in which the system controller cannot be

BS_02_E

Notel LM adapters cannot be connected to the

(3
1)

2)
3)

4)

indoor-outdoor transmission line.

connected to the indoor-outdoor transmission line.

+Refer to the DATABOOK for further information about how
many booster units are required for a given system.

) Maximum allowable length
Indoor/outdoor transmission line

Maximum distance (1.25mm?2 [AWG16] or larger)
L11+L12<200m [656f]

L21+L22<200m [656ft]

L25<200m [656ft]

Transmission line for centralized control

L31+L21<200m [656ft]
MA remote controller wiring

Same as 2-7-1
Maximum line distance via outdoor unit

(1.25mm? [AWG16] or larger)

L25+L31+L12(L11)< 1000 m [3280ft] (500 m [1640ft])™

L12(L11)+L31+L22(L21)< 1000 m [3280ft] (500 m

[1640f])

*1 If a given system includes one or more unit or remote con-
troller that does not support the maximum allowable cable
distance of 1,000 m [3280 ft], the maximum allowable ca-
ble distance in the system will be 500 m [1640 ft]. Refer
to the latest catalog for information on which units and re-
mote controllers support the maximum allowable cable
distance of 1,000 m [3280 ft].
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[2-7 Example System with an MA Remote Controller ]

(4) Wiring method

1)

Indoor/outdoor transmission line

Daisy-chain terminals M1 and M2 of the terminal block
for indoor-outdoor transmission line (TB3) on the outdoor
unit (OC), of the terminal block for indoor-outdoor trans-
mission line (TB3) on the Hydro unit (HU), of the terminal
block for indoor-outdoor transmission line (TB5) on each
indoor unit (IC), and the S terminal of the system control-
ler.(Non-polarized two-wire)

+Only use shielded cables.

Note |

N
-

Shielded cable connection

Daisy-chain the ground terminal ( 4, ) on the outdoor unit
(OC), the S terminal of the terminal block (TB3) on the
HU, and the S terminal of the terminal block (TB5) on the
indoor unit (IC) with the shield of the shielded cable.
Transmission line for centralized control

Daisy-chain terminals M1 and M2 on the terminal block
for transmission line for centralized control (TB7) on the
outdoor units (OC) in different refrigerant circuits.

Set the central control switch (SW5-1) on the control
board of all outdoor units to "ON."

Note |

a) When connecting TB7, only commence after checking that

the voltage is below 20 VDC.
+Only use shielded cables.

(5) Address setting method

3)

4)

5)

Shielded cable connection

Daisy-chain the S terminal on the terminal block (TB7) on
the outdoor units (OC) with the shield wire of the shielded
cable. Short-circuit the earth terminal ( 4;) and the S ter-
minal on the terminal block (TB7) on the outdoor unit
whose power jumper connector is mated with CN40.
MA remote controller wiring

Same as 2-7-1

When 2 remote controllers are connected to the sys-
tem

Same as 2-7-1
Group operation of indoor units

Same as 2-7-1
LOSSNAY connection

Connect terminals M1 and M2 on the terminal block
(TB5) on the indoor units (IC) to the appropriate termi-
nals on the terminal block for indoor-outdoor transmis-
sion line (TB5) on LOSSNAY (LC). (Non-polarized two-
wire)

¢Indoor units must be interlocked with the LOSSNAY unit
using the system controller. (Refer to the operation man-
ual for the system controller for the setting method.) In-
terlock setting from the remote controller is required if the
ON/OFF remote controller alone is connected.

Switch setting

Address setting is required as follows.

20 - chapter 2

Proce- Unit or controller Address set- Setting method Notes Factory
dures ting range setting
1 Indoor | Main unit | IC 01 to 50 Assign the smallest address to To perform a group operation of 00
unit the main unit in the group. indoor units that have different
- - - functions, designate the indoor
Sub unit Assign sequential numbers start- | unit in the group with the great-
ing with the address of the main | est number of functions as the
unit in the same group +1. (Main | main unit.
unit address +1, main unit ad-
dress +2, main unit address +3,
etc.)
2 LOSSNAY LC 01 to 50 Assign an arbitrary but unique None of these addresses may 00
address to each of these units af- | overlap any of the indoor unit
ter assigning an address to all in- | addresses.
door units.
3 MA Main MA | No - Enter the same indoor unit Main
remote | remote settings re- group ﬁett'”gtion the tsﬁ’sttem
: controller as the ones that were
IceorntrOI' controller quired. entered on the MA remote con-
- troller.
Sub MA | Sub Settings to be made accord- rofer
remote remote con- | ing to the remote controller
controller troller function selection
4 QOutdoor unit OC |51t099 Assign the smallest address | To set the address to 100, 00
to the outdoor unit (OC) inthe | set the rotary switches to 50.
same refrigerant circuit. If the address assigned to
the hydro unit overlaps any
of the addresses assigned
to the outdoor units, use a
different, unused address in
the specified setting range.
5 Auxilia- | Hydro HU | 52to 100 Assign an address that 00
ry out- | unit equals the "address of the
door outdoor unit in the same re-
unit frigerant circuit plus 1" to the
unit.
BS_02_E
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2-8  Example System with an ME Remote Controller

2-8-1 System with a Connection of System Controller to Centralized Control
Transmission Line

(1) Sample control wiring

mmm |nterlock operation with

| L1l | L12 the ventilation unit |
I Move mé male connector
SRTor N g
Growp __________. Group__________ Group __________ o
HU T OC ! m— m— . =
! 4 | Do cll c L J ]
52 51 01 Do 02 Do 03 1 07 5
TB3 TB3 3 TB5 TBI1S | : TB5 TBI15 | | TB5 TBI1S | TB5 8
MIM2 S MlMZ/‘)7 ' MIM2 S 12 : : MIM2S 12 : : MIM2S 12 : MIM2S D:
Q Q: P QRETO0] 1 [QQQ 00| | [QQQ OO .
N g S RS L/ % 1 N
_ i E o b 3
P[00 & 1 [06 1 [00 :
7 1 A B [ A B [ A B !
, Tobe connected 1 . Vo '
! | 101 b 102 b 103 !
LRC DL RS SRS ;
| L21 | L22 |
I I |
Leave the male
connector on
i SR
HU |_OC Growp & Q. , Group_____
i) 1 |ci ic I n ic i ; Lc J
55 54 04 05 ¥ 06 08
TB3 | TB5 TBi5| | TB5 TB1S i i TB5  TB15 3 TB5
MIM2 S ' MIM2S 1 2| [MIM2S 1 2 1] MIM2S 1 2 +IMIM2S
! 790/ |1QQ0 00| ! [0 09| | Q
o o ¥ |
J £ I !
] " '
€ ¥ 1
1 unconnected| : @ © ©© B : ! @@ :
‘ ] A B vl AB '
N 104 | 106
- G| RC R LI ]
Notel When only the LM adapter is connected,
N leave SW5-1 to OFF (as it is).
otel A
Note2 LM adapters require the power supply
System controller capacity of single-phase AC 220/240V.
ABS
000
(2) Cautions for centralized control, leave the power jumper connector on
1) ME remote controller and MA remote controller cannot both be CNA4L _as itis (factory setting).
connected to the same group of indoor units. (3) Maximum allowable length
2) No more than 2 ME remote controllers can be connected to a 1) Indoor/outdoor transmission line
group of indoor units. _ _ _ Same as 2-7-3
3) Do not connect the terminal blocks (TB5) on the indoor units that 2) Transmission line for centralized control
are connected to different outdoor units with each other. Same as 2-7-4
4) Replacement of male power jumper connector (CN41) must be 3) M-NET remote controller wiring
performed only on one of the outdoor units (not required if power Maximum overall line length
to the transmission line for centralized control is supplied from a (0.3 to 1.25mm? [AWG22 to 16])
controller with a power supply function, such as AE-200E). m1<10m [32ft]
5) Provide an electrical path to ground for the S terminal on the ter- If?tzh”ems‘?eﬁégm Ezggl'ed cable must be extended. use a cable
. . -suppli u X ,u
minal blpck for centralized control (TB7) on only one of the out- with a diameter of 1.25mm? [AWG16]. The section of the cable
door units. that exceeds 10m [32ft] must be included in the maximum in-
6) Atransmission booster must be connected to a system in which door-outdoor transmission line distance described in 1).
the total number of connected indoor units exceeds 20. *When connected to the terminal block on the Simple remote
. : P . controller, use cables that meet the following cable size specifi-
7 A transrr_ussmn _boost_er is required in gsystem Fo which more cations: 0.75 - 1.25 mm2 [AWG18-14].
than 16 indoor including one or more indoor units of the 200 4) Maximum line distance via outdoor unit
model or above are connected. (1.25 mm? [AWG16] min.)
*Refer to the DATABOOK for further information about how Same as 2-7-4

many booster units are required for a given system.
8) When a power supply unit is connected to the transmission line
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[2-8 Example System with an ME Remote Controller ]

.. When 2 remote controllers are connected to the sys-
(4) Wiring method y

tem
1) Indoor/outdoor transmission line Refer to the section on Switch Setting.
Same as 2-7-1 Performing a group operation (including the group
Shielded cable connection operation of units in different refrigerant circuits).
Same as 2-7-1 Refer to the section on Switch Setting.
2) Transmission line for centralized control 4) LOSSNAY connection
Same as 2-7-4 Same as 2-7-4
Shielded cable connection 5) Switch setting
Same as 2-7-4 Address setting is required as follows.
%) 3) ME remote controller wiring
_5 ME remote controller is connectable anywhere on the in-
I3] door-outdoor transmission line.
- .
a (5) Address setting method
o
N Zﬁ%i' Unit or controller Addr(re;rs]gseettlng Setting method Notes ';i?tti?];y

1 Indoor Main unit IC 01to 50 Assign the smallest ad- | To perform a group 00
unit dress to the main unitin | operation of indoor

the group. units that have differ-
- - - ent functions, desig-

Sub unit Assign sequential nuUM- | q5te the indoor unit in
bers starting with the ad- | {he group with the
dress of the main unitin | greatest number of
the same group +1. functions as the main
(Main unit address +1, unit.
main unit address +2,
main unit address +3,
etc.)

2 LOSSNAY LC 01to 50 Assign an arbitrary but | None of these ad- 00

unique address to each | dresses may overlap
of these units after as- | any of the indoor unit
signing an address to all | addresses.
indoor units.

3 ME re- Main RC |101to 150 Add 100 to the main unit | ¢ltis notnecessary to 101
mote remote address in the group set the 100s digit.
controller | controller +To set the address

- - to 200, set the rota-
Sub RC | 151to 200 Add 150 to the main unit ry switches to 00.
remote address in the group
controller
4 Outdoor unit OC |[51t099 Assign the smallest ad- | To set the address to 00
dress to the outdoor unit | 100, set the rotary
(OC) in the same refrig- | switches to 50.
erant circuit. If the address as-
signed to the hydro
unit overlaps any of
the addresses as-
signed to the outdoor
units, use a different,
unused address in the
specified setting
range.

5 Auxiliary | Hydrounit | HU |52to 100 Assign an address that 00
outdoor equals the "address of
unit the outdoor unit in the

same refrigerant circuit
plus 1" to the unit.
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[2-9 Example System with an MA and an ME Remote Controller ]

2-9  Example System with an MA and an ME Remote Controller

2-9-1 System with a Connection of System Controller to Centralized Control
Transmission Line

(1) Sample control wiring

| L1 | L12 |
I I
Move the male connector
from CN41to CN40.  Group Group
Sﬁv‘%mww ettt ettt B ettt i 0
HU oc . Ic 1S Lo ic c
& : b )
i ! i =
52 51 ; 01 02 ; : 06 | '06
I —
B3 83 TB5 TBIS TB5 TBIS| | ' | TB5 TBI5 || =
W s Wi MiM2S 1 2| ! |MiMes 1 2| m
Q.. 0 - ' ©\©© (]¢] O
TB7 |
MlMZé ! N
'/ To be connected ! A B A B
; I
106
@ MA RC
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
| L21 | L22 |
‘ I
Leave the male
a CNdlasitis. Group Group
il SW5-1 OFF—ON R e i
HU |_oc | Ic . Ic Ic
i .
03 04 05
55 54 .
K T
TB3 TB3 MIS?S ‘25125 . TB5 TB15 TB5 TB15
MIM2 S MLy Q 00
Q. Q QQC
MRS
T v
o be lft ' AB|i 1 |AB
104
MA RC
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Notel When only the LM adapter is connected,
leave SW5-1 to OFF (as it is).

Note2 LM adapters require the power supply
capacity of single-phase AC 220/240V.

System controller
ABS

(2) Cautions in which the total number of connected indoor units ex-
ceeds 20.

10) A transmission booster is required in a system to which
both be connected to the same group of indoor units. more than 16 indoor including one or more indoor units

3) Assign to the indoor units connected to the MA remote of the 200 model or above are connected.
controller addresses that are smaller than those of the in- *Refer to the DATABOOK for further information about
door units that are connected to the ME remote control- how many booster units are required for a given system.
ler. 11) When a power supply unit is connected to the transmis-

4) No more than 2 ME remote controllers can be connected sion line for centralized control, leave the power jumper
to a group of indoor units connector on CN41 as it is (factory setting).

1) Be sure to connect a system controller.
2) ME remote controller and MA remote controller cannot

5) No more than 2 MA remote controllers can be connected (3) Maximum allowable length
to a group of indoor units. 1) Indoor/outdoor transmission line
6) Do not connect the terminal blocks (TB5) on the indoor Same as 2-7-3
units that are connected to different outdoor units with 2) Transmission line for centralized control
each other.
. Same as 2-7-4
7) Replacement of male power jumper connector (CN41) 3) MA remote controller wiring

must be performed only on one of the outdoor units (not
required if power to the transmission line for centralized
control is supplied from a controller with a power supply
function, such as AE-200E). Same as 2|78'1 . . .
8) Provide an electrical path to ground for the S terminal on 5) I(\:aZXémr:mz 'F:V\?g;%r]'ﬁi:'a; outdoor unit
the terminal block for centralized control (TB7) on only ) '
one of the outdoor units. Same as 2-7-4
9) A transmission booster must be connected to a system

Same as 2-7-1
4) M-NET remote controller wiring

BS_02_E chapter 2 - 23
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[2-9 Example System with an MA and an ME Remote Controller ]

(4) Wiring method

1) Indoor/outdoor transmission line

Same as 2-7-1
Shielded cable connection
Same as 2-7-1

2) Transmission line for centralized control

Same as 2-7-4
Shielded cable connection

Same as 2-7-4
3) MA remote controller wiring

Same as 2-7-1

When 2 remote controllers are connected to the sys-

tem

(5) Address setting method

Same as 2-7-1

Group operation of indoor units

Same as 2-7-1

4) ME remote controller wiring

Same as 2-8-1

When 2 remote controllers are connected to the sys-

tem
Same as 2-7-1

Group operation of indoor units

Same as 2-7-1

5) LOSSNAY connection

Same as 2-7-4
6) Switch setting

Address setting is required as follows.

24 - chapter 2

Address
Proce Unit or controller setting Setting method Notes Fact.ory
dures setting
range
1 Opera- | Indoor | Main unit IC 01 to 50 Assign the smallest address | ¢*Assign an address smaller 00
tion with | unit to the main unit in the group. than that of the indoor unit
the that is connected to the ME
MA re- Sub unit Assign sequential numbers remote controller. )
mote starting with the address of | *Enter the same indoor unit
control- the main unit in the same g(r)%l:%Islgﬁtgsgtshgnohheesstﬁsattem
ler roup +1. (Main unit ad-
gresg +1, rglain unit address ‘Q’gtg ﬁgtneufgﬁe?n the MA re-
+2, main unit address +3, +To perform a group operation
etc.) of indoor units that have dif-
ferent functions, designate
the indoor unit in the group
with the greatest number of
functions as the main unit.
MA Main re- MA No - Main
remote | mote con- settings
control- | troller required.
ler
Sub MA | Sub Settings to be made accord-
remote remote ing to the remote controller
controller controller | function selection
2 Opera- | Indoor | Main unit IC 01to 50 Assignthe smallestaddress | *Enter the indoor unit group 00
tion with | unit to the main unit in the group. settings on the system con-
the troller (MELANS).
ME re- Sub unit Assign sequential numbers | *Assignan address larger than
mote starting with the address of those of the indoor units that
control- the main unit in the same amrgtgocr:)l:wet%ﬁgrto the MA re-
+ - : -
© o5t 11 Main uni address | *To perform a group operation
+2. main unit address +3 of indoor units that have dif-
! ' ferent functions, designate
etc.) the indoor unit in the group
with the greatest number of
functions as the main unit.
ME re- | Main re- RC 101 to 150 | Add 100 to the main unit ad- | ¢Itis not necessary to set the 101
mote mote con- dress in the group. 100s digit.
control- | troller *To set the address to 200,
ler set the rotary switches to
Sub RC 151 to 200 | Add 150 to the main unit ad- 00.
remote dress in the group.
controller
3 LOSSNAY LC 01 to 50 Assign an arbitrary but None of these addresses may 00
unique address to each of overlap any of the indoor unit
these units after assigning | addresses.
an address to all indoor
units.
4 Outdoor unit OC |51to99 Assign the smallest address | To set the address to 100, set 00
to the outdoor unit (OC) in | the rotary switches to 50.
the same refrigerant circuit. | If the address assigned to the
hydro unit overlaps any of the
addresses assigned to the
outdoor units, use a different,
unused address in the speci-
fied setting range.
5 Auxiliary outdoor Hydro HU 52 t0 100 | Assign an address that 00
unit unit equals the "address of the
outdoor unit in the same re-
frigerant circuit plus 1" to the
unit.
BS_02_E



[2-10 Restrictions on Refrigerant Pipes ]

2-10 Restrictions on Refrigerant Pipes

2-10-1

Restrictions on Refrigerant Pipe Length

(1) (E)M200 - (E)M500YNW models (Connection to the hydro unit (including water piping))

BS_02_E

Height between indoor units

® Outdoor unit ® 1stbranching
© Indoor unit © Hydro unit
@ @ ® Cap ® Joint
o | = © Header branching () Refrigerant piping
> [} L
8|3 (D Water piping
© | 2 A
@<
9|0 gz |® ®
$13 © & A B . -
38 | L1 >L
@< ©|© C L3 ®
T | T 2 5 T : 1
2|s D—?—E—?—I a c
”5 G) ®/d e H g - s I e
ak IR N T c T
[ [ ] [ ] [
© © © ©
Unit: m
Iltem Piping in the figure Max. length Max. equivalent length
Total piping length A+A'+B+C+D+E 1000 -
+a+b+c+d+e+f+g
Farthest indoor unit from outdoor unit (L1) A+A'+C+D+E+g/ 165 190
A+B+c
Between outdoor unit and hydro unit A 110 -
(refrigerant pipework)
Farthest indoor unit from hydro unit (L3) A'+C+D+E+g/ 60 60
A'+B+c
Height between outdoor unit and indoor unit H 20 -
(outdoor unit above indoor unit)
Height between outdoor unit and indoor unit H' 60 -
(outdoor unit below indoor unit)
Height between outdoor unit and hydro unit H1 501 -
(outdoor unit above hydro unit)
Height between outdoor unit and hydro unit H1' 40" -
(outdoor unit below hydro unit)
Height between hydro unit and indoor unit H2 50 -
(hydro unit above indoor unit)
Height between hydro unit and indoor unit H2' 40 -
(hydro unit below indoor unit)
hi 30 -

*1. The maximum length is 90 m, depending on the unit model and installation conditions. For more detailed information,

contact your local distributor.

*2.  The maximum length is 60 m, depending on the unit model and installation conditions. For more detailed information,

contact your local distributor.

chapter 2 - 25
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[2-10 Restrictions on Refrigerant Pipes ]

2-10-2 Restrictions on Refrigerant Pipe Size

(1) Diameter of the refrigerant pipe between the outdoor unit and the first branch (outdoor unit pipe

size)
Outdoor unit set name Liquid pipe size (mm) [inch] Gas pipe size (mm) [inch]
(total capacity)
200 model ©99.52 [3/8"] 922.2 [7/8"]
250 model 29.52 [3/8"] 222.2 [7/8"]
300 model 29.52 [3/8"] 222.2 [7/18"]*
350 model 912.7 [1/2"] 228.58 [1-1/8"]
400 model 212.7 [1/2"] 228.58 [1-1/8"]
450 model 215.88 [5/8"] 228.58 [1-1/8"]
500 model 215.88 [5/8"] 928.58 [1-1/8"]

*1. Use 928.58 [1-1/8"] pipes for EM300 models.

26 - chapter 2
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[2-10 Restrictions on Refrigerant Pipes ]

2-10-3 Restrictions on Refrigerant Pipe and Water Pipe Size

(1) Refrigerant pipe between outdoor unit and Hydro unit (Part A)
1) Hydro units connectable to outdoor units

Standard models High-efficient models
Hydro unit Hydro unit
Unit model Model name Unit model Model name 0
c
PUHY-M200 PUHY-EM200 .g
O
*1 CMH-WM250V-A *1 CMH-WM250V-A s
PUHY-M250 PUHY-EM250 0
*D *D (0]
ad
*3 *3 N
Outdoor | PUHY-M300 Outdoor | PUHY-EM300
unit *4 CMH-WM350V-A unit *4 CMH-WM350V-A
side side
PUHY-M350 PUHY-EM350
PUHY-M400 | *5 PUHY-EM400 | *5
PUHY-M450 CMH-WM500V-A PUHY-EM450 CMH-WM500V-A
PUHY-M500 PUHY-EM500

2) Connecting pipe diameter of outdoor unit

Standard models High-efficient models
Unit model Liquid Gas Unit model Liquid Gas
PUHY-M200 29.52 (23/8) PUHY-EM200 | 29.52 (23/8)
*1 | 29.52 (23/8) *1 | 99.52 (23/8) &272/.82)
PUHY-M250 222.2 PUHY-EM250
*2 | 212.7 (21/2) (©719) *2 | 212.7 (81/2)
*3 | 29.52 (23/8) *3 | 29.52 (23/8)
Outdoor | PUHY-M300 Outdoor | PUHY-EM300
unit *4 | 912.7 (91/2) unit *4 | 912.7 (91/2)
side side
PUHY-M350 912.7 (21/2) PUHY-EM350 912.7 (21/2) 228.58
PUHY-M400 | *5 | 212.7 (21/2) 226.58 PUHY-EM400 | *5 | 212.7 (21/2) (91-1/8)
PUHY-M450 | 015.88 (a5/8) | (@11/8) PUHY-EM450 | 015.88 (95/8)
PUHY-M500 215.88 (25/8) PUHY-EM500 | 215.88 (25/8)
3) Connecting pipe diameter of hydro unit
Liquid Gas
CMH-WM250V-A 29.52 (23/8) | 822.2 (87/8)
CMH-WM350V-A 212.7 (21/2) | 825.4 (91)
CMH-WM500V-A 215.88 (25/8) | ©25.4 (91)
If the connecting pipe diameter of hydro unit differs from that of
outdoor unit, expand or reduce the pipe diameter at the inlet of
the hydro unit.
*1. When the piping length from the outdoor unit to the hydro unit is less than 90 m (295 ft)
*2. When the piping length from the outdoor unit to the hydro unit is 90 m (295 ft) or more
*3. When the piping length from the outdoor unit to the hydro unit is less than 40 m (131 ft)
*4. When the piping length from the outdoor unit to the hydro unit is 40 m (131 ft) or more
*5. When the unit is used alone
chapter 2- 27
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[2-10 Restrictions on Refrigerant Pipes ]

(2) Water pipe between Hydro unit and indoor units
1) Hydro unit's header pipe (Part A")

Hydro unit

Model name

Inlet pipe size

Outlet pipe size

Hydro unit side

CMH-WM250V-A

40A (housing joint)

40A (housing joint)

CMH-WM350V-A

40A (housing joint)

40A (housing joint)

CMH-WM500V-A

50A (housing joint)

50A (housing joint)

2) Water pipe between Hydro unit's header pipe to indoor unit (Sections a, b, ¢, d, e, f, g)

Connection size Pipe size
Indoor unit
Water inlet Water outlet Water return Water out
PEFY-W-VMA 0.D. 22.0 mm 0.D. 22.0 mm 1.D. 20 mm 1.D. 20 mm

* For other indoor units, refer to the indoor unit installation manual.
* The pipe diameter depends on the capacity of indoor units.
Refer to the indoor unit installation manual for details.

2-10-4 Hydro Unit Connection Method

(1) Size of the pipe that fits the standard Hydro unit ports

T e

I

® To outdoor unit

End connection (brazing)
© Hydro unit

© © To main piping

. ® Indoor unit
@ J T

28 - chapter 2
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

3-1 External Appearance and Refrigerant Circuit Components of
Outdoor Unit

3-1-1 External Appearance of Outdoor Unit

(1) PUHY-M200, M250, M300YNW-A1
PUHY-EM200, EM250, EM300YNW-A1

Fan guard

Fan

Front panel

Fin guard

Heat exchanger

Rear panel

THEITITITI Ry

|
‘l‘ll—l—ll—l—!l—\ 1111811000 h.u.uu.u .

3 Major Components, Their Functions and Refrigerant Circuits

TITIT

e

Internal panel Side panel

_ Internal panel
Drain pan Control box

INV BOX Front panel

Side panel Control box
MAIN BOX
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(2) PUHY-M350, M400, M450YNW-A1
PUHY-EM350, EM400, EM450YNW-A1

Fan guard

Fan

Fin guard

Heat exchanger

Rear panel
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Side panel

Internal panel Internal panel

Control box

Drain pan Front panel

Side panel Front panel
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(3) PUHY-M500YNW-A1
PUHY-EM500YNW-A1

Fan guard

Fan

Fin guard

~ ~  Side panel
/ 1

Il
.
i

Heat exchanger

fh Rear panel

| | 3

i O e O O

|
1

Am

N1 eeeees— T

3 Major Components, Their Functions and Refrigerant Circuits

Side panel

Control box

Internal panel
Internal panel Front panel
Drain pan

Side panel
Front panel
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

3-1-2 Outdoor Unit Refrigerant Circuits

(1) PUHY-M200, M250, M300YNW-A1

| Check valve (CV1)

4| _— Solenoid valve (SV1a)

|_— Linear expansion valve (LEV1)
|__— Gas-liquid separator

Low-pressure sensor
(63LS) »

Subcool coil

Accumulator

High-pressure sensor Oil separator// /

(63HS1)

High-pressure
check joint (CJ1)

High-pressure switch
(63H1)

Four-way valve
(21544a)

Four-way valve
(2154b) \ !

Linear expansion

valve (LEV9) =1 . |
Linear expansion l\‘ |' .

Low-pressure
check joint (CJ2)

41 [
= -- = h . >
|

valve (LEV2a) ™

-

Linear expansion —
valve (LEV2b)

Liquid-side valve Linear Solenoid Solenoid

(BV2)  Gas-side valve Solenoid valve expansion valve valve
(BV1) (SV9) valve (LEV4)  (SV10) (SVv2)

Compressor cover

4 - chapter 3 BS 03_E



[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(2) PUHY-EM200, EM250, EM300YNW-A1

L_— Check valve (CV1)

__— Check valve (CV3)

—— Solenoid valve (SV1a)

T~ Linear expansion valve (LEV1)

Low-pressure sensor
(63LS)

Subcool coil Gas-liquid
separator

High-pressure sensor <
(63HS1)
High-pressure switch \ 7
(63H1)
!
RN\
Four-way valve ‘
(21S4a) \
¥

Four-way valve :
(2154b) i .
Linear expansion 51
valve (LEVQ)\ :

Accumulator

High-pressure
check joint (CJ1)

f

Low-pressure
check joint (CJ2)

i R _ ///— Compressor
Linear expansion ' sl

3 Major Components, Their Functions and Refrigerant Circuits

-

valve (LEV2b) \B

Linear expansion
valve (LEV2a)

Solenoid valve
(SV14)

Solenoid valve
(SV15)

Compressor cover

Solenoid valve (SV2)

o Solenoid valve Solenoid valve
Liquid-side valve  Gas-side valve (SV9) Linear expansion (Sv10)

(BV2) (BV1) valve (LEVA4)
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(3) PUHY-M350, M400, M450YNW-A1

|- Check valve (CV1)

™~ Linear expansion valve (LEV1)

— Gas-liquid separator

Subcool coil Low-pressure sensor (63LS)

High-pressure sensor

(63HS1) High-pressure

) check joint (CJ1)
High-pressure

switch (63H1) |
L4 Accumulator

Four-way valve
(21544a)

Four-way valve
(21S4b)

Linear expansion
valve (LEV9)

Low-pressure

Linear expansion check joint (CJ2)

valve (LEV2b)

Compressor

Linear expansion
valve (LEV2a)

Compressor cover

Solenoid valve
(SV2)

o Solenoid valve
Liquid-side valve _ (SV9) _ Linear expansion Solenoid valve
(BV2) Gas-side valve Solenoid valve valve (LEV4) (SVia)
(BV1) (SV10)
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(4) PUHY-EM350, EM400, EM450YNW-A1

| _— Check valve (CV1)

| _—— Check valve (CV3)

| Linear expansion valve (LEV1)

| Gas-liquid separator

Subcool coil Low-pressure sensor (63LS)

Oil separator

High-pressure check
joint (CJ1)

High-pressure sensor

(63HS1)
High-pressure

switch (63H1)
Four-way valve
(2154a)
Four-way valve {
(21s4b) \
3 _
.- \

|
Linear expansion [

valve (LEV9) '- 1‘ |

Linear = & Bip

L L L F Compressor
expansion §Ls . pi IR 4 ,
valve (LEV2b) §\ " S ey )
/) " Iy X |

Accumulator

Low-pressure
check joint (CJ2)

3 Major Components, Their Functions and Refrigerant Circuits

Linear expansion l
valve (LEV2a)

P y

Solenoid
valve (SV15)
Compressor cover

Solenoid valve (SV1a)

Solenoid valve
(Ssv2)

Liquid-side valve Solenoid valve
(BV2)  Gas-sidevalve  (SV9)  Solenoid valve

(BV1) (SV10) Linear expansion valve (LEV4)
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(5) PUHY-(E)M500YNW-A1

High-pressure sensor (63HS1)

Linear expansion Four-way valve High-pressure switch (63H1)

valve (LEV4) (21S4c)
Four-way valve (21S4b)

Check valve (CV1) Four-way valve High-pressure check joint (CJ1)

(21s4a) . .
Linear expansion

Compressor
valve (LEV1)

Accumulator

Linear expansion
valve (LEV2c)

Linear expansion
valve (LEV2a)

Linear expansion
valve (LEV2b)

valve (LEV9)

Solenoid
valve (SV11)

Y™ Solenoid
valve (SV10)

/
Check

B
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Solenoid valve Compressor cover valve | Solenoid
(SVia) Gas-side valve (Cv2) valve
(BV1) (SV9)
Oil separator Liquid-side valve Low-pressure sensor
(BV2) (63LS)
Solenoid Low-pressure check
valve joint (CJ2)
(Sv2)

Subcool coil

I

Gas-liquid separator
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[3-2 Outdoor Unit Refrigerant Circuit Diagrams ]

3-2

Outdoor Unit Refrigerant Circuit Diagrams

(1) PUHY-M200-M450YNW-A1
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[3-2 Outdoor Unit Refrigerant Circuit Diagrams ]
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[3-2 Outdoor Unit Refrigerant Circuit Diagrams ]
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[3-2 Outdoor Unit Refrigerant Circuit Diagrams ]
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[3-3 Functions of the Major Components of Outdoor Unit ]

3-3

Functions of the Major Components of Outdoor Unit

Part

Symbols

hame (functions) Notes Usage Specifications Check method
Com- MC1 Adjusts the amount of circulating (E)M200 - (E)M350 models
pressor | (Compl) refrigerant by adjusting the operat- | Low-pressure shell scroll
ing frequency based on the oper- | compressor
ating pressure data wirewound resistance
20°C [68°F]: 0.192 Q
(E)M400 - (E)M500 models
Low-pressure shell scroll
compressor
wirewound resistance
20°C [68°F]: 0.219 Q
High 63HS1 1) Detects high pressure Pressure
pres- 2) Regulates frequency and pro- 0~4.15 MPa [601psi]
) ) Vout 0.5~3.5V
sure vides high-pressure protec- 0.071V/0.098 MPa [14psi]
sensor ti Con- Pressure [MPa]
1on ector =138 x Vout [V]-0.69
Pressure [psi]
=(1.38 x Vout [V] - 0.69) x 145
GND (Black)
Vout (White)
Vce (DC5V) (Red)
Low 63LS 1) Detects low pressure oreseure
pres- 2) Provides low-pressure pro- 0-1.7 MPa 247psi
. 'out 0.5~3.
sure tection y 0.173V/0.098 MPa [14psi]
sensor 3) Defrost control during heating | - Cor- Sosmm ot 0253
. nector ressure [psi
operatlon :p(oe.see xev[(it %vl -0.283) x 145
GND (Black)
Vout (White)
Vce (DC5V) (Red)
Pres- 63H1 1) Detects high pressure 4.15MPa [601psi] OFF setting
sure 2) Provides high-pressure pro-
switch tection
BS_03_E
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[3-3 Functions of the Major Components of Outdoor Unit ]

Part Symbols e
hame (functions) Notes Usage Specifications Check method
Thermis- | TH4 1) Detects discharge air temper- Degrees Celsius Resistance check
tor (Discharge ature Ri0 = 7.465kQ
temperature) 2) Provides high_pressure pro_ R2s/120 = 4057
tection Re= 1 1
0°C[32°F]: 698 kQ
10°C[50°F]: 413 kQ
20°C[68°F]: 250 kQ
30°C[86°F]: 160 kQ
40°C[104°F]: 104 kQ
50°C[122°F]: 70 kQ
60°C[140°F]: 48 kQ
70°C[158°F]: 34 kQ
80°C[176°F]: 24 kQ
90°C[194°F]: 17.5 kQ
100°C[212°F]: 13.0 kQ
110°C[230°F]: 9.8 kQ
TH2 LEV 1 is controlled based on the Degrees Celsius Resistance check
(Pipe TH2, TH3, and TH6 values. Ro = 15kQ
temperature) Ro/so = 3460 L L
TH3 1) Controls frequency Ri=15exp(3460 (57377 ~ 773!
(Pipe 2) LEVL1is controlled based on
temperature) the subcool at heat exchange R -
outlet that is obtained based 100%F520f|:]j.1957k80
on the HPS data and TH3 val- 20°C[68°F]: 6.4 kQ
ue. 25°C[77°F]: 5.3 kQ
TH7 1) Detects outdoor air tempera- igog[ig 45}: 433 1k(k)Q
(Outdoor ture [ I: 3.
temperature) 2) Controls fan operation
TH5 LEV2 are controlled based on the
(Pipe 63LS and TH5 values.
temperature)
TH6 Controls LEV1 based on TH2,
(Pipe TH3, and TH6 data.
temperature)
TH15 Detects compressor shell bottom
(Compres- temperature
sor shell bot-
tom
temperature)
THHS Inverter overheating protection Degrees Celsius
Inverter R 170
- 0 =
heat sink R2s/120 = 4016
temperature Ri= 17expl4016 (ﬁ _ 3_;3);
0°C[32°F]: 161 kQ
10°C[50°F]: 97 kQ
20°C[68°F]: 60 kQ
25°C[77°F]: 48 kQ
30°C[86°F]: 39 kQ
40°C[104°F]: 25 kQ
THL DCL DCL overheat protection Degrees Celsius
temperature Rio = 3.3kQ
Booo =3970

1
Re=3.3exp{3970 (5737 ~ 373)

0°C[32°F]: 162.2 kQ
10°C[50°F]: 98.3 kQ
25°C[77°F]: 49.1 kQ
50°C[122°F]: 17.6 kQ
100°C[212°F]: 3.3 kQ

14 - chapter 3
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[3-3 Functions of the Major Components of Outdoor Unit ]

nF;?r:te (;m]t?oori) Notes Usage Specifications Check method
Sole- SVia 1) High/low pressure bypass at | AC220-240V Continuity check
noid Discharge- start-up and stopping, and Open while being powered/ with a tester
valve suction Capacity control during low- closed while not being pow-
bypass load operation ered
2) High-pressure-rise preven-
tion
Sv2 Makes excessive refrigerantin the | Open while being powered/
accumulator evaporate closed while not being pow-
ered
SV9 High-pressure-rise prevention Open while being powered/
closed while not being pow-
ered
SV10 Continuous heating cycle mode Open while being powered/
closed while not being pow-
ered
Svii Continuous heating cycle mode Open while being powered/
closed while not being pow-
ered
SV14, 15 EM200- | Controls outdoor unit heat ex- (1) Normal direction flow
EM450 changer capacity Open while being powered/
models closed while not being pow-
only ered
(2) Reverse direction flow
Closed while being powered/
open while not being powered
Linear LEV1 Adjusts the amount of bypass flow | DC12V Refer to the follow-
expan- (SC control) from the liquid pipe on the outdoor | Opening of a valve driven by a | ing page(s). [8-8
sion unit during cooling stepping motor 0-480 pulses | Troubleshooting
valve - - LEV, FCV Prob-
LEV9 Adjusts the flow of refrigerant by- lems]
(Refrigerant passed from the pipe for cooling
flow adjust- the control board when the control
ment) board temperature rises
LEV4 Injection amount control DC12v Continuity Test with
Opening of stepping motor a Tester.
driving valve 0-480 pulses Continuity between
(direct driven type) white and orange.
- - - Continuity between
LEV2_a AdJu_sts refrigerant flow during DC12_V _ yellow, red, and
(Refrigerant heating Opening of avalve drivenby a | pjye.
flow adjust- Cut off the refrigerant flow during | stepping motor 2100 pulses
ment) continuous heating cycle (Max. 3000 pulses) White} @
Orange
LEV2b
(Refrigerant Yellow red Blue
flow adjust-
ment)
LEV2c (E)M500
(Refrigerant | model
flow adjust- | only
ment)
4-way 21S4a Changeover between heating and | AC220-240V Continuity check
valve cooling Dead: cooling cycle with a tester
Live: heating cycle
21S4b 1) Changeoverbetweenheating | AC220-240V
and cooling Dead: cooling cycle
2184c gggjgo 2) Controls outdoor unit heat ex- | Outdoor unit heat exchanger
only changer capacity Egpz-.xcny at 100%
ive: heating cycle
Outdoor unit heat exchanger
capacity at 25%, 50%
or heating cycle
BS_03_E chapter 3 - 15
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[3-3 Functions of the Major Components of Outdoor Unit ]

Part Symbols -
hame (functions) Notes Usage Specifications Check method
Fan FAN motor FAN mo- | Regulates the heat exchanger ca- | AC380-400V, 920W
motor 1,2 tor 2is pacity by adjusting the operating | *The (E)M200-300/500 mod-
only on frequency and operating the pro- | els and (E)M350-450 models
the peller fan based on the operating | are equipped with different
(E)M350- | pressure. types of fan motors.
(E)M500
models.
16 - chapter 3 BS 03_E



[3-4 Functions of the Major Components of Indoor Unit ]

3-4

Functions of the Major Components of Indoor Unit

Part Symbol T
Name (functions) Notes Usage Specification Check method
Flow con- | FCV Controls the rate of water flow | DC12V Refer to the section [8-
trol valve to the indoor unit. Opening of stepping motor 8-4 General Overview
driving valve 85-(770) pulses | on FCV Operation (In-
door unit)].
Thermis- | TH1 Indoor unit control (Thermo) Resistance check
tor (Suction air tem- Ro=15kQ
perature) Ro/80=3460
. Rt= 11
TH2 . 1) Indpor unit control (Hot 15exp{3460( 57311 573)}
(Inlet pipe tem- adjust) o o
perature) 0°C [32 F]].S kQ
10°C [50°F]: 9.7 kQ
TH3 Indoor unit control (Error de- 20°C [68°F]: 6.4 kQ
(Outlet pipe tem- tection) 25°C [77°F]: 5.3 kQ
perature) 30°C [86°F]: 4.3 kQ
40°C [104°F]: 3.1 kQ
TH4 Indoor unit control (Thermo) [ |
(Outdoor air
temperature)
Temperature Indoor unit control (Thermo)
sensor (Indoor
air temperature)
Pressure | PS1 1) Detects inner water pres- Pressure
sensor sure \0/~1.[00th2 [51\;15psi]
H 'out 0.5~4.
(inner wa- 2) Check flow rate 0.392V/0.098 MPa [14psi]
ter) Con- Pressure [MPa]
nector ;0.25 X VoFt [\_;] -0.125
ressure |psi
=(0.25x VOEI [V] - 0.125) x 145
GND (Black)
Vout (White)
Vcce (DC5V) (Red)
Pressure | PS2 1) Detects outlet water pres- Pressure
sensor sure \0/~1i00l\ng [51\;15psi]
'out 0.5~4.
(outlet 2) Check flow rate 0.392V/0.098 MPa [14psi]
Water) Con- Pressure [MPa]
nector =0.25 x Vout [V] -0.125
Pressure [psi]
=(0.25 x Vout [V] - 0.125) x 145
GND (Black)
Vout (White)
Vcce (DC5V) (Red)
Component Symbol
g%?mi;fg‘:perat“re TH21 | Resistance 0°C/15k Q, 10°C/9.6k Q, 20°C/6.3k Q, 25°C/5.4k Q, 30°C/4.3k Q, 40°C/3.0k Q
:’g’gﬁs'?('ﬁt Pipe TH22 | Resistance 0°C/15k Q, 10°C/9.6k Q, 20°C/6.3k Q, 25°C/5.4k Q, 30°C/4.3k Q, 40°C/3.0k Q
ng};ﬂgﬂ?et pipe TH23 | Resistance 0°C/15k Q, 10°C/9.6k Q, 20°C/6.3k Q, 25°C/5.4k Q, 30°C/4.3k Q, 40°C/3.0k Q
BS_03_E chapter 3 - 17
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[3-5 External Appearance and Refrigerant Circuit Components of Hydro Unit ]

3-5 External Appearance and Refrigerant Circuit Components of
Hydro Unit

1. Front

Refrigerant pipe (Liquid)

Refrigerant pipe (Gas)

2. Rear

To indoor units
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Water inlet \

From indoor units

Exp. vessel
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[3-5 External Appearance and Refrigerant Circuit Components of Hydro Unit ]

3. Rear right side

/ Control box

Prf

Heat exchanger \
PRV

PWS

Water pump & PWD

BS_03_E
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[3-6 Hydro Unit Refrigerant Circuit Diagrams ]

Hydro Unit Refrigerant Circuit Diagrams

3-6

\ NN
Buidid :_m_\,_v BAJeA JIaial [enuen
U
|assan :o_m:maxm_vv TdM
| dwnd Jarepn Juesabujey
..... ©---)) @ -
(A1ossadoe)
Jsurens @ @ SEHL
SMd amd
J19bueyoxa
JesH
Ndd
anfeA uonoayoud
ainssalid Jarepn
) T
[__J
%_l ZEHL Juesabujey

J9rep\

1918\

AT Jautens

TTHL

()
X ©
TAS
QAN pIouUs|0S

J19bueyoxa
lesH
TAD
ud BA[eA Y08UD MN
ﬂ Jaurens

®

P &/
ETHL

walsAs Jarem jun oIpAH

S1IN2J1D 1ueIabiIyay pue suonound J1ayl ‘sjuauodwo) Joleiy €

wialsAs juelablyal nun oIpAH

BS_03_E

20 - chapter 3



[3-7 Functions of the Major Components of Hydro Unit ]

3-7

Functions of the Major Components of Hydro Unit

BS_03_E

Part name | Symbols Notes Usage Specifications Check method
Solenoid | SV1 Refriger- | Openswhen the heat exchanger | AC220-240V Continuity check
valve ant side | is notin operation (during freeze | Open when energized/ with a tester
protection, bypass defrost) closed when defrost
LEV LEV1 Refriger- | Supplies refrigerant to Heat ex- | DC12V Continuity check
ant side | change Opening of a valve driven by | with a tester
a stepping motor Continuity be-
0~3000 pulses tween white, red,
and orange.
Continuity be-
tween yellow,
brown, and blue.
White
Redg @
Orange |
Yellow Brown Blue
Thermistor | TH11,13 Refriger- | Compressor frequency control , Resistance
ant side Degree Celsius check
R120 = 7.465kQ
TH32,35 Water Water pump discharge/suction Eiléo 4:622?(7 Laos7 1y
side water temperature ' P 273+t 393
0°C[32°F]: 15kohm
10°C[50°F]: 9.7kohm
20°C[68°F]: 6.4kohm
25°C[77°F]: 5.3kohm
30°C[86°F]: 4.3kohm
40°C[104°F]: 3.1kohm
Pressure | Prf Refriger- | 1) Detects refrigerant pressure Pressure
sensor ant side | 2) LEV control 0~4.15 MPa [601psi]
Vout 0.5~3.5V
0.071V/0.098 MPa [14psi]
Con- Pressure [MPa]
nector =1.38 x Vout [V]-0.69
Pressure [psi]
=(1.38 x Vout [V] - 0.69) x 145
GND (Black)
Vout (White)
Vcc (DC5V) (Red)
PWD Water 1) Detects water discharge pres- Pressure
side sure 0~1.0 MPa [145psi]
2) Water control 0 39210.038 MPa. [14psi]
- Con- Pressure [MPa]
PWS Water 1) Detects water suction pres- nector ;?.:s‘isz r\/eoins[}?-&l%
side sure =(0.25x Vout [V]-0.125) x 145
2) Water control 1 GND (Black)
2_\/out (White)
3 Vee (DC5V) (Red)
Pump WP1 Water Temperature difference control | 200V (3 phase)
side Controls the water flow to each | Frequency: 30-60Hz
indoor unit
Water PRV Water Trips when the internal pressure | Operating pressure:
pressure side in the water circuit rises 800kPa
protection
valve

chapter 3 - 21
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[3-7 Functions of the Major Components of Hydro Unit ]
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[4-1 Outdoor Unit Circuit Board Arrangement ]

4-1  Outdoor Unit Circuit Board Arrangement

4-1-1 Outdoor Unit Control Box

<HIGH VOLTAGE WARNING>

+ Control box houses high-voltage parts.

« When opening or closing the front panel of the control box, do not let it come into contact with any of
the internal components.

+ Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes,
and confirm that the voltage of the capacitor in the main circuit has dropped to 20 VDC or less.

(1) PUHY-(E)M200, (E)M250, (E)M300YNW-A1

INV BOX

MAIN BOX \

Note |

1)
2)

3)
4)

5)
6)
7

8)

Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

Faston terminals have a locking function. Make sure the cable heads are securely locked in place. Press the tab on the ter-
minals to remove them.

Control box houses high temperature parts. Be well careful even after turning off the power source.

Perform the service after disconnecting the relay connector in the INV box (RYFAN1). Before plugging in or unplug-
ging connectors, check that the outdoor unit fan is not rotating and that the voltage across Pin 1 (+) and Pin 5 (-) of
connector RYPN in the INV box is 20 VDC or less. The capacitor may collect a charge and cause an electric shock
when the outdoor unit fan rotates in windy conditions. Refer to the wiring nameplate for details.

To connect wiring to TB7 in the MAIN BOX, check that the voltage is 20 VDC or below.

After servicing, reconnect the relay connector (RYFAN1) in the INV box as it was.

When opening or closing the front panel of the control box, do not touch any of the internal components. Before inspecting
inside the control box, turn off the power to the unit, leave it turned off for at least 10 minutes, and check that the voltage across
Pin 1 (+) and Pin 5 (-) of connector RYPN in the INV box is 20 VDC or less. It takes about 10 minutes to discharge electricity
after the power supply is turned off.

When the power is on, the compressor is energized even while it is stopped. Before turning on the power, disconnect all power
supply wires from the compressor terminal block, and measure the insulation resistance of the compressor. Check the com-
pressor for a ground fault. If the insulation resistance is 1.0 MQ or below, connect all power supply wires to the compressor
and turn on the power to the outdoor unit. It is energized to evaporate the liquid refrigerant that has accumulated in the com-
pressor.

BS_04_E chapter 4 - 1
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[4-1 Outdoor Unit Circuit Board Arrangement ]

MAIN BOX

Control board

PS board \

Connector

RYPS1 (white 3pin)
RYPS2 (white 5pin)
RY63H (white 2pin)

Note I

1) Leave the grounding connected during maintenance.

2 - chapter 4
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[4-1 Outdoor Unit Circuit Board Arrangement ]

INV BOX

Fan board

Noise filter

Power-supply terminal block
INV board

1]

/ RYFAN1

(
. . . _ ' PYPN (1 pin +, 5 pin -)

*The figure at left shows the unit seen from

the left after the front panel and the left side
panel were removed. g
R s
o
8
a]
o
=
=
In-rush current =
resistor (R1, R5) s ]
Note 2) S
\ 2
c
g
Note 3) o)
Q
£
o
O
J ©
2
b=
Notel 8
1) Refrigerant pipes are connected to the back of the INV box. Do not forcibly pull out the INV box. Doing so may result in defor- 7
mation of the pipe. <

2) A Faston terminal on the inrush current resistor has a locking function. Check that the terminal is securely locked in place.
Press the tab in the middle of the terminal to remove it.
3) Leave the grounding connected during maintenance.

BS 04_E chapter 4 - 3



[4-1 Outdoor Unit Circuit Board Arrangement ]

(2) PUHY-(E)M350, (E)M400, (E)M450YNW-A1

Fan board (right) Noise filter

Fan board (left)

Control board

Power-supply terminal block

Capacitor board ®/ : ¥ iy ' /

\ Connector RYPN

INV board (1 pin +, 5 pin -)

Transmission cable terminal
block (TB3, TB7)

DC reactor (DCL) Cooling fan

~ O Connector RY24VA (black)
RY24VB (white), RY63H (2pin)

*The figure above shows the unit seen from the left after
the front panel and the left side panel were removed.

Filter board ————

™ PS board

In-rush current resistor (R1, R5) —
Note 3)

2]
S
@
S
(o))
g
(@]
(o))
c
=
T
c
@®©
2]
-~
[
Q
c
o
Q
S
O
]
IS
(]
=
4
(8]
Q2
L
<

back side

Note l

1) Refrigerant pipes are connected to the back of the control box. Do not forcibly pull out the control box. Doing so may result in
deformation of the pipe.

2) Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

3) A Faston terminal on the inrush current resistor has a locking function. Check that the terminal is securely locked in place.
Press the tab in the middle of the terminal to remove it.

4) Control box houses high temperature parts. Be well careful even after turning off the power source.

5) Perform the service after disconnecting the relay connector in the INV box (RYFAN1 and RYFAN2). Before plugging
in or unplugging connectors, check that the outdoor unit fan is not rotating and that the voltage across Pin 1 (+) and
Pin 5 (-) of connector RYPN in the INV box is 20 VDC or less. The capacitor may collect a charge and cause an electric
shock when the outdoor unit fan rotates in windy conditions. Refer to the wiring nameplate for details.

6) To connect wiring to TB7, check that the voltage is 20 VDC or below.

7) After servicing, reconnect the relay connector (RYFAN1 and RYFAN2) in the INV box as it was.

8) When opening or closing the front panel of the control box, do not touch any of the internal components. Before inspecting
inside the control box, turn off the power to the unit, leave it turned off for at least 10 minutes, and check that the voltage across
Pin 1 (+) and Pin 5 (-) of connector RYPN in the INV box is 20 VDC or less. It takes about 10 minutes to discharge electricity
after the power supply is turned off.

9) When the power is on, the compressor is energized even while it is stopped. Before turning on the power, disconnect all power
supply wires from the compressor terminal block, and measure the insulation resistance of the compressor. Check the com-
pressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires to the compressor
and turn on the power to the outdoor unit. It is energized to evaporate the liquid refrigerant that has accumulated in the com-
pressor.
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[4-1 Outdoor Unit Circuit Board Arrangement ]

(3) PUHY-(E)M500YNW-A1

Fan board (right) Noise filter

Fan board (left) *The figure at left shows the unit seen from the left after

the front panel and the left side panel were removed.

Control board

Power-supply terminal block

INV board ]

I : Transmission cable terminal
DC reactor (DCL) p N block (TB3, TB7)

Connector RY24VA (black)
RY24VB (white), RY63H (2pin)

Filter board ——_|

PS board

In-rush current resistor (R1, R5) <—__ |
Note 3) \

back side

Note |

1
2)
3)

4)
5)

6)
7
8)

9)

Refrigerant pipes are connected to the back of the control box. Do not forcibly pull out the control box. Doing so may result in
deformation of the pipe.

Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

A Faston terminal on the inrush current resistor has a locking function. Check that the terminal is securely locked in place.
Press the tab in the middle of the terminal to remove it.

Control box houses high temperature parts. Be well careful even after turning off the power source.

Perform the service after disconnecting the relay connector in the INV box (RYFAN1 and RYFANZ2). Before plugging
in or unplugging connectors, check that the outdoor unit fan is not rotating and that the voltage across Pin 1 (+) and
Pin 5 (-) of connector RYPN in the INV box is 20 VDC or less. The capacitor may collect a charge and cause an electric
shock when the outdoor unit fan rotates in windy conditions. Refer to the wiring nameplate for details.

To connect wiring to TB7, check that the voltage is 20 VDC or below.

After servicing, reconnect the relay connector (RYFAN1 and RYFANZ2) in the INV box as it was.

When opening or closing the front panel of the control box, do not touch any of the internal components. Before inspecting
inside the control box, turn off the power to the unit, leave it turned off for at least 10 minutes, and check that the voltage across
Pin 1 (+) and Pin 5 (-) of connector RYPN in the INV box is 20 VDC or less. It takes about 10 minutes to discharge electricity
after the power supply is turned off.

When the power is on, the compressor is energized even while it is stopped. Before turning on the power, disconnect all power
supply wires from the compressor terminal block, and measure the insulation resistance of the compressor. Check the com-
pressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires to the compressor
and turn on the power to the outdoor unit. It is energized to evaporate the liquid refrigerant that has accumulated in the com-
pressor.
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[4-2 Outdoor Unit Circuit Board Components ]

4-2

Outdoor Unit Circuit Board Components

4-2-1 Control Board

CN603 ENPS
(D Cooling fan control signal output () GND
@ Inverter reset signal output

Abbreviated name

of connector color CN600

@9 VDC input CN601

Examples @GND Portable CN604 .
®12VDCinput  charger, @ Pressure switch

@5 VDC output CN4/4A/4B/4C
@ Power-supply (D Serial communication
signal output

signal output
@ GND
(3 Serial communication

CN110

BU: BLUE @GND error signal input signal input (D Open-phase detection signal input
BK: BLACK ®GND \ @ GND @GND .
GN: GREEN Je% — @12 VDC output
YE: YELLOW O E‘;I @ Compressor ON/OFF
WH: WHITE = signal output
: . :
RD: RED ® Error signal output

SWP3
_ _ Push switch

Example: (BU) above (Function setting)

CN601 indicates that
the connector is blue.

(BU)

(B

o o) s

B
chBoz

e

£
©
Lo
(@]
8
&) - LEV
o /j Drive signal output
c _TE
= CN991 il . — LED301
'g Battery box Maintenance LED
ol a
4
g 1
(5 a
a SW4-6 ° I Swu1,2
GC) Dip switch R Address
c
O o
Q )
£ Actuator drive output
e} O
] !e’i‘
— '.ez
= _ fp |
3} T =
5 CNUSB — 2 8. % [ swio1
5 USB memory o ] Dip switch
o connector I
w
<

1B
zon

, g

Sensor input

Crisezer: sereim @

CNRYA ‘ spsteeensny b1
i—— . .

72C drive signal —!

w2 o

CNAC —|
OL1
@N

FOO1 — |
AC250V
3.15AT
[T CNFG
Ground
| ! >
i / Indoor-outdoor Transgussmn I'Te TB7
Sensorinput E:DNPW CN41 transmission ground termina Centralized control transmission
30 VDC output ) "
I\Z%)or outdoor @GND P Centralized control \ Ccheck pin terminal block
i TB3
transmission (330 VDC output ~ System power CN40 o
check pin @ GND supply OFF Centralized control system Indoor-outdoor transmission

power supply ON terminal block

*For information about the display of SW4 function settings, refer to the following page(s). [5-1-1 Outdoor Unit Switch Func-
tions and Factory Settings]
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-2

Power-supply board (PS Board)

(1) PUHY-(E)M200, (E)M250, (E)M300YNW-A1

CNFAN2
FAN2INV power-supply
output

@17 VDC output

@N

CNFAN1
FANLINV power-supply —
output

(17 VDC output
@N

CN303 — |
63H pressure switch
input/output

CNINV
COMPINN
power-supply output
()17 vDC output

®@N

CN304 — |
63H error detection
output

(3.3 VDC output

@ GND

BS_04_E

CN100

L2-N Voltage input
L2

®N

Ground

Ground

201 1
SEE [ H
ctos [a1 [0 H
wio [ mos = aio
=4

=H
8
—
-+
Looa
3
g
™

enwn@m FoR
al_am-mc sHoeK|

B g
502 T |8
=

= |[¢h
J801 T8

RIS

E?%EE m

= g O
& 5
=

e @
s

woT
KESBJ 1846

s =
Raaa m )

O 8171

R02

D162

5

PSO2-BOARD

RE02

oEaz

Joints

MADE IN JAPAN

&l

=)
LE,

#

ENINT (RN

g

Ground
CNDC

MAIN power-supply
output

@9 VDC output ®GND
@GND (®13 VDC output

[mm cpf1 e
CN101

(D Cooling fan ON/OFF signal input

@ Inverter reset signal input

(@ Locked cooling fan sensor output (+)
(@ Locked cooling fan sensor output (-)

CNINT

OGND

@5 VDC input

@ Indoor unit system power-supply
ON/OFF signal input

P ™~ Ground

CN202

(D-® Indoor-outdoor
transmission
signal input/output

®-@ Centralized
control system
power-supply
output
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[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-(E)M350, (E)M400, (E)M450, (E)M500YNW-A1

CN100 CN6
L2-N Voltage input Zero-cross output
L2

ON Ground

Ground cne Jf c1as
E— ﬁ @ 2 Loet
D) (== Al R e o es L]

cniee g F

_— Ground

Rm
1
[ Ra17,

co1 [ R21M

o307

BEEEE

PSB1—-BOARD

s |le 9
3 %o (oo, o
82 &
5 >& R & H .
I
CAUT\ON FOR
ELECTR\C SHOCK m‘

co53 Co54.
1005

CNFG5 — |

Ground - . me
[HR = slalg
HEH] -
320k i T %
252 R213
EDE -

To1

o]

ro2r Doz
TR30z o Rmm ll FRes2

R303 &

0 e 55
e Sooy 1| 0B ﬁ B
o = SANANNNNNNNNNNNNNY
E N30 g H %1 (—W gmmms R313 ﬁ I =)
2 I w0
o Booster COMP gate ks PASLINNNNNNNNSNS
c voltage output m@ Raat =
= %E g -
Fos 3 -
; 3"l o
oEE @ o521 R
© clo Raas
c =) oses
] —
“Q G d
c round—___ ﬂ NMAGCICRREE E P |
(] ¢ 6 onam
c b e e
S o g m w T8 8 | cNDC
o R“‘E‘ Dm MAIN power-supply
e oH2 oo & output
@] e m @ m O m - (9 VDC output
O 6 S5 o) S e O i @GND
—_ = S 6 265 @ GND
S s Rist (®13 VDC output
— Ty
Q FHce  [Eace B
@
w o Ik S5 B J
“ Dw I ]
Faest y
Lot ;
“ y [
e, LED1L
L %‘g Indoor unit system
:m :z power supply
R421 v & EV
458 <453
o1
CN303 —— | > T P
_63H pressure switch ETlrece [ Wrasz |_—— CN24Vv
input/output 1 Eﬁlwzﬂ B Blress @ Wress Cooling fan power
(BU) SETRaz3 5 cwn supply
- iiad) 24 V output
o i 8 it oo
63H error detection ica21 ®L‘ ocked coo_llng
output 7 % ; an sensor input
(3.3 VDC output R '
@ GND 6 s sl
fooce] < Yoo coEmRaRaRoss o
CN202
o / @ BNE 0w B ¢ @) B tor s
(8V) (RD) transmission
\ signal input/output
®-@ Centralized
CNINV CNFAN2 CNFAN1 CN101 control system
COMPINV FAN2INV power-supply  FAN1INV power-supply (D Cooling fan ON/OFF signal input CNINT power-supply
power-supply output  output output @ Inverter reset signal input @OGND output
(D17 VDC output (D17 VDC output @17 VDC output (3@ Locked cooling fan sensor output (+) @5 VDC input
@N @N @N (@ Locked cooling fan sensor output (-) @ Indoor unit system power-supply

ON/OFF signal input
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-3 Inverter Board (INV Board)

(1) PUHY-(E)M200, (E)M250, (E)M300YNW-A1

= B

J100

@

€700,C701, — | giid

C705, C706
Smoothing capacitor O O
CN-P, CN-N s . SC-L2
Connects to connector H O 4 Input (L2)
RYPN

O O

s02[] [ll]

E asgimi |~ SC-P1

NNVND ¢

SC-L3 —

Input (L3)

DCL terminal

CNRY
@12 VvDC
@GND
(Power-supply board)

: MW = H
] S0 ‘ K
s w °m° —eu

e i |y H\uuum\“\\mnum\H\IH Input (L1)

LED1
Lit: Inverter operation
Blinking: Inverter error

IGBT (rear) /

SC-U Lit: Microcomputer is
Inverter output (U) energized.

Unlit: Microcomputer
is not energized.

(O¥)X=SND  ®

°\
i
w

[~ CT003

4 Electrical Components and Wiring Diagrams

DCCT for overcurrent
detection
\mmwmww\
i
i W
Inverter output (V)
CN2
/ Serial communication
SC-W signal
Inverter output (W) MADE IN JAPAN @ Joints <(%glgnal input
2 GND

(MAIN circuit board)

. B .
O NF KE7TEBSITC03 INVEBY-BOARD / teor “llll 8
(® Signal output

CNCT2 CN1oV ®GND
\?vﬁr? T:;ESQ?FQCCT % (138N\[/)DC (MAIN circuit board)

Note |

1) When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that
the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less. It takes about 10 minutes to discharge
electricity after the power supply is turned off.

2) A Faston terminal on the inrush current resistor has a locking function. Make sure the cable heads are securely locked in
place. Press the tab on the terminals to remove them.

3) Control box houses high temperature parts. Be well careful even after turning off the power source.

4) Perform the service after disconnecting the relay connector (RYFAN1). Before plugging in or unplugging connectors,
check that the outdoor unit fan is not rotating and that the voltage across pins 1 and 5 of connector RYPN is 20 VDC
or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit fan rotates in windy
conditions. Refer to the wiring nameplate for details.

5) After servicing, reconnect the relay connector (RYFANL1) of the fan as it was.

6) When the power is turned on, the compressor is energized even while it is not operating. Before turning on the power, discon-
nect all power supply wires from the compressor terminal block, and measure the insulation resistance of the compressor.
Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires to the
compressor and turn on the power to the outdoor unit. The liquid refrigerant in the compressor will evaporate by energizing
the compressor.
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[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-(E)M350, (E)M400, (E)M450YNW-A1

=" T cN-P enNN

®12VDC

= @ GND (Power-supply board)

L
§ 3 Connects to connector
ap RYPN
)
e
IGBT (rear) o
] %
T
SC-L1 ]
Input (L1)
- | scP
DCL terminal
SC-L2 SC-P1
| t (L2 -
nput ( )\ DCL terminal
SC-L3 @
Input (L3) ~ e 0
W N —
M % s CNRY
] o
=

SC-U
Inverter output (U) \

Sc-v
Inverter output (V) ~

LED1
Lit: Inverter operation
Blinking: Inverter error

= ™ LED4
) L = = @ Lit: Microcomputer is energized.

[l ’ Unlit: Microcomputer is not energized.
fed

SC-W
Inverter output (W) ——|

o

MADE IN JAPAN
assy|
KE%J‘%@‘T@%

CN2

Serial communication signal
Qsignal input
CN19V CNCT2 @GND (MAIN circuit board)
@18 VvDC Connects to ACCT @signal output o
@GND with lead wire @GND (MAIN circuit board)

Note |

1

2)

3)
4)

5)
6)

10 - chapter 4

When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that
the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less. It takes about 10 minutes to discharge
electricity after the power supply is turned off.

A Faston terminal on the inrush current resistor has a locking function. Make sure the cable heads are securely locked in
place. Press the tab on the terminals to remove them.

Control box houses high temperature parts. Be well careful even after turning off the power source.

Perform the service after disconnecting the relay connector (RYFAN1, RYFAN2). Before plugging in or unplugging
connectors, check that the outdoor unit fan is not rotating and that the voltage across pins 1 and 5 of connector
RYPN is 20 VDC or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit fan
rotates in windy conditions. Refer to the wiring nameplate for details.

After servicing, reconnect the relay connector (RYFAN1, RYFANZ2) of the fan as it was.

When the power is on, the compressor or heater is energized even while the compressor is stopped. Before turning on the
power, disconnect all power supply wires from the compressor terminal block, and measure the insulation resistance of the
compressor. Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply
wires to the compressor and turn on the power to the outdoor unit. It is energized to evaporate the liquid refrigerant that has
accumulated in the compressor.

BS_ 04 E



[4-2 Outdoor Unit Circuit Board Components ]

(3) PUHY-(E)M500YNW-A1

LED1 CN2
CN-P, CN-N Lit: Inverter operation Serial communication signal
R127 S N .
Connects to Overcurrent Blinking: Inverter error /CL) Signal input
: 2 ircui
connector RYPN detection LED4 CNCTIB (@ GND (MAIN circuit board)

Lit: Microcomputer is energized. ) @ Signal output
Unlit: Microcomputer is not energized. (DCCT_CSU)rrent sensor input (® GND (MAIN circuit board)

resistor

C100-C109
Smoothing capacitor

CN19V
{n/

@18 VDC
@GND

®— CNTH
DCL temperature
thermistor input

\ CNCT2
Connects to ACCT
with lead wire

- >~ scw
Inverter output (W)

F1
%NIZKIDC LED102 IGBT (rear) sc.u 250 VAC fuse
@GND Lit: Relay drive power ISC'LlLl SC-L3 Inverter output (U) 315A
(Power-supply is supplied. CT-3 nput (L1) Input (L3)
board) Unlit: Relay drive power Current sensor s Ny
is not supplied. (Direct bus current) SC-L2 Bis volta ot (P oy oot v
Input (L2) ge output (P) nverter output (V)
SC-L
CNCTIA Bus voltage output (P)
DC current sensor output
(CT-3)

Note |

1) When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that
the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less. It takes about 10 minutes to discharge
electricity after the power supply is turned off.

2) A Faston terminal on the inrush current resistor has a locking function. Make sure the cable heads are securely locked in
place. Press the tab on the terminals to remove them.

3) Control box houses high temperature parts. Be well careful even after turning off the power source.

4) Perform the service after disconnecting the relay connector (RYFAN1, RYFAN2). Before plugging in or unplugging
connectors, check that the outdoor unit fan is not rotating and that the voltage across pins 1 and 5 of connector
RYPN is 20 VDC or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit fan
rotates in windy conditions. Refer to the wiring nameplate for details.

5) After servicing, reconnect the relay connector (RYFAN1, RYFAN2) of the fan as it was.

6) When the power is turned on, the compressor is energized even while it is not operating. Before turning on the power, discon-
nect all power supply wires from the compressor terminal block, and measure the insulation resistance of the compressor.
Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires to the
compressor and turn on the power to the outdoor unit. The liquid refrigerant in the compressor will evaporate by energizing
the compressor.
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-4 Fan Board
LEDO1
Lit: Inverter operation
CNDCP i
Bus voltage input (N) L_EDOA . BI.|nk|ng. Inverter error
RSHO03 Lit: Microcomputer in operation
Current detection resistor
Don°t
Rai GAUTION \FOR
RSHO2 ) ) g"()ugg oz \ ‘@%E%“ @E@?m@\gﬁ@«sx
Current detection resistor %
RSHO1 %% &l
Current detection resistor ‘HH @e ol o |iINT
=© | : ” - H\
' (Ehoos CN81
gggg % g)) (137N\[/)Dc input
>
o]
i 8 N
e IO IE
CNINV = e = © z 9
2] anerter output < o ‘ ‘ ®‘ m 2 o z
= ow g il 0 > Z
o %V = = H“’HH 8 (i) > s
o wu ' ] — 2+ © Z ponttl = | _—swoo1
I w g = <’ x ces2 (D ON: No-load operation
o) H“’HH 3 i w/ (5] = OFF: Normal operation
] — [=g=| ® OFF: Fixed
o o HMH ] % Z > (@Address switch
E 8 m — © +& 053 @ i @®Address switch
= : Q HHH 2 [P~ 0= B Dese 50
= / —l mEc o - ot i @ 053¢ -
- CNDCP K‘ﬂ@A 400V o0t HHHH = ok dd TwH)
c Bus voltage input (P) = = S @2 paesll %
@ | e S
S 600 o
2 : “ L Jﬂm Bleol® |5 LI-IEH‘J
c FHOO1 4 FHOOZ ' [}
£ \
c
DIP IPM (rear,
g FoO1 e e cation sianal inout
(Serial communication signal inpus
g 10A 400V fuse @ GND (Control board)
@) ® Serial communication signal output
- @GND (Control board)
@
L
S
)
[3) Note|
ﬁ 1) When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
< Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that

the capacitor voltage (inverter main circuit) has dropped to 20 VDC or less. It takes about 10 minutes to discharge electricity
after the power supply is turned off.

2) Control box houses high temperature parts. Be well careful even after turning off the power source.

3) Perform the service after disconnecting the relay connector (RYFAN1, RYFAN2). Before plugging in or unplugging
connectors, check that the outdoor unit fan is not rotating and that the voltage across pins 1 and 5 of connector
RYPN is 20 VDC or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit fan
rotates in windy conditions. Refer to the wiring nameplate for details.

4) To connect wiring to TB7, check that the voltage is 20 VDC or below.

5) After servicing, reconnect the relay connector (RYFAN1, RYFAN2) of the fan as it was.
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-5 Noise Filter

(1) PUHY-(E)M200, (E)M250, (E)M300, (E)M350, (E)M400, (E)M450YNW-AL

CN2

(@ Surge absorber circuit

@ Surge absorber circuit

(® Open-phase detection circuit
(® Open-phase detection circuit

Ground ———= @)
73
, 2 ©
5
F1,F2, F3, F4 s © ©
Fuse ~— | - ©) — - i
250 VAC 6.3 A P ﬁ? 2 a
3 2P © 3 TB13
S R g g Input (L3)
TB12 s - y 4
Input (L2) ———_Filsels © ® | ey rsleAl e
e e e T :
w &= [30PYST8CS) TB14 c’
(Rl R SRR ot 3
TB11 = (&)
Input (L1) / - = - [ o))
B B TBi4 [
=
M ©
R4 C
ci1 ;; a [
P lE 2
5% _pA2 el Iz L c
) % | @ @
2 ° a [y
3 Llg o
CN3 O 1efo i 0 o
(D Open-phase detection circuit —_— 3 e
(@ Open-phase detection circuit \ Sk = St
En ISt U ) ©
oNL ‘ s q TRUT 8
Output —
L2 IEC/ULIAG250V 6.3A T m —1 % [} (] "!:
N : E o
2 S O 1E—n | =2
il & . HE o :
gNS < Output (N) <
utput
o =
®N ©N
@]
L\
\"\cm 70 Cfa
O [O)E L | 1 e
Ground TB21 Ground TB22 TB23 Ground

Output (L1) Output (L2)  Output (L3)
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[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-(E)M500YNW-A1

TB11 TB12
Input (L1) Input (L2)
|
o ( h 2 , (Q m —— Ground
TB1l4 —— | = 5 2
Input (N) i 51 ’ s
TBiA g ! g 72 g
- o g -Ire| ¢
=™ e s T | s
F1,F2,F3,F4— |3 3 S |E 3
Fuse @ - R H ©
250 VAC 6.3 A r—
| | E{}' L © 3
} } 8 INPUT < = e
u Input (L3)
(I | | [ .
©) BLUE
o A8l TB33
oN (L3)
A o L=t
400VAC 50A
MADE IN THAILAND L01
0 ST L oo
TB32 FIRO) N @ Surge absorber circuit
E (L2) ™~ (@ Surge absorber circuit
% (® Open-phase detection circuit
— TB31 ~ o (® Open-phase detection circuit
[m) (L) o .
[@)] O e b
c — T
= 834 — (<~
= (N) 5 v ;s
© 5 ZEEH
[ 3l
@© oo
(@]
g gl & o
o 2 @Open-phase detect!un circuit
= -]
g gl:t::)m\ £ Open-phase detection circuit
S L02
o %ka 2 L I+— Ground
o] L____1
g s .\ Yo E
O |7 oUTPUT
= CN5 J
Fa B ci2e
S Oulf?_m [ e Cl0c  YEEZUL [acz90v 6.3A T 1| ciza(d o
= BN o ctoa 2)1o) = . o
) ciol
Q PCH 0
Q T %}. ciib " %}
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Y © 6
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Ground Ground
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-6 Filter Board

(1) PUHY-(E)M500YNW-A1
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-7 Capacitor Board (CAP Board)

(1) PUHY-(E)M350, (E)M400, (E)M450YNW-A1

R O———— |
CN-CAP E
Connects to CAPO5Y ICT Hi'
DN
o e [
— BT . o ™
vy R7 FT-P1C
Connects to CAP05Y
R2 % A/\v/\v ’E} (:‘1 /AY/A\/A ’E} R1
CAPOBY-BOARD  Ré % % % % RS
KE78J 084602
crca — |

Smoothing capacitor

O verey O @um O

Note |

1

2)

3)
4)

5)

When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that
the capacitor voltage (inverter main circuit) has dropped to 20 VDC or less. It takes about 10 minutes to discharge electricity
after the power supply is turned off.

A Faston terminal on the inrush current resistor has a locking function. Make sure the cable heads are securely locked in
place. Press the tab on the terminals to remove them.

Control box houses high temperature parts. Be well careful even after turning off the power source.

Perform the service after disconnecting the relay connector (RYFAN1, RYFANZ2). Before plugging in or unplugging
connectors, check that the outdoor unit fan is not rotating and that the voltage across pins 1 and 5 of connector
RYPN is 20 VDC or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit fan
rotates in windy conditions. Refer to the wiring nameplate for details.

After servicing, reconnect the relay connector (RYFAN1, RYFANZ2) of the fan as it was.
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[4-3 Outdoor Unit Electrical Wiring Diagrams ]
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(2) PUHY-(E)M350, (E)M400, (E)M450YNW-A1

[4-3 Outdoor Unit Electrical Wiring Diagrams ]
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(3) PUHY-(E)M500YNW-A1

[4-3 Outdoor Unit Electrical Wiring Diagrams ]
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[4-4 Transmission Booster Electrical Wiring Diagrams ]

4-4  Transmission Booster Electrical Wiring Diagrams

Terminal block for power supply

White iE)

'
' Noise filter

(TB1)
250V 5A
Red Red Red
—
--4-©
220 - 240VAC
e White
@ Green
1
[ —
1
1
1
1
Grounding :

20 - chapter 4

Choke coil ' N2

7 7; White

Os
©B

Red

Black

Red

FOA

©s
OB

©A

Terminal block 2 for
transmission line (TB3)
Expanded (indoor unit) side

Terminal block 1 for
transmission line (TB2)
Expanded (outdoor unit) side
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[4-5 Hydro Unit Circuit Board Arrangement ]

4-5  Hydro Unit Circuit Board Arrangement

4-5-1 Hydro Unit Control Box

1. CMH-WM250, 350, 500V-A

/ Control board

Transmission cable
terminal block (TB3)

2 s P P

RYPN °| o
(1pin+, 5pin-)

Inverter board AC reactor (ACL)

4 Electrical Components and Wiring Diagrams

Power supply board

| _— Terminal block for
power supply

RYPN
(1pin+, 5pin-)
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[4-6 Hydro Unit Circuit Board Components ]

4-6  Hydro Unit Circuit Board Components

4-6-1 Control Board

SW 001, 002, 011 SWP 01-03 CN991
Dip switch Push switch Battery Box

O
3 LD 001
= / Maintenance LED

SWu 01, 02
/

Address

]
|

4 O
%;

2]
S
@
S
(o))
g
(@]
(o))
c
=
T
C
@®©
2]
-~
[en
Q
c
o
Q
S
O
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[4-6 Hydro Unit Circuit Board Components ]

4-6-2 Power supply board (PS Board)

LED 01
Lit: Microcomputer is
energized
Unlit: Microcomputer is
not energized

LED 02

Lit: Converter operation
Blinking: Converter error

" s
a
[REE———
—— e s
y &
b o

-PS
(ADE IN JAPAN
X .
= kesss1740=

= . I
FT 001, 002 4""!'“% ; |:I:|

ACL terminal

| ___— Fu10
= 250VAC

6.3AT

s N TTT—— R
; 250VAC
15AT

4 Electrical Components and Wiring Diagrams

CNFG 1 Ground
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[4-6 Hydro Unit Circuit Board Components ]

4-6-3 Inverter Board (INV Board)

LED 4

Lit: Microcomputer is energized
Unlit: Microcomputer is not energized

LED 1

Lit: Inverter operation
Unlit: Inverter error

SC-R
Input (L) ~—
& nwee-soaro
KE7ER802604
MADE IN JAPAN
SC-T
Input (N) —
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SC-U SC-W
Inverter output (U) SC-V Inverter output (W)
Inverter output (V)

Note |

1) When opening or closing the front panel of the control box, do not let it come into contact with any of the internal components.
Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes, and confirm that
the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less. It takes about 10 minutes to discharge
electricity after the power supply is turned off.

2) A Faston terminal has a locking function.

Make sure the cable heads are securely locked in place. Press the tab on the terminals to remove them.

3) Control box houses high temperature parts. Be well careful even after turning off the power source.

4) When the power is turned on, the water pump is energized even while it is not operating. Before turning on the power, discon-
nect all power supply wires from the water pump connector, and measure the insulation resistance of the water pump.
Check the water pump for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires to the
water pump and turn on the power to the hydro unit.
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(1) CMH-WM250, 350, 500V-A models
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[5-1 Dipswitch Functions and Factory Settings ]

5-1 Dipswitch Functions and Factory Settings

5-1-1 Outdoor Unit Switch Functions and Factory Settings

(1) Control board

Function according to switch setting
Switch Function Switch setting timing
OFF ON
SWU | 1-2 | Unit address setting Set to 00 or 51-100 with the dial switch Before power on
Without connection to . .
. . . With connection to the
1 | Centralized control switch }Qre centralized control- centralized controller Before power on
o | Deletion of connection infor- Normal control Deletion Before power on
mation
3 -
SW5 —, -
5 N Preset before shipment
6 R (Varies with unit type and model)
7 -
8 - ©
- _ - - c
- 8
COP priority setting (at low Heating COP priority Heating capacity priori-
2 outside temperature) mode ty control mode Before power on 0
3 - - - -
. . Function depends on the setting combination
4 moﬁi_ltzgg'n?egc;ﬂtiogtﬁﬂ'ﬂ) with the SW6-5 setting (Note 5). Before power on
9 P 9 (Factory setting: OFF)
. . Function depends on the setting combination
5 moﬁﬂtzﬁg'n?eg;ﬂtr%osoétgﬂ't/) with the SW6-4 setting (Note 5). Before power on
SW6 9 P 9 (Factory setting: OFF)
6 - - - -
Performance-priority/low- Performance-priority Quiet-priority mode .
! noise mode setting mode (Note 2) (Note 4) Anytime after power on
Low-noise mode/step demand | Low-noise mode (Note
8 switching 3) Step demand mode Before power on
9 - - - -
Self-diagnosis monitor display | . . . .
10 |/ SW4 function setting mode S_elf R R S'W4 function setting Anytime after power on
switching display mode

BS_05_E chapter 5 - 1



[5-1 Dipswitch Functions and Factory Settings ]

) . Function according to switch setting ] o
Switch Function Switch setting timing
OFF ON

Enables or disables the detec-
tion of the following types of
inverter compressor errors
ACCT, DCCT sensor error
(5301 Detail code 115, 116)
ACCT, DCCT sensor circuit

1 | error (5301 Detail code 117,
118)

IPM open-phase/CNCT2 con-
nection error (5301 Detail
code 119)

Wiring connection error (5301
Detail code 120)

Error detection dis-
abled (no-load opera- | Any time after power on
tion allowed)

Enables or disables no-load
operation of the left fan invert-
er

The unit continues no-load op-
2 | eration for 30 seconds and
comes to an error stop. See
the relevant pages for details:
[8-10-10 Checking the Fan
SW7 Board for Damage with Load]

No-load operation en-

abled Any time after power on

Enables or disables no-load
operation of the right fan in-
verter

The unit continues no-load op-
4 | eration for 30 seconds and
comes to an error stop. See
the relevant pages for details:
[8-10-10 Checking the Fan
Board for Damage with Load]

No-load operation en-
abled

©
=]
c
o
O
o

Any time after power on

Switches between the normal
9 | startup mode and the USB
writer rewrite mode

USB writer rewrite

mode Before power on

2 - chapter 5 BS 05_E



[5-1 Dipswitch Functions and Factory Settings ]

Note |

1)

2)

3)

4)
5)

6)

7

Unless otherwise specified, leave the switch to OFF where indicated by "-," which may be set to OFF for a reason.

When set to the performance-priority mode, the low-noise mode will be terminated, and the units will operate in the normal
mode.

Cooling: Ambient temperature or the high pressure is high.

Heating: When the outside air temperature is low or when the low pressure is low. Refer to the following page(s). [2-4-7 Var-
ious Control Methods Using the Signal Input/Output Connector on Outdoor Unit]

Operation noise is reduced by controlling the compressor frequencies and the rotation speed of the outdoor unit fans.
CN3D needs to be set. Refer to the following page(s). [2-4-7 Various Control Methods Using the Signal Input/Output Connec-
tor on Outdoor Unit]

Operation noise is reduced by limiting the frequency of the compressor and rotation speed of the outdoor unit fan.

External static pressure setting depends on the setting combination of SW6-5 and SW6-4 settings as shown in the table below.

SW6-5
OFF ON
OFF OPa 30Pa
SW6-4
ON 60Pa 80Pa

Keep SW7-1, -2, and -4 set to OFF during normal operation. Leaving these switches to ON will disable the error-detection
function and can lead to equipment damage.
Shaded areas ([__] ) indicate factory settings.

BS 05_E chapter 5 - 3
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[5-1 Dipswitch Functions and Factory Settings ]

(2) Additional dipswitch settings at time of shipment

Function according to switch setting

Switch Function Switch setting timing
OFF (LED3 Unlit) ON (LED3 Lit)
Sw4 . . . .
g\',:vg_lo: i(l)(')\‘ 0:OFF tSoe;llf-d|algn0515/0perat|on moni- Anytime after power on
No.769 1000000011 Test run mode: ON/OFF Stops all ICs tsoegl(ljlsca test-run signal Anytime after power on
No.817 1000110011 Starts up drive recorder Enabled Disabled Anytime after power on
Cumulative compressor opera- . Any time after being energized (When changed
No.832 0000001011 tion time deletion Retained Cleared from OFF to ON)
Continuous heating cycle func- . After being energized and while the compressor
No.848 0000101011 tion Disabled Enabled is stopped
No.891 1101111011 Smooth auto-shift startup mode | Disabled Enabled gﬁsetggggg energized and while the compressor
i . hi OC | Retained (IC/OC) Deleted (IC/OC)
N0.896 0000000111 to;';arance orerror his- Anytime after power on (OFF—ON)
OS | Retained (OS) Deleted (OS)
High sensible heat operation Depends on the combined setting with No. 900 After being energized and while the compressor
No.897 1000000111 settin (Note 3 is stopped
9 (Factory setting: OFF) PP
High sensible heat operation Depends an the combined setting with No. 897 After being energized and while the compressor
No.900 0010000111 settin (Note 3 is stopped
9 (Factory setting: OFF) PP
No.912 0000100111 Pump down function Normal control Pump down operation gﬁs“;ggggg energized and while the compressor
Anytime after power on
10 minutes after the completion of defrost oper-
No0.913 1000100111 Forced defrost (Note 2) Normal control Forced defrost starts ation (OFF—ON) or 10 minutes after compres-
sor start-up (OFF—ON)
(E)P200 - 300:
No.915 | 1100100111 Defrost start temperature (Note Engs[g o -8°C [18°F] Anytime after power on
swa -11°C [12°F]
1-10
[0:OFF, (E)P200 - 300:
1:0N] Defrost end temperature (Note | 10°C [50° o o )
(Note 1) No.916 0010100111 > (I§)P35q- 500 5°C [41°F] Anytime after power on
SW6-10:0N 7°C [45°F]
No.918 | 0110100111 tcirﬁ‘;?ﬂgfetg‘; defrost timer set- | 55 minutes 90 minutes Anytime after power on (OFF—ON)
No0.921 1001100111 Temperature unit display °C °F Anytime after power on
N _ | Anytime after power on (except during initial
No0.922 0101100111 Refrigerant amount adjustment | Normal control 52{1?‘332”‘ amount ad startup/becomes ineffective 90 minutes after
J compressor started up.)
Effective only when )
N0.933 1010010111 Snow sensor setting -sl-rlrgwssselr?st(:?ggr:t?; E{fggve when TH7 <5 Anytime after power on
input is on.
Intermittent fan opera-
tion (The fan operates
. in the cycle of being in
N0.934 | 0110010111 Snow sensor setting ecr"a’t‘m”(",:”j,\jigg% ggsirt?/l;gpsa:n}r?gffs‘;ar;d Anytime after power on
then stops and remains
stopped for 30 min-
utes.)
. Depends on the setting combination with No.
No.964 | 0010001111 L?;ggét‘fi‘éapma""” tempera- | 955 (Note 4) Anytime after power on
9 (Factory setting: OFF)
- Depends on the setting combination with No.
No.982 | 0110101111 Target evaporation tempera- | 964 (Note 4) Anytime after power on
9 (Factory setting: OFF)
Refrigerant recovery/Evacua- . After being energized and when units are
No0.988 0011101111 tion (LEV2, LEV1, SV2 open) Disabled Enabled stopped
No.997 1010011111 Multiple-stage low-noise set- See note 7 below. After power on and while the compressor is
NO.1006 0111011111 ting (Factory setting: OFF) stopped

4 - chapter 5
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[5-1 Dipswitch Functions and Factory Settings ]

Note |

1) To change the settings, set SW6-10 to ON, set SW4, and press and hold SWP3 for 2 seconds or longer (OFF<—ON).
LED3 will light up when the switch setting is ON, and lights off when OFF.
Use the LED3 display to confirm that the settings are properly made.
The settings will need to be set again when the control board is replaced. Write down the settings on the electrical wiring drawing label.
2) For details, refer to the following page(s).[5-2-6 Defrost Operation Control]
3) The table below shows the combinations of the settings for items No. 897 and No. 900 and the target evaporating temperature setting that corresponds
to each combination.
. No0.900
Switch
OFF ON
N0.897 OFF 0°C [32°F] 9°C [48°F]
ON 6°C [43°F] 14°C [57°F]
4) The table below shows the combinations of the settings for items No. 964 and No. 982 and the target evaporating temperature setting that corresponds
to each combination.
. No0.982
Switch
OFF ON
No0.964 OFF 0°C [32°F] -4°C [25°F]
ON -2°C [28°F] -6°C [21°F]
5) Unless otherwise specified, leave the switch to OFF where indicated by "-," which may be set to OFF for a reason.
6) The settings that are configured with SW4 (SW6-10: ON) will automatically be stored on the indoor units that support the new function*. The stored
settings will automatically be restored when the outdoor unit control board is replaced.
If none of the connected indoor units supports the new function, no configuration information will be saved. If this is the case, manually record the
settings configuration on the control box panel.
*The new function is supported on most units that are manufactured in December of 2012 and later. Depending on the model, this function may be °
added on later date. Ask your dealer for further details. =
7) The multiple-stage low-noise function controls the fan by targeting the capacities shown in the table below. g
O
_ No0.1006
Switch o
OFF ON
No0.997 OFF 50% 60%
ON 85% 70%
8) Shaded areas ([___]) indicate factory settings.
(3) Fan board
Function according to switch
Switch Function setting Switch setting timing
OFF ON
SW1 1 | Enabling/Disabling no-load operation No-load oper- | No-load oper- | Anytime after power on
No-load operation will continue for ap- ation disabled | ation enabled
proximately 30 seconds, and then the
unit will come to an abnormal stop. For
details, refer to the following page(s). [8-
10-10 Checking the Fan Board for Dam-
age with Load]
2 - - - -
3 Address setting. See the notes below. 0 5 Before power on
4 Address setting. See the notes below. 0 6 Before power on

Note |

+Only the addresses are preset before shipment (All other switches are set to OFF.) Unless otherwise specified, leave the

switch to OFF where indicated by "-," which may be set to OFF for a reason.

+To set the address for a unit with one fan, only set SW1-3 to ON (= address 5). To set the addresses for a unit with two fans,

set SW1-3 on the fan board on the right side (when seen from the front of the control box) to ON (= address 5) and set SW1-
4 on the left fan board to ON (= address 6).

+Leave SW1-1 to OFF during normal operation. Setting this switch to ON will disable the error detection function and may result

in equipment damage.
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[5-1 Dipswitch Functions and Factory Settings ]

5-1-2 Indoor Unit Switch Functions and Factory Settings
(1) Dipswitches
1) SW1i;3
Switch Function Function according to switch setting Switch setting timing
Notes
OFF ON
Room temperature L. Built-in sensor on
1 |detection position Indoor unit inlet the remote controller
2 |Clogged filter detection Not available Available
3 |Filter check reminder time setting 100h 2500h
4  |Outside air intake Disabled Enabled
5 |Remote display option Fan output Thermo-ON signal
SWI1 | 6 |Humidifier control During heating operation | Always on while in the heating mode
Fan speed setting for
Heating Thermo-OFF Very Low Low
7
Fan speed setting for According to the
Heating Thermo-OFF SW1-7 setting Preset speed
8
: - While the unit is stopped
9 |Self-recovery after power failure Disabled Enabled (Remote controller OFF)
10 |Power source start-stop Disabled Enabled
Unit model selection Heat pump Cooling only
Louver Not available Available PLFY-W-VBM model only
3 |Vane Not available Available PLFY-W-VBM model only
Vane swing function Not available Available PLFY-W-VBM model only
4 ——
agigﬂgtgsne;ossiet?osr? ' Setting pattern®*! | Setting pattern®** PLFY-W-VFM model only
5 |Vane horizontal angle@*! First setting*? Second setting*? PLFY-W-VBM, PLFY-W-VFM model only
SwW3 6 |Vane horizontal angle@* | Depends on SW3-5 Third setting*? PLFY-W-VBM model only
7 - - R
. . Set to OFF on floor-standi
8 |Heating 4°C [7.2°F] up Enabled Disabled (pe,:p% typeoﬂnitosor standing
9 The setting depends on the
- - - model and type.
10 - - -

Note 1. Settings in the shaded areas are factory settings.
Note 2. If both SW1-7 and SW1-8 are set to ON, the fan remains stopped during heating Thermo-OFF.
To prevent incorrect temperature detection due to a build-up of warm air around the indoor unit, use the built-in temperature sensor on the remote controller (SW1-1)
instead of the one on the indoor unit inlet thermistor.

*1. Refer to the Installation Manual.

*2. [sw3-5 SW3-6 Vane setting Initial setting | Setting Vane position
OFF OFF Set up@®** Standard Standard
ON OFF Set up@*! [ ] Less draft* Upward position than the standard
OFF ON Set up@** Less smudging Downward position than the standard
ON ON unused — —

*3. Be careful of smudge on ceiling.

The switch setting may vary depending on the indoor unit’s type. Refer to relevant Service Handbook for details.
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[5-1 Dipswitch Functions and Factory Settings ]

2) Sw2
2 5 s e s 5 o
S | WERIE) | CPGE) | PR | CREY | ARG | UGy | e
T 5 o 0 e

S | PP | CEAGY | Rl | LR | Chrry

[e]
ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
1 2 3 4 5 6

7 8 9 10

Note |

The setting timing for SW2 is before power is turned on.

(2) Address switch
Actual indoor unit address setting varies in different systems. Refer to the installation manual for the outdoor unit for details
on how to make the address setting.
Each address is set with a combination of the settings for the 10's digit and 1's digit.
(Example)
When setting the address to "3", set the 1's digit to 3, and the 10's digit to 0.
When setting the address to "25", set the 1's digit to 5, and the 10's digit to 2.

5-1-3 Remote Controller Switch Functions and Factory Settings

(1) MA simple remote controller (PAC-YT52CRA)

There are switches on the back of the top case. Remote controller Main/Sub and other function settings are performed using
these switches. Ordinarily, only change the Main/Sub setting of SW1. (The factory settings are ON for SW1, 2, and 3 and OFF
for SW4.)

5 Control

ON

Wili®

1 2 3 4

7 8 9 10

ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
1 2 3 4 5 6

SWNo.| SW contents Main ON OFF Comment Switch setting timing
1 Remote controller Main Sub Set one of the two remote controllers at one Before hower on
Main/Sub setting u group to “ON". efore power o

Temperature display . .| When the temperature is displayed in
2 units setting Celsius | Fanrenheit [Fahrenheit], set to “OFF".

3 Cooling/heating Yes N When you do not want to display “Cooling” and
display in AUTO mode 0 “Heating” in the AUTO mode, set to “OFF".

Indoor temperature Yes N When you want to display the indoor
display 0 temperature, set to “ON”.

Before power on

Before power on

Before power on

Note |

The MA remote controllers (PAR-31/32/33MAA, PAR-21MAA) do not have the switches listed above. Refer to the installation
manual for the function setting.
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[5-1 Dipswitch Functions and Factory Settings ]

(2) ME remote controller (PAR-F27MEA)
Set the address of the remote controller with the rotary switch.

Rotary switch

10's digit 1's digit
(left)  (right)

Remote controller unit

Example: In case of address 108

Address setting range Setting method

Main remote controller 101-150 Add 100 to the smallest address of all the indoor units in the
same group.

Sub remote controller 151-200 Add 150 to the smallest address of all the indoor units in the
same group.

Setting of rotary switch Address No.
01-99"1 101-199 with the 100's digit automatically being set to 12
00 200

*1. At factory shipment, the rotary switch is set to 01.

*2. The address range that can be set with the ME remote controller is between 101 and 200. When the dials are set to
a number between 01 and 99, the 100's digit is automatically set to [1]. When the dials are set to 00, the 100's digit is

automatically set to [2].
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Note |

To set addresses, use a precision slotted screw driver [(-), 2.0 mm [0.08 in] (w)], and do not apply than 19.6N.
The use of any other tool or applying too much load may damage the switch.

Note |

The ME remote controllers (PAR-U02MEDA) do not have the switches listed above. Refer to the installation manual for the
function setting.
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5-1-4 Switch Functions <Hydro Unit>
Switch Function Function according to switch setting Switch setting tim-
OFF ON Ing
1 - - - -
2 - - - -
3 - - - -
4 - - - -
Availability of freeze- . . Any time after be-
5 up protection heater Not available Available ing energized
SW001 6 Pressure sensor back- | Error codes are sent to out- | Error codes are not sentto | Any time after be-
up control selection door units. outdoor units ing energized
7 - - - -
8 - - - -
9 - - - -
10 | Heat recovery defrost | Available Not available Siifeo(;e being ener-
Commissioning mode . .
1 Start SW 1 Not available Available
2 -
3 Commissioning mode Refer to the Databook
start SW 2 Any time after be-
Commissioning mode : . ing energized
4 forced termination Not available Available
Commissioning mode
SWO002 start SW 3 (Detection . .
5 of installation error - Not available Available
initial setting)
6 ) ) ) Before being ener-
gized
7 - - -
8 ) - ) Any time after be-
9 _ R _ ing energized
10 - - -
BS 05_E chapter 5- 9
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Function according to switch setting ; ey i
Switch Function Switch setting tim
OFF ON ng
. Opening of the flow control . i
1 &V:tt;r;/r?;\;eesettmg for According to the stop mode | valve is fixed on all indoor ﬁ;nyet;]n;:a ;f;%r be
9 units. (Full open: 85 pulses) 9 9
> ) ) ) Before being ener-
gized
3 - - - -

Freeze-up backup
4 | threshold selection 1

SWO011 (for brine) Any time after be-
Refer to the Databook ing energized

Freeze-up backup
5 threshold selection 2

(for brine)

6 - - _
Water temperature ad- .

7 | justmentin stop mode | Not available Available Any time after be-
(heating) ing energized

8 - - _
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5-2  Outdoor Unit Control

5-2-1 Overview

+The outdoor units are designated as OC in the order of capacity from large to small (if two or more units have the same ca-
pacity, in the order of address from small to large).
+The setting of outdoor unit can be verified by using the self-diagnosis switch (SW4).

SW4 (SW6-10:0FF) Display
on +The unit is designated as the OC: "OC" appears on the display.
iiAnnAn

7 8 9 10

EEEEEQQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.

+The OC determines the operation mode and the control mode, and it also communicates with the indoor units.

5-2-2 Initial Control

*When the power is turned on, the initial processing of the microcomputer is given top priority.

+During the initial processing, control processing of the operation signal is suspended. (The control processing is resumed after
the initial processing is completed. Initial processing involves data processing in the microcomputer and initial setting of each
of the LEV opening. This process will take up to 5 minutes.)

+During the initial processing, the LED monitor on the outdoor unit's control board displays S/W version — refrigerant type
— Model and capacity — and communication address in turn every second.

5 Control

5-2-3 Startup Control

+The upper limit of frequency during the first 3 minutes of the operation is 50 Hz.
+When the power is turned on, normal operation will start after the initial start-up mode (to be described later) has been com-

pleted (with a restriction on the frequency).

BS_05_E chapter5- 11
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5-2-4 Refrigerant Bypass Control

Bypass solenoid valves (SV1a), which bypass the high- and low- pressure sides, perform the following functions.

(1) Bypass solenoid valve (SV1a) (ON = Open), (SV2) (ON = Open), (SV9) (ON = Open)

SVila
Operation
ON ‘ OFF

When starting-up the compressor of each ON for 4 minutes.
outdoor unit
After the restoration of thermo or 3 minutes ON for 4 minutes.
after restart
During cooling or heating operation with the Always ON.
compressor stopped Exception: OFF when 63HS1-63LS is 0.2 MPa [29 psi] or less
After the operation has stopped ON for 3 minutes.

Exception: OFF when 63HS1-63LS is 0.2 MPa [29 psi] or less
During defrost operation ON

During compressor operation at Fmin fre- | When low pressure (63LS) drops | When low pressure (63LS) ex-
guency in the cooling mode and when the | below 0.23 MPa [33 psi]. ceeds 0.38 MPa [55 psi].

low pressure (63LS) drops (three or more
minutes after compressor startup)

The following conditions are met during the | When the low pressure (63LS) When the low pressure (63LS) ris-
heating mode: Compressor frequency after | drops below 0.12 MPa [17 psi] es above 0.16 MPa [23 psi]

power on is greater than O.

The low pressure (63LS) drops (One or
more minutes after compressor startup if the
cumulative compressor operation time is
one hour or less; three or more minutes if
the cumulative compressor operation time is
one hour or more)

©
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When high pressure (63HS1) rises When 63HS1 exceeds When 63HS1 is 3.43MPa [497 psi]
3.62 MPa [525 psi] or below in 30 seconds
Operation SV2
ON OFF
During defrost Always ON
When returning to normal operation after ON for 5 minutes After 5 minutes have passed

completion of the defrost cycle

At startup When TH7<=-20, SV2 stays on for Other than on the left
5 minutes after startup or until the
condition 63HS < 1.96 MPa (284

psi) is met
Others Always OFF
Operation SV9
ON OFF
When high pressure (63HS1) rises during When 63HS1 exceeds 3.50MPa | When 63HS1 is or below 2.70Mpa
the heating operation [507psi] [391psi]
During defrost Always ON
Others Always OFF

12 - chapter 5 BS 05_E
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Operation

SV10

ON

OFF

When Continuous heating
mode

(E)M200-450: Front part of heat exchang-
er is being defrosted.

(E)M500: Front part of heat exchanger is
being defrosted.

Other than on the left

*(E)M200-450: When the rear part of heat
exchanger is being defrosted, 21S4b will
be OFF.

*(E)M500: When the left part of heat ex-
changer is being defrosted, 21S4c will be
OFF.

Operation

Svi1l

ON

OFF

BS_05_E

When Continuous heating
mode

(E)M500: Right part of heat exchanger is
being defrosted.

Other than on the left

*(E)M500: When the left part of heat ex-
changer is being defrosted, 21S4c will be
OFF.

chapter 5 - 13
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[5-2 Outdoor Unit Control ]

5-2-5 Frequency Control

+Depending on the capacity required, the frequency of the compressor is controlled to keep constant evaporation temperature
(0°C [32°F] = 0.71 MPa [103 psi]) during cooling operation, and condensing temperature (49°C [120°F] = 2.88 MPa [418 psi])
during heating operation.

+The table below summarizes the operating frequency ranges of the inverter compressor during normal operation.

+The OS in the multiple-outdoor-unit system operates at the actual compressor frequency value that is calculated by the OS
based on the preliminary compressor frequency value that the OC determines.

Frequency/cooling (Hz) Frequency/heating (Hz)
Model

Max Min Max Min
200 model 52 14 56 27
250 model 65 14 71 27
300 model 74 14 88 27
350 model 91 14 105 27
400 model 97 19 110 37
450 model 111 19 122 37
500 model 123 19 129 37

Note |

The maximum frequency during heating operation is affected by the outdoor air temperature to a certain extent.

(1) Pressure limit
The upper limit of high pressure (63HS1) is preset, and when it exceeds the upper limit, the frequency is decreased every 15
seconds.
+The actuation pressure is when the high-pressure reading on 63HS1 is 3.58MPa[519psi].

(2) Discharge temperature limit
Discharge temperature (TH4) of the compressor in operation is monitored, and when it exceeds the upper limit, the frequency
is decreased every minute.
+Operating temperature is 115°C [239°F].

(3) Periodic frequency control
Frequency control other than the ones performed at start-up, upon status change, and for protection is called periodic frequen-
cy control (convergent control) and is performed in the following manner.
Periodic control cycle
Periodic control is performed after the following time has passed
+30 seconds after either compressor start-up or the completion of defrost operation
+30 seconds after frequency control based on discharge temperature or pressure limit
The amount of frequency change
The amount of frequency change is controlled to approximate the target value based on the evaporation temperature (Te) and
condensing temperature (Tc).

14 - chapter 5 BS_05_E
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5-2-6

Defrost Operation Control

(1) Starting the defrost operation
+The defrost cycle will start when all of the three conditions (outside temperature, cumulative compressor operation time, and
pipe temperature) under <Condition 1>, <Condition 2>, or <Condition 3> are met.

Condition 1

Condition 2

Condition 3

Outside temperature
(TH7)

-5°C [23°F] or above

-5°C [23°F] or below

Cumulative compressor
operation time

50 minutes or more
90 minutes or more if the defrost prohibit timer is set to 90.

250 minutes or more

Evaporating tempera-
ture (Te)

The evaporating temperature
has stayed below the tempera-
ture in the table below (Notel)
for 3 minutes

(Te<1.1xTH7-7.5) continued
for 3 minutes or [{1.5 + 0.02 x
(20+TH7)} > 63LS] continued
for 3 minutes

The evaporating temperature
has stayed below the tempera-
ture in the table below (Notel)
for 3 minutes

Note |

1) Evaporating temperature (Te)

(E)M200 - 300

(E)M350 - 500

SW4 (915) OFF

-13°C -11°C

SW4 (915) ON

-8 °C -8°C

+The defrost cycle will not start if other outdoor units are in the defrost cycle or until a minimum of 10 minutes have passed

since the completion of the last defrost cycle.
+If 10 minutes have passed since compressor startup or since the completion of a defrost cycle, a forced defrost cycle can be

started by setting DIP SW4(913) to ON.
+Even if the defrost-prohibit timer is set to 90 minutes, the actual defrost-prohibit time for the next defrost cycle is 50 minutes

if the last defrost cycle took 12 minutes.
+All units in the heating mode will simultaneously go into the defrost cycle in a system with multiple units. The units that are

not in operation may or may not go into the defrost cycle, depending on the cumulative operation time of their compressors.

BS_05_E
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(2) Defrost operation

Compressor frequency Model Compressor frequency
Standard M200 model 100 Hz
M250-300 models 100 Hz
M350-400 models 121 Hz
M450 model 147 Hz
M500 model 147 Hz
High COP EM200-300 models 100 Hz
EM350 model 121 Hz
EM400-450 models 147 Hz
EM500 model 147 Hz
Outdoor unit fan Stopped
SVia ON
21S4a OFF
21S4b, 21S4c OFF
Sv2 ON
(_2 SV9 ON
IS SV10,5V11 OFF (Closed)
t)) svial ON (Open)
svi1s5'1 OFF (Open)
LEV1 0 pulses™
LEV2a 1500 pulses (M200-300)
3000 pulses (M350-500, EM200-500)
LEV2b 3000 pulses (M200-500, EM500)
41 pulses (EM200-450)
LEVZ2c 3000 pulses (M500, EM500)
LEV4 0 pulse

*1. Only the EM200 through 450 models have SV14 and SV15.
*2. This value may be greater than 0 pulse depending on the 63LS and TH4 status.
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(3) Stopping the defrost operation
+The defrost cycle ends when 12 minutes have passed since the beginning of the cycle, or when the pipe temperature (TH3)
has been continuously detected for 4 minutes (when SW4 (916) is set to OFF) or 2 minutes (when SW4 (916) is set to ON)
that exceeds the values in the table below.
+The defrost cycle will not end for two minutes once started unless one of the following conditions is met : Pipe temperature
reaches 25°C [77°F] and SW4 (916) is set to OFF or o."! =25+TH7°C [77°F+TH7] and SW4 (916) is set to ON.
*1 (5°C [41°F] € o0 <25°C [77°F)).
+In the multiple-outdoor-unit system, defrosting is stopped on all units at the same time.

TH3
Model
SW4 (916) OFF SW4 (916) ON
(E)M200 - (E)M300 models 10°C [50°F] 5°C [41°F]
(E)M350 - (E)M500 models 7°C [45°F] 5°C [41°F]

(4) Problems during defrost operation
+If a problem is detected during defrost operation, the operation will be stopped, and the defrost prohibition time based on the

integrated compressor operation time will be set to 20 minutes.

(5) Change in the number of operating indoor units during defrost operation
+Even when there is a change in the number of operating indoor units during defrost operation, the operation will continue, and

an adjustment will be made after the completion of the defrost operation.
+Defrost operation will be continued, even if the indoor units stop or under the Thermo-OFF conditions until it has run its course.

5 Control
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[5-2 Outdoor Unit Control ]

5-2-7

Continuous heating mode control

(1) Continuous heating mode start conditions

+Continuous heating mode will start when all the conditions listed in the table below are met (outside temperature, cumulative
compressor operation time, and piping temperature).
+SW4 (848) must be set to ON to perform Continuous heating mode.

Outside temperature (TH7)

2.0 °C [35.6 °F] to 7.0 °C [44.6 °F]

Cumulative compressor operation
time

After 10 minutes at 2.0 °C [35.6 °F] to 3.5 °C [38.3 °F] has elapsed
After 20 minutes at 3.6 °C [38.5 °F] to 7.0 °C [44.6 °F] has elapsed

Evaporating temperature (Te)

After 3 minutes at 0°C [32°F] to -25 °C [-13°F] has elapsed

(2) Valve operation during Continuous heating cycle

1) (E)M200-450

Front (bottom) HEX in defrost cycle | Rear (front) HEX in defrost cycle

Outdoor unit fan"! Left fan: Fixed time control Right fan: 0%

Right fan: 0% Left fan: Fixed time control
SVila OFF
Sv2 OFF
SV9 ON
SV10 ON OFF
21S4a ON ON
21S4b ON OFF
SV14™72 OFF (Closed) OFF (Closed)
SV157 ON (Open) OFF (Open)

*1. Only the fixed-time control is available on (E)M200-300 models.
*2. SV14 and SV15 are only on EM200-450 models.

2) (E)M500
Front (right) HEX in defrost cycle Left HEX in defrost cycle
Outdoor unit fan Left fan: Fixed time control Left fan: 0%
Right fan: 0% Right fan: Fixed time control
SVla In operation
Sv2 OFF
SV9 ON
SV10 ON OFF
Sviil ON OFF
21S4a ON ON
21S4b ON ON
21S4c ON OFF

18 - chapter 5
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5-2-8 Refrigerant Recovery Control

Recovery of refrigerant is performed during cooling operation to prevent an excessive amount of refrigerant from accumulating
in the outdoor heat exchanger.

(1) During cooling operation
Starting refrigerant recovery mode
The refrigerant recovery mode starts when all the following conditions are met:

+30 minutes have passed since the completion of previous refrigerant recovery.
+When the unit keeps running for 3 minutes in a row or more with high discharge temperature
+TH4 > 105°C [221°F] or 63HS1 > 3.43 MPa [497 psi] (35 kg/csz) and SCO > 10°C [50°F]

Refrigerant recovery
The opening of LEV1 is increased and periodic control begins again.

5-2-9 Outdoor Unit Fan Control

(1) Control method
+Depending on the capacity required, the rotation speed of the outdoor unit fan is controlled by the inverter, targeting a constant
evaporation temperature of (0°C [32°F]= 0.71 MPa [103 psi]) during cooling operation and constant condensing temperature
of (49°C [120°F]= 2.88 MPa [418 psi]) during heating operation.

(2) Control
+Qutdoor unit fan stops while the compressor is stopped (except in the presence of input from snow sensor).
+The fan operates at full speed for 5 seconds after start-up.(Only when TH7<0°C [32°F])
+The outdoor unit fan stops during defrost operation.

5 Control

5-2-10 Subcool Coil Control (Linear Expansion Valve <LEV1>)

+The OC controls the subcool coil individually.

+The LEV is controlled every 30 seconds to maintain constant the subcool at the outdoor unit heat exchanger outlet that is
calculated from the values of high pressure (63HS1) and liquid piping temperature (TH3), or the superheat that is calculated
from the values of low pressure (63LS) and the bypass outlet temperature (TH2) of the subcool coil.

+LEV opening is controlled based on the values of the inlet (TH6) and the outlet (TH3) temperatures of the subcool coil, high
pressure (63HS1), and discharge temperature (TH4). In a single-outdoor-unit system, the LEV is closed (0) in the heating
mode, while the compressor is stopped, and during cooling Thermo-OFF. In a multiple-outdoor-unit system, the LEV closes
(0) during heating operation, while the compressor is stopped, or during cooling Thermo-OFF. The LEV opens to a specified
position when 15 minutes have passed after Thermo-OFF. (65 pulses)

+During the defrost cycle, normally, the valve initially operates at O pulses, although it may operate at higher pulses depending
on the 63LS and TH4 status.

5-2-11 Refrigerant Flow Control (Linear Expansion Valves <LEV2a, LEV2b, and
LEV2c>)

+The valve opens to a specified angle during cooling (Opening: 2100 pulses)

+Valve opening is controlled based on the values of high pressure (63HS1), discharge temperature (TH4), low pressure
(63LS), and piping temperature (TH5).

+The valve moves to the predetermined position while the unit is stopped.

+The valve opening may increase to 3000 pulses during the defrost cycle or when the units are operated in unusual operating
conditions.

5-2-12 Control of Controller Cooling Function (Electronic Expansion Valve <LEV9>)

+Control of controller cooling function is performed individually for OC.
+The opening of LEV9 is adjusted every three seconds to keep the controller heatsink temperature (THHS) below the threshold
value, which is determined by the setting of the outside temperature (TH7).
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5-2-13 Injection Control (Linear Expansion Valve <LEV4>)

+LEV4 opening is adjusted every 30 seconds to keep the discharge temperature (TH4) within the predetermined range.

5-2-14 Control at Initial Startup

+*When started up for the first time before 12 hours have elapsed after power on, the unit goes into the initial startup mode.
+At the completion of the initial operation mode on the OC, they will go into the normal control mode.

(1) (E)M200 - (E)M500YNW models

| Initial startup mode starts.

+ 50 < F < 60Hz
Completed in the integrated operation time of 35 minutes.
or F<50Hz
Completed in the integrated operation time of 90 minutes.
or the discharge superheat (TH4 - Tc) is detected (within
5 minutes of startup) that remains above approximately
25 degrees for one minute or if the shell bottom SH
(TH15-Te) is 15 deg or above (for continuous 5 minutes)
10 minutes after start up.

Initial startup mode complete
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5-2-15 Operation Mode

(1) Indoor unit operation mode
The operation mode can be selected from the following 5 modes using the remote controller.

1 | Cooling mode

Heating mode

Fan mode

2
3 | Dry mode
4
5

Stopping mode

(2) Outdoor unit operation mode

1 | Cooling mode All indoor units in operation are in cooling mode.
2 | Heating mode All indoor units in operation are in heating mode.
3 | Stopping mode All indoor units are in fan mode or stopping mode.

Note |

When the outdoor unit is performing a cooling operation, the operation mode of the connected indoor units that are not in the
cooling mode (Stopped, Fan, Thermo-OFF) cannot be changed to heating from the remote controller. If this attempt is mode,
"Heating" will flash on the remote controller. The opposite is true when the outdoor unit is performing a heating operation. (The

first selection has the priority.)
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5-2-16 Demand Control

Cooling/heating operation can be prohibited (Thermo-OFF) by an external input to the indoor units.

Note |

When DIP SW6-8 is set to ON, the 4-step DEMAND control is enabled.
Eight-step demand control is possible in the system with two outdoor units.
Twelve-step demand control is possible in the system with three outdoor units.

For details, refer to the following page(s). [2-4-7 Various Control Methods Using the Signal Input/Output Connector on Outdoor
Unit]

5-2-17 Control of IH energization without the compressor in operation

IH is used to heat the compressor motor on the stopped outdoor unit to make liquid refrigerant in the compressor evaporate
or to keep liquid refrigerant from flooding the compressor.

+Initial power on after power is turned on: Stays on for 12 hours, and then transitions to the operation that is performed while

the compressor is stopped
+*When the compressor is stopped: Stays on for 30 minutes after the compressor stopped, and then repeats the on-off cycle

at 30-minute intervals
+Lit LED1 on the INV board indicates that the INV board is energized by an IH.

5 Control
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5-3  Hydro Unit Control

5-3-1 Water Pump Control

Depending on the capacity required, temperature difference on the indoor units is controlled so as to be within a certain range.
During normal operation, the changes in specified voltage of the water pump corresponding to the capacity of connectable
indoor units are shown in the graph below.

A

100% |-

Specified voltage rate

70%-

| L
Minimum 0,
connectable Connectable capacity 100%
capacity

»
»

Note |

The specified voltage changes with the load on the indoor unit side. (A sample is shown in the graph above.)
(1) Periodic specified voltage control
1) Periodic control cycle

Specified voltage control is performed after the following times have elapsed.

+Thirty seconds after either compressor startup or the completion of the defrost cycle
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2) The amount of frequency change

The amount of specified voltage change is controlled to approximate the target value based on the target temperature differ-
ence.
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5-3-2 Bypass Control

Solenoid valve (SV1) that bypass the high- and low- pressure sides. It performs the following functions.

(1) Bypass solenoid valve (SV1) (ON: open)

Operation mode Svi
Cooling Thermo-ON Always OFF
Heating Thermo-ON Always OFF

ON except to perform heat recovery

Defrost Always OFF during heat recovery de-
frost defrost
Stop Always OFF
Thermo-OFF Always OFF
Test run for Stop Always OFF

5-3-3

Plate Heat Exchanger Control

(1) Cooling Thermo-ON and Cooling test run

+*When three minutes have passed after the LEV operates with initial opening, the LEV opening is adjusted every 1 minute to
keep the amount of superheat before and after the plate heat exchanger constant.

(2) Heating Thermo-ON

+*When three minutes have passed after the LEV operates with initial opening, the LEV opening is adjusted every 1 minute to
keep the amount of subcool before and after the plate heat exchanger constant.

BS_05_E
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5-3-4 Defrost Operation Control

(1) Defrost cycle type

+The defrost cycle has following two types: Bypass defrost that is the same method as that used in a CITY MULTI series sys-
tem and heat recovery defrost (default) that the heat is collected from the water circuit and the defrost cycle ends early.

The following figures shows the refrigerant flow for the bypass defrost and the heat recovery defrost. In the bypass defrost
method, LEV1 is closed and the heat is hot exchanged between the refrigerant and water. In the heat recovery defrost method,
the defrost cycle ends early because the heat is caught from the water.
The basic defrost method is the heat recovery defrost with the dip switch 001-10 on the Hydro unit turned OFF (default). The
bypass defrost may be performed depending on the water temperature. Setting the dip switch 001-10 to ON performs the by-

pass defrost.
+The bypass defrost

Hydro unit refrigerant system

Hydro unit water system

-— TH13 i THS2 4%
Water Refrigerant
' O - ’ - Z y
I Str\;er \!
@ _— Water pressure
protection valve
—— Check valve Prf PRV
L Cvi
Heat Heat
exchanger exchanger
X@ Solenoid valve
svi PWD PWS
. :
- TH11 TH35 ’ (aoeoer)
| 6 - L (.: Fous
[ =~ N . \
Strainer LEV1 Close Water Refrigerant Water pump
WP1 ((Expansion vessel
Manual rereif valve ((Mam piping
MRV
<«———— Refrigrant flow <«—— Water flow
+The heat recovery defrost
TH13 ) TH32 4%
Water Refrigerant
| I IS} - J - T ((
Strainer _— Water pressure
@ protection valve
—&— Check valve prf PRV
L Cvi
Heat Heat
exchanger exchanger
Close \}§® Solenoid valve
svi PWD PWS
— :
| o s ® |,
()
s Q @
o/
l Strainer LEV1 Water Refrigerant Water pump )
WP1 /(Expansion vessel
\
Manual rereif valve ((Mam piping
MRV
<«—— Refrigrant flow <«—— Water flow
BS_05_E

24 - chapter 5



[5-3 Hydro Unit Control ]

(2) Starting the defrost operation

+The defrost cycle will start when all of the three conditions (outside temperature, cumulative compressor operation time, and

pipe temperature) under <Condition 1>, <Condition 2>, or <Condition 3> are met.

Condition 1

Condition 2

Condition 3

Outside temperature
(TH7)

-5°C [23°F] or above

-5°C [23°F] or below

Cumulative compressor
operation time

50 minutes or more

90 minutes or more if the def

rost prohibit timer is set to 90.

250 minutes or more

Evaporating tempera-
ture (Te)

The evaporating temperature
has stayed below the tempera-
ture in the table below (Notel)

(Te<1.1xTH7-7.5) continued
for 3 minutes or [{1.5 + 0.02 x
(20+TH7)} > 63LS] continued

The evaporating temperature
has stayed below the tempera-
ture in the table below (Notel)

for 3 minutes for 3 minutes for 3 minutes

Note |

1) Evaporating temperature (Te)

(E)M200 - 300
-13°C
-8°C

(E)M350 - 500
-11°C
-8°C

SW4 (915) OFF
SW4 (915) ON

+The defrost cycle will not start if other outdoor units are in the defrost cycle or until a minimum of 10 minutes have passed
since the completion of the last defrost cycle.

+If 10 minutes have passed since compressor startup or since the completion of a defrost cycle, a forced defrost cycle can be
started by setting DIP SW4(913) to ON.

+Even if the defrost-prohibit timer is set to 90 minutes, the actual defrost-prohibit time for the next defrost cycle is 50 minutes
if the last defrost cycle took 12 minutes.

+All units in the heating mode will simultaneously go into the defrost cycle in a system with multiple units. The units that are
not in operation may or may not go into the defrost cycle, depending on the cumulative operation time of their compressors.

5 Control

(3) Defrost cycle

Outdoor unit fan Stopped

SVila ON

21S4a OFF

21S4b, 21S4c OFF

Sv2 ON

SV9 ON

SV10,SV11 OFF (Closed)

svi4™ ON (Open)

svi1s5'1 OFF (Open)

LEV1 0 pulses™

LEV2a 1500 pulses (M200-300), 3000 pulses (M350-500, EM200-500)
LEV2b 3000 pulses (M200-500, EM500), 41 pulses (EM200-450)
LEVZ2c 3000 pulses (M500, EM500)

LEV4 0 pulses

*1. Only the EM200 through 450 models have SV14 and SV15.
*2. This value may be greater than 0 pulse depending on the 63LS and TH4 status.

DIP SW 001-10
ON (Bypass defrost) OFF (Heat recovery defrost)
Hydro unit LEV1 41 3000
Svi ON OFF
wWP1 Normal control Command value 100%

*The indoor unit fan will stop during defrost.
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(4) Recovering from Defrost
+The setting of the dip switch 001-10 determines the defrost method (bypass defrost or heat recovery defrost).
As shown in the following flow chart, the bypass defrost may be performed during the heat recovery defrost depending on the

operation status.

Heating

VA 4

Receiving
"Defrost" signal
from OC

Hydro unit
Dip switch
SWO001-10

ON

OFF

High pressure heat recovery defrost:

LEV1 =3000

Pump = Always in operation

Indoor unit FCV during Thermo-ON = Fully open

>
>

©
fust
=)
c
@]
]
[fe]

Y

Water temp.<28°C
(DIP SW 002-10: OFF) Yes
< Water temp.<20°C
(DIP SW 002-10: ON)

Y

No. of freezing
< 3 times

Freezing is
suspected.

Lower the frequency,
count the No. of freezing.

A

Y

Receiving
"Defrost" signal
from OC

Bypass defrost

Recovering from Defrost
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5-3-5 Refrigerant Recovery Control

The refrigerant recovery control function controls the refrigerant flow at the Hydro unit during heating operation to keep the
refrigerant from collecting inside the Hydro unit.

It is also performed during cooling operation to prevent an excessive amount of refrigerant from accumulating in the outdoor
heat exchanger.

Starting criteria for the refrigerant recovery cycle (during Cooling or Heating mode)
The refrigerant recovery mode starts when all of the following conditions are met:
1) When 5 minutes have passed in the Heating mode or 30 seconds have passed in the Cooling mode since the completion of
the previous refrigerant recovery cycle AND the when following conditions are met.
Outdoor unit TH4 > 105°C [221°F]
2) When the port is not in the 4-minute restart delay mode

Starting criteria for the refrigerant recovery cycle (during Cooling or Heating mode)
The opening of LEV1 on the Hydro unit is increased.

5-3-6 Backup Control

The following backup control is started on the Hydro unit as necessary.
(1) Backup mode for plate heat exchanger protection

+The following control is performed depending on the outlet pipe temperature of the plate heat exchanger for freeze-up pro-
tection.

1) Outdoor unit (Heat source unit) g
Cooling Thermo-off S
2) Hydro unit (@)
T}
Control mode
Cooling
Outdoor unit Operation Cooling Thermo-OFF
(Heat source unit) | mode
Hydro unit LEV1 Opening during Cooling Thermo-OFF
Svi Open
WP1 Continues the cooling-only operation
Indoor unit FCv The opening depending on the indoor unit operation mode

(2) Heating water temperature backup mode

+When the heating operation can be continued without receiving heat from the refrigerant due to water temperature rise during
heating operation (the outlet pipe temperature of the plate heat exchanger is 50°C or above), the outdoor unit goes into the
Thermo-OFF mode, and the heating operation is performed only by circulating the hot water by the water pump. When the
water temperature decreases to a certain level (the outlet temperature of the plate heat exchanger is 45°C or below), the out-
door unit starts up.

5-3-7 Water Pump Protection Control

When the circuit is clogged or air enters the water circuit, the protection control starts on the Hydro unit to protect the water
pump and the system is stopped depending on the situation.

(1) When the internal temperature of the water pump increases

+When the detection temperature of the water pump outlet pipe is above a certain level, the water pump is stopped to protect
it from the heat.

(2) When the revolutions of the water pump increases

+When the revolutions of the water pump is above a certain level (The value changes depending on the specified voltage.),
the water pump is stopped to reduce the risk of air infiltration and water leaks.
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[6-1 Read before Test Run ]

6-1 Read before Test Run

(1) Check for refrigerant leak and loose cables and connectors.

(2) When opening or closing the front panel of the control box, do not let it come into contact with
any of the internal components.

Note |

+Before inspecting the inside of the control box, turn off the power, leave the unit turned off for at least 10 minutes, and check
that the voltage across pins 1 and 5 of connector RYPN has dropped to 20 VDC or less. (It takes approximately 10 minutes
to discharge electricity after the power is turned off.)

+Control box houses high temperature parts. Be well careful even after turning off the power source.

+Disconnect the relay connectors (RYFAN 1 and RYFAN 2) on the outdoor unit fan before performing maintenance work. (Be-
fore connecting or disconnecting the connector, check that the outdoor unit fan is stopped and that the voltage across pins 1
and 5 of connector RYPN has dropped to 20 VDC or less. If the outdoor unit fan is turned by strong winds, the main circuit
capacitor will be energized and poses an electric shock hazard. Refer to the wiring diagram name plate for details.

+To connect wiring to TB7, check that the voltage is 20 VDC or below.

+Reconnect the relay connectors (RYFAN 1 and RYFAN 2) on the outdoor unit fan after completion of maintenance work.

(3) Measure the insulation resistance between the power supply terminal block and the ground
with a 500V megger and make sure it reads at least 1.0Mohm.

Note |

+Do not operate the unit if the insulation resistance is below 1.0Mohm.

+Do not apply megger voltage to the terminal block for transmission line. Doing so will damage the controller board.

+The insulation resistance between the power supply terminal block and the ground could go down to close to 1IMohm imme-
diately after installation or when the power is kept off for an extended period of time because of the accumulation of refrigerant
in the compressor.

+If insulation resistance is 1 MQ or below, by turning on the main power and keeping it on for at least 12 hours, the refrigerant
in the compressor will evaporate and the insulation resistance will go up.

+Do not measure the insulation resistance of the terminal block for transmission line for the unit remote controller.

(4) When the power is turned on, the compressor is energized even while it is not operating.

Note |

+Before turning on the power, disconnect all power supply wires from the compressor terminal block, and measure the insula-
tion resistance of the compressor.

+Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or below, connect all power supply wires to
the compressor and turn on the power to the outdoor unit. (The liquid refrigerant in the compressor will evaporate by energiz-
ing the compressor.)

+Make sure both the gas and liquid valves are fully opened.

(5) Check the phase sequence and the voltage of the power supply.

When the voltage is out of the £10% range, or when the phase voltage difference is more than 2%, please discuss the coun-
termeasure with the customer.

(6) [When a transmission booster is connected]
Turn on the transmission booster before turning on the outdoor units.

Note |

+If the outdoor units are turned on first, the connection information for the refrigerant circuit may not be properly recognized.
+In case the outdoor units are turned on before the transmission booster is turned on, perform a power reset on the outdoor
units after turning on the power booster.

(7) Turn on the main power at least 12 hours before test run.

Note |

Insufficient powering time may result in compressor damage.

(8) When a power supply unit is connected to the transmission line for centralized control(*), per-
form a test run with the power supply unit being energized. Leave the power jumper connector
on CN41 as it is (factory setting).

*Includes the cases where power is supplied to the transmission line from a system controller with a power-supply function

BS_06_E chapter 6 - 1
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[6-2 Operation Characteristics and Refrigerant Charge ]

6-2 Operation Characteristics and Refrigerant Charge

Itis important to have a clear understanding of the characteristics of refrigerant and the operating characteristics of air conditioners
before attempting to adjust the refrigerant amount in a given system.

The following table shows items of particular importance.
1) During cooling operation, the amount of refrigerant in the accumulator is the smallest when all indoor units are in operation.
2) During heating operation, the amount of refrigerant in the accumulator is the largest when all indoor units are in operation.
3) General tendency of discharge temperature

+Discharge temperature tends to rise when the system is short on refrigerant.
+Changing the amount of refrigerant in the system while there is refrigerant in the accumulator has little effect on the discharge
temperature.
+The higher the pressure, the more likely it is for the discharge temperature to rise.
+The lower the pressure, the more likely it is for the discharge temperature to rise.

4) When the amount of refrigerant in the system is adequate, the compressor shell temperature is 10 to 60°C [18 to 108°F] higher
than the low pressure saturation temperature (Te).

— If the temperature difference between the compressor shell temperature and low pressure saturation temperature (Te) is
smaller than 5°C [9°F], an overcharging of refrigerant is suspected.

6-3 Evaluating and Adjusting Refrigerant Charge

6-3-1 Refrigerant Overcharge and undercharge

Overcharging or undercharging of refrigerant can cause the following symptoms:
Before attempting to adjust the amount of refrigerant in the system, thoroughly check the operating conditions of the system.
Then, adjust the refrigerant amount by running the unit in the refrigerant amount adjust mode.

The system comes to an abnormal stop, displaying 1500 (overcharged refrigerant) on | Overcharged refrigerant
the controller.

The operating frequency does not reach the set frequency, and there is a problem with | Insufficient refrigerant amount
performance.

The system comes to an abnormal stop, displaying 1102 (abnormal discharge temper-
ature) on the controller.

6-3-2 Checking the Refrigerant Charge during Operation

Operate all indoor units in either cooling-only or heating-only mode, and check such items as discharge temperature, subcool-
ing, low pressure, suction temperature, and shell bottom temperature to estimate the amount of refrigerant in the system.

Symptoms Conclusion

Discharge temperature is high. (Normal discharge temperature is below 95°C [203°F].) Slightly under-
charged refrigerant

Low pressure is unusually low.

Suction superheat is large. (Normal suction superheat is less than 20°C [36°F].)

Compressor shell bottom temperature is high. (The difference between the compressor shell
bottom temperature and low pressure saturation temperature (Te) is greater than 60°C [108°F].)

Discharge superheat is small. (Normal discharge superheat is greater than 10°C [18°F].) Slightly overcharged
refrigerant

Compressor shell bottom temperature is low. (The difference between the compressor shell bot-
tom temperature and low pressure saturation temperature (Te) is less than 5°C [9°F].)
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[6-3 Evaluating and Adjusting Refrigerant Charge ]

6-3-3 Maximum refrigerant charge

There is a limit to the amount of refrigerant that can be charged into a unit. Observe the maximum refrigerant charge in the
table below.

+M200-500YNW-A1

Total index of the outdoor units M200 M250 M300 M350 M400 M450 M500
Factory charge (kg) 6.5 6.5 6.5 9.8 9.8 10.8 10.8
Maximum additional refrigerant 8.5 8.5 8.5 14.0 14.0 19.0 19.0
charge on site (kg)

Maximum refrigerant charge (kg) 15.0 15.0 15.0 23.8 23.8 29.8 29.8

*>

EM200-500YNW-A1

Total index of the outdoor units EM200 EM250 EM300 EM350 EM400 EM450 EM500
Factory charge (kg) 6.5 6.5 6.5 9.8 10.8 10.8 10.8
Maximum additional refrigerant 8.5 8.5 8.5 14.0 15.0 19.0 19.0
charge on site (kg)

Maximum refrigerant charge (kg) 15.0 15.0 15.0 23.8 29.8 29.8 29.8

6 Test Run
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[6-3 Evaluating and Adjusting Refrigerant Charge ]

6-3-4 Refrigerant Charge Adjustment Mode

Follow the procedures below to add or extract refrigerant as necessary depending on the operation mode.

When the function switch (SW4 (922)) on the main board on the outdoor unit is turned to ON, the unit goes into the refrigerant
amount adjust mode, and operation <A> below is followed.

Note |

The unit will not go into the refrigerant amount adjust mode when the switch on the OS is set to ON.

Operation <A>
When the unit is in the refrigerant amount adjust mode, the LEV on the Hydro unit does not open as fully as it nor-
mally does during cooling operation to secure subcooling.

Note |

1

2)

3)

4)

Using the flowchart on the next page, adjust the refrigerant charge. Check the TH4, TH3, TH2, TH6, Te, and Tc values by
setting the diagnostic switch (SW4 (SW6-10: OFF) first, and use these values to diagnose the refrigerant charge.

There may be cases when the refrigerant amount may seem adequate for a short while after starting the unit in the refrigerant
amount adjust mode but turn out to be inadequate later on (when the refrigerant system stabilizes).

When the amount of refrigerant is truly adequate.

TH3-TH6 on the outdoor unit is 5°C [41°F] or above and SH on the indoor unit is between 5 and 15°C [41 and 59°F].

The refrigerant amount may seem adequate at the moment, but may turn out to be inadequate later on.

TH3-TH6 on the outdoor unit is 5°C [41°F] or less and SH on the indoor unit is 5°C [41°F] or less.

Wait until the TH3-TH6 reaches 5°C [41°F] or above and the SH of the indoor unit is between 5 and 15°C [41 and 59°F] to
determine that the refrigerant amount is adequate.

If the high pressure is not at least 2.0 MPa [290 psi], a correct judgment will not be possible for refrigerant adjustment. Perform
the adjustment when the outdoor air temperature is at least 20°C [68°F].

Refrigerant amount adjust mode automatically ends 90 minutes after beginning. When this happens, by turning off the SW4
(922) and turning them back on, the unit will go back into the refrigerant amount adjust mode.

SW4 settings

Self-diagnosis swithes on TH4 Self-diagnosis swithes on TH3
ON ON
Pl elsol e ool
12 3 45 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Self-diagnosis swithes on Te Self-diagnosis swithes on Tc
ON ON
ool e ol Ol ol
12 3 45 6 7 8 9 10 12 3 45 6 7 8 9 10
Self-diagnosis swithes on TH2 Self-diagnosis swithes on TH6
ON ON
ol elolle] ol ol
12 3 45 6 7 8 9 10 12 3 4 5 6 7 8 9 10

ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6

7 8 9 10
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Start
Gurn on SW4 (922) on the Oa —- ES
—» NO

Put all indoor units in the test run mode
and run the units in cooling mode.

Has the initial start-up NO
mode been completed?
YES

Has it been at least NO

30 minutes since
start up?

Gradually add refrigerant from
the service port on the low- —
pressure side.

Is the TH4 value of the OC
at or below 100°C [212°F]?
Note 1

Has the operating frequency NO
of the compressor on the OC
become stable?
Note 3
Keep the unit running for 5 minutes after
adjusting the refrigerant amount to NO

Does 8°C [46.4°F] < Tc-TH3 < 12°C [53.6°F] hold true?
(Use the largest ‘Tc - TH3" value of the
0OC, 081, and 082,

determine its adequacy.
Note 2

Keep the unit running for 5 minutes
after adjusting the refrigerant amount
and check(Tc-TH3) Note 2

6 Test Run

Gradually add refrigerant from
L—1 the service port on the low
pressure side.

‘Does TH2-Te 2 10°C [50“;} hold true?
(Check this item on the unit whose ‘T - TH3' value was
used in the step above.)

Does the following hold true?
Tc-TH3 < 8°C [46.4°F

Keep the unit running for 5 minutes after adjusting the
refrigerant amount to determine its adequacy. Note 2

NO

Gradually add refrigerant from
L the service port on the low
pressure side.

Is the TH4 value of the OC

at o below 95-C [20°F] Gradually add refrigerant from| |Gradually draw out

the service port on the low refrigerant from the service
pressure side. port on the low pressure side

Adjustment complete
Turn off SW4 (922) on the OC.
Note 4

For information about Notes 1 through 4 in the flowchart, refer to items 1) through 4) on the previous page.

/\ CAUTION

Do not release the extracted refrigerant into the air.
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[6-3 Evaluating and Adjusting Refrigerant Charge ]

6-3-5

Calculation of the Amount of Additional Refrigerant

+The amount of refrigerant to be added depends on the size and the total length of the liquid piping.

+Calculate the amount of refrigerant to be charged according to the formula below.

+Round up the calculation result to the nearest 0.1 kg (0.1 0z).

(1) Units "m" and "kg"

<Formula>

+*When the piping length from the outdoor unit to the farthest hydro unit is 10 m (32 ft) or shorter

Amount of
additional
charge (kg)

+*When the piping length from the outdoor unit to the farthest hydro unit is longer than 10 m (32 ft)

219.05 total 215.88 total 212.7 total 29.52 total 26.35 total
length +| length +| length +| length +| length
x 0.29 (kg/m) x 0.2 (kg/m) % 0.12 (kg/m) x 0.06 (kg/m) x 0.024 (kg/m)
Outdoor unit model Amount (kg) Hydro unit model Amount (kg)
(E)M200 0 WM250 3.0
(E)M250 0 ' WM350 3.0
(E)M300 0 WM500 3.0
* (E)M350 0
(E)M400 0
(E)M450 0
(E)M500 0

* Amount of refrigerant to be charged for
single-module units

Amount of
additional
charge (kg)

6 - chapter 6

219.05 total 215.88 total 2912.7 total 29.52 total 26.35 total
length +| length +| length +| length +| length
x 0.24 (kg/m) x 0.16 (kg/m) % 0.10 (kg/m) % 0.050 (kg/m) x 0.019 (kg/m)
Outdoor unit model Amount (kg) Hydro unit model Amount (kg)
(E)M200 0 WM250 3.0
(E)M250 0 ' WM350 3.0
(E)M300 0 WM500 3.0
* (E)M350 0
(E)M400 0
(E)M450 0
(E)M500 0

* Amount of refrigerant to be charged for
single-module units

BS_06_E




[6-3 Evaluating and Adjusting Refrigerant Charge ]

(2) Units "ft" and "oz"

<Formula>

+*When the piping length from the outdoor unit to the farthest hydro unit is 10 m (32 ft) or shorter

Amount of
additional
charge (0z)

23/4 total length

25/8 total length

+| #1/2 total length

+ 23/8 total length

@1/4 total length
x 0.26 (oz/ft)

* Amount of refrigerant to be charged for
single-module units

=| x 3.1 (oz/ft) 1 x 2.15 (0z/ft) x 1.29 (0z/ft) x 0.65 (0z/ft) |
Outdoor unit model Amount (0z) Hydro unit model Amount (0z)

(E)M200 0 WM250 106
(E)M250 0 * WM350 106
(E)M300 0 WM500 106

' (E)M350 0
(E)M400 0
(E)M450 0
(E)M500 0

+*When the piping length from the outdoor unit to the farthest hydro unit is longer than 10 m (32 ft)

Amount of
additional
charge (0z)

_| 23/4 total length
~| x 2.59 (oz/ft)

25/8 total length
x 1.73 (oz/ft)

21/2 total length
x 1.08 (oz/ft)

23/8 total length
x 0.54 (oz/ft)

@1/4 total length
x 0.21 (oz/ft)

BS_06_E

Outdoor unit model Amount (0z) Hydro unit model Amount (0z)
(E)M200 0 WM250 106
(E)M250 0 } WM350 106
(E)M300 0 WM500 106

* (E)M350 0
(E)M400 0
(E)M450 0
(E)M500 0

* Amount of refrigerant to be charged for
single-module units

chapter 6 - 7

6 Test Run




c
>
o
—
0
()
|_
©

[6-4 The Following Symptoms Are Normal ]

6-4

The Following Symptoms Are Normal

Symptoms

Remote controller
display

Cause

The indoor unit does not start
after starting cooling (heating)
operation.

"Cooling (heating)"
icon blinks on the
display.

The unit cannot perform a heating (cooling) operation when other indoor
units on the same refrigerant system, are performing a cooling (heating)
operation.

The auto vane adjusts its posi-
tion by itself.

Normal display

After an hour of cooling operation with the auto vane in the vertical posi-
tion, the vane may automatically move into the horizontal position.
Louver blades will automatically move into the horizontal position while
the unit is in the defrost mode, pre-heating stand-by mode, or when the
thermostat triggers unit off.

The fan speed changes dur-
ing heating.

Normal display

Very Low fan speed when "Thermo-OFF.' Changes from Very Low to pre-
set fan speed when "Thermo-ON" depending on pipe temperature.

The fan stops during heating

The fan remains stopped during defrost operation.

operation. Defrost

The fan keeps running after Unlit When the auxiliary heater is turned on, the fan operates for one minute
the unit has stopped. after stopping to dissipate heat.

The fan speed does not reach The fan operates at extra low speed for 5 minutes after it is turned on or
the set speed when operation STAND BY until the pipe temperature reaches 35°C[95°F], then it operates at low

switch is turned on.

speed for 2 minutes, and finally it operates at the set speed.
(Pre-heating stand-by)

When the main power is
turned on, the display shown
on the right appears on the in-
door unit remote controller for
5 minutes.

"HO" or "PLEASE
WAIT" icons blink
on the display.

The system is starting up. Wait until the blinking display of "HO" or
"PLEASE WAIT" go off.

The drain pump keeps run-

The drain pump stays in operation for three minutes after the unit in the

ning after the unit has Unlit cooling mode is stopped.
stopped.
The drain pump is running Unlit When drain water is detected, the drain pump goes into operation even

while the unit is stopped.

while the unit is stopped.

Indoor units and hydro units
make noise during cooling/
heating changeover.

Normal display

This noise is made when the refrigerant circuit is reversed and is normal.

Warm air sometimes comes
out of the indoor units that are
not in the heating mode.

Normal display

This is due to the fact that the LEVs on some of the indoor units are kept
slightly open to prevent the refrigerant in the indoor units that are not op-
erating in the heating mode from liquefying and accumulating in the com-
pressor. It is part of a normal operation.

8- chapter 6
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6-5 Hydro Unit Replacement Instructions

6-5-1 Debris removal operation

This operation removes the debris that may have been introduced during installation from the water circuit.
Perform this operation after completion of water- and refrigerant-piping work, air tightness test, evacuation
of refrigerant circuits, refrigerant charging, and electrical work.
1.Preparation for debris removal operation
1.Turn on the breaker, and then open the auto air vent valve (accessary) on the water piping and the air vent valves on
the indoor units.
Refer to the Installation Manual for the location of air vent valves.
(If there are air vent valves on the field-installed pipes, open the valves as well.)

1

Indoor unit (Example: PEFY-W-VMA-E)
2.Set DIPSW 011-1 to ON. (—Opens the flow control valve and facilitates water flow)
3.Supply water from the suction pipe on the Hydro unit.

Install a non-return valve to prevent water in the water circuit
flowing back to the water supply pipe, or remove the water
supply hose after the air vent operation.

4.Check that water comes from each air vent valve, and set DIPSW 011-4 to OFF to perform the debris removal
operation.

2.Debris removal operation
1.If there are a large amount of debris in the water in the field-installed pipes, set DIPSW 002-1 from OFF to ON.

(Refer to the flowchart for debris removal operation for details.)
Perform the debris removal operation. (Each air vent valve should stay open.)

LED and DIPSW positions

B
2.Forty minutes after the completion of debris removal operation, the LED will indicate "AirE." The LED indication will
change to "Air0," "Air1," and "AirE" in order. Then, the water pump will stop.
3.Stop the water supply, and check that no water is coming out of the air vent valves.

4.0pen the water-vent valve.
Slowly open the strainer. (Note that if it is opened fast, water may blast out.)

Remove the strainer, clean its inside, and refit it.

5.Make sure the strainers are re-installed.

Flowchart for debris removal operation (DIPSW2-1 is ON.)
- - - The operation is performed while air is
Step 1[Intermittent operation of water pump (20 min) | dischaprged from tphe water pipe. [Air0]

\
- - - - Debris in the pipe will accumulate into the
Step 2[ Operation of all indoor units (20 min) strainer by operating all indoor units. [Air1 to AirE]

(1) The operation can be forced to stop by setting DIPSW 002-4 from OFF to ON.
(2) If it is found during any step that debris removal operation has not been completed to the desired degree, start over at

Step 2-1.

<General cautions>

(1) To avoid malfunction, do not connect or disconnect the power connector of the water pump being powered on.
(2) Check for water leaks from the field-installed pipe joint during operation.

(3) Do not pull the housing joint on the connection of the water pipe with pliers so that undue force is applied.

(4) If Error appears on the LED, turn off the breaker, turn it back on, and start over at step 2-1.

3.End processing
Set the dipswitche 002-1 to OFF after completion of debris removal operation.

BS_06_E
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[6-5 Hydro Unit Replacement Instructions ]

6-5-2 The air vent operation

This operation removes the air that remains after water is supplied to the water circuit.
Perform this operation after completion of water- and refrigerant-piping work, air tightness test, evacuation
of refrigerant circuits, and refrigerant charging (and debris removal, if performed).

1.Preparation for the air vent operation

1.Turn on the breaker, and then open the auto air vent valve (accessary) on the water piping and the air vent valves on
the indoor units.
Refer to the Installation Manual for the location of air vent valves.

(If there are air vent valves on the field-installed pipes, open the valves as well.)
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Indoor unit (Example: PEY—W—VMA—E)
2.Supply water from the suction pipe on the Hydro unit.

Install a non-return valve to prevent water in the water circuit
flooding back to the water supply pipe, or remove the water
supply hose after the air vent operation.

3.Check that water comes from each air vent valve, and perform the air vent operation.

2.Air vent operation
1.Set DIPSW 002-3 from OFF to ON.
2.Set DIPSW 002-1 from OFF to ON (If system checking is unnecessary, this step can be skipped).
3.The LED will indicate "Air0," "Air1," "Air2," "Co-1," "Co-2," "Co-3," and "AirE" in order over a period of up to maximum
minutes, and after maximum minutes have passed, the water pump will stop.
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LED and DIPSW positions

4.Set the dipswitch 002-1, 002-3 from ON to.OFF
5.Close the all air vent valves and auto air vent valves.
6.Stop the water supply.

3.Checking for the presence of residual air
1.If there is residual air in the circuit, it will be noisy. Check for water leaks from the pipe, and then, perform the air vent
operation again.

Flowchart for air vent operation (Set DIPSW 002-3 to ON first, and then DIPSW 002-1 to ON.)
| The operation is performed while air is
discharged from the water pipe. [Air0]

Step 1[Intermittent operation of water pump (20 min)

/

Step 2| Operation of all indoor units (20 min)

| The residual air will be roughly removed
by operating all indoor units. [Air1]

\
Step 3 Operation of individual indoor unit The residual air will be removed by operating
(10 min per one connected indoor unit) indoor units for each branch. [Air2]
¢ The saturated air in the circulating water will be

removed by performing heating operation for all
indoor units and raising the temperature of the
i circulating water. [Co-2]

Step 4| Heating operation of all indoor units (20 min) |

Step 5 System check The following system check will be performed.
(18 min + 30 sec per one connected indoor unit) * Water pressure checking [Co-1]

« Water piping length checking [Co-2, Co-3 to AirE]
(1)The operation can be forced to stop by setting DIPSW 002-4 from OFF to ON.

(2) If it is found during any step that air ventilation has not been completed to the desired degree, go back to Step 2-1.
(3)If Error appears on the LED, turn off the breaker, turn it back on, and start over at step 2-1.

Be sure to perform this operation when changing the system configuration.

4.End processing
Set the dipswitches 002-1 and 002-3 to OFF after completion of air vent operation.
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[7-1 Error Code and Preliminary Error Code Lists ]

7-1  Error Code and Preliminary Error Code Lists
Searched unit
Prelimi- | , EMor g
Error hary (?rzzlrlg)] ) Error code definition Ele| = > % Notes
Code error detail 5% SN
code code _§ § o é g
SIE|E|2]é&
4300 :
0403 3282 6 Serial communication error/Panel communication error | O (0] (page 8)
4308 (Ngt o
0404 - - Indoor unit control-related errors (@) (page 9)
0900 - - Test run o
1102 1202 - Discharge temperature fault (0] (page 10)
1301 - - Low pressure fault (0] (page 11)
1302 1402 - High pressure fault (0] (page 12)
1500 1600 - Refrigerant overcharge (0] (page 13)
- 1605 - Preliminary vacuum protection (0]
2500 - - Drain sensor submergence (0] (page 14)
2501 - - Water pump error (0] (page 16)
2502 - - Drain pump fault (0] (page 17)
2503 - - Drain sensor (Thd) fault (0] (0] (page 19)
2512 - - Control valve failure (0] (page 20)
2519 2619 Abnormal water pressure drop (@) (page 20)
2520 2620 Abnormal water pressure rise o (page 21)
2600 - - Water leakage (0] (page 22)
2601 - - Water supply cutoff (0] (page 22)
3121 - - Out-of-range outside air temperature (0] (page 23)
3511 3611 - Refrigerant overcooling (0] (page 24)
3512 3612 - Locked cooling fan (@) (page 25)
4102 4152 - Open phase (0] (page 26)
4106 - - Transmission power supply fault (0] (page 27)
4109 - - Fan operation status detection error (0] (page 27)
4114 - - Indoor unit fan motor error @) (page 28)
[101]
4115 4165 [102] Power supply signal sync error (0] @) (page 29)
4116 - - RPM error/Motor error (@) (0] (page 30)
4121 4171 - Function setting error (0] (page 30)
4124 - - Electric system not operate due to damper abnormality (0] (page 31)
[101] | Converter error @) (page 32)
4129 4179
[102] | Power supply signal sync error (0] (page 32)
4130 - - Control power supply error (@) (page 33)
4131 - [[110513]' Slightly open indoor unit valve during power cut (0] (page 34)
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[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
Prelimi- (pErgI?r:\ 2
- p— E
CE:rrgr nary inary) Error code definition S|lxz|=|>|E Notes
ode | €ror | geai 2151828
code S|l 5| o|® %
218|128 |¢
8 = I o e
[0] Backup operation (0]
[108] | Abnormal bus voltage drop (Software detection) (0] (0] (page 35)
[109] | Abnormal bus voltage rise (Software detection) (0] (0] (page 37)
4220 4320 [110] | BUS voltage error (Hardware detection) (0] (page 37)
4225 4325 -
4226 4326 [111] | Logic error (0] @) (page 38)
(Note) | (Note) | [112] | Logic error o} (page 38)
[123] | Voltage boost control error (0] (page 38)
[129] | Control power-supply fault (0] (page 39)
[131] | Low bus voltage at startup (0] @) (page 39)
4228 4328 [101] | BUS voltage error (Software detection) @) (page 40)
4230 4330
4235 4335 [125] | Heatsink overheat protection (0] 0] (page 41)
4236 4336
4230 4330 [126] | DCL temperature fault (0] (page 42)
4240 4340
4245 4345 - Overload protection (0] (0] (page 43)
4246 4346
[0] Backup operation (0]
[101] | IPM error (0] (0] (page 44)
0 [104] | Short-circuited IPM/Ground fault (0] (0] (page 45)
Q
'8 4250 4350 [105] | Overcurrent error due to short-circuited motor (0] 0] (page 46)
O
4255 4355
N Instantaneous overcurrent breaker error (S/W detec-
S 4256 | 4356 | [106] |ohy us overeu ( o) o) (page 47)
i (Note) | (Note)
g [107] Ei)ovlsrcurrent breaker error (effective value) (S/W detec- o o (page 47)
0
g [121] | DCL overcurrent breaker error (hardware detection) (0] (page 48)
-% [122] | DCL overcurrent breaker error (software detection) (0] (page 48)
E 4250 4350 [128] | DCL overcurrent breaker error (hardware detection) (0] (page 48)
7]
()
9o 4255 4355
% 4956 4356 [137] | Step-out fault (0] (page 48)
= 4260 - - Heatsink overheat protection at startup (0] (0] (page 49)
~ Return air temperature
(TH21) P (0] (page 50)
5101 1202 - Temperature sensor fault I
OA processing unit inlet
temperature (TH4) o (page 50)
Indoor unit pipe tempera-
ture (TH22) o (page 50)
) OA processing unit pipe
5102 1217 Temperature sensor fault temperature (TH2) (@) (page 50)
HIC bypass circuit outlet
temperature (TH2) o (page 51)
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[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
Prelimi- (pErgI(i)r:\ 2
- p— E
cE;ggé gﬁgyr inary) Error code definition g 2= | > ‘g Notes
detalil —|5|5|Z|o°
code o | = Z |
code S|l o|o|lwn |5
218|128 |¢
8 = I o e
Indoor unit gas-side pipe
temperature (TH23) o (page 50)
OA processing unit gas-
5103 1205 00 Temperature sensor fault | side pipe temperature 0] (page 50)
(TH3)
Pipe temperature at heat-
exchanger outlet (TH3) o (page 51)
OA processing unit intake
air temperature (TH1) o (page 50)
(page 50)
Detectable
Outside temperature only by the
5104 1202 - Temperature sensor fault (TH24) 0] All-Fresh
type indoor
units
Outdoor unit discharge
temperature (TH4) o (page 51)
Accumulator inlet temper-
5105 1204 - Temperature sensor fault ature (TH5) (0] (page 51)
HIC circuit outlet tempera-
5106 1216 - Temperature sensor fault ture (TH6) (0] (page 51)
Outside temperature
5107 1221 - Temperature sensor fault (TH7) (0] (page 51)
Shell bottom temperature
5115 Temperature sensor fault (0] (page 51)
(TH15)
[0] Backup operation (0]
5110 1214 X
01 Temperature sensor fault Heatsink temperature (0] (0] (page 52)
(THHS)
Liquid-side refrigerant
5111 - - temp. of heat exchanger (0] (page 53)
Temperature sensor fault | (TH11)
(Hydro unit) S —
) ) as-side refrigeranttemp.
5113 of heat exchanger (TH13) o (page 53)
[0] Backup operation (0]
5120 1248
01 Temperature sensor fault | DCL(THL) (0] (page 53)
Water-side outlet temp. of
5132 - - o (page 53)
Temperature sensor fault | N€at exchanger (TH32)
(Hydro unit) Water pump WP1 outlet
5135 ) ) temperature (TH35) o (page 53)
) Refrigerant pressure sensor fault
5201 1402 (Outdoor unit HPS/Hydro unit Prf) o o (page 54)
5201 - - Water pressure sensor fault (indoor unit) (0] (page 54)
5202 - - Water pressure sensor fault (indoor unit) (0] (page 55)
5202 - - Water pressure sensor fault (Hydro unit Pw1) @) (page 55)
5203 - - Water pressure sensor fault (Hydro unit Pw2) @) (page 55)
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[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
Prelimi- (pEr(rerI(i)r;] k)
- p— E
(E;gg é ngyr inary) Error code definition g 2= | > ‘g Notes
detail —|s3|5|Z]| 8
code o | = Z |
code S|l o|o|lwn |5
218|128 |¢
8 = I o e
[0] Backup operation (0]
[115] | ACCT sensor fault (0] (@) (page 56)
[116] | DCCT sensor fault (page 56)
20 300 [117] | ACCT sensor circuit fault (0] (@) (page 57)
5301 4
[118] | DCCT sensor circuit fault (page 57)
[119] | Open-circuited IPM/Loose ACCT connector (0] 0] (page 58)
[120] | Faulty ACCT wiring (0] (0] (page 59)
[127] | DCL electric current circuit error (0] (page 59)
[0] Backup operation (0]
gggg iggg [135] | Current sensor fault (0] (page 60)
[136] | Current sensor circuit fault (0] (page 60)
5701 - - Loose float switch connector (0] (page 60)
Remote controller board fault (nonvolatile memory er-
6201 - - ror) O | (page 61)
6202 - - Remote controller board fault (clock IC error) O | (page 61)
[001] Detection of overlapped address in centralized control o|lo|o| o] o|pages2
6600 _ System pag
[002] | Detection of overlapped address in indoor unitsystem | O | O | O | O | O | (page 62)
Detection of polarity setting error in centralized control
5601 ) [001] system O | (page 62)
[002] | Detection of polarity setting error in indoor unit system O | (page 62)
Transmission processor hardware error in centralized
[001] control system 010|000 (page63)
6602 - — — _
[002] Transmission processor hardware error in indoor unit olo|o]| o] o|(pages3)
system pag
Transmission Bus-Busy error in centralized control
5603 ] [001] system O| O | O | O] O |(page 64)
ransmission Bus-Busy error in indoor unit system page
[002] |T ission Bus-B inind i O|O0O|O0O| 0| 0O|( 64)
Communication error between device processor on cir-
6606 ) [003] cuit board and M-NET processor 010|000 (page64)
6607 - - No-Ack error O| O | O | O] O |(page 65)
6608 - - No response error O[O | O | O] O |(page 74)
6831 ) ) MA remote controller signal reception error (No signal o 0 | (page 75)
reception) pag
) ) MA remote controller signal transmission error (Syn-
6832 chronization error) o O | (rage 76)
6833 ) ) MA remote controller signal transmission error (Hard- o 0 | (page 77)
ware error) pag
) ) MA remote controller signal reception error (Start bit
6834 detection error) o O | (rage 78)
6840 - - Indoor-outdoor communication: Reception error (@) (page 79)
6841 - - A control communication synchronism not recover (0] (page 79)
4 - chapter 7 BS_07_E




[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit

- Error =

Error Prnealllrr;“- (prelim- - = %
inary) Error code definition S l=2|=]|>]|%¢ Notes

Code error detai S| S| E|<| o

code etail 5121212 o

code S|lo|o|wn| s

2182|185

8 = I o e
6842 - - Indoor-outdoor communication: Transmission error (0] (page 80)
6843 - - A control communication start bit detection error (0] (page 81)
6846 - - Start-up time over (0] (page 82)
7100 - - Total capacity error (0] (page 83)
7101 - - Capacity code setting error O|lO0O|O]|O (page 84)
7102 - - Wrong number of connected units (0] (0] (page 85)
7105 - - Address setting error (0] (page 86)
7106 - - Attribute setting error (0] (page 86)
7110 ) ) g:rcr)(rjlrnectlon information signal transmission/reception | (page 87)
7111 - - Remote controller sensor fault (0] 0] (page 87)
7113 - - Function setting error (improper connection of CNTYP) | O (0] (page 88)
7117 - - Model setting error (0] (@) (page 89)
7130 - - Incompatible unit combination (0] (page 90)

BS_07_E chapter 7 - 5
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[7-1 Error Code and Preliminary Error Code Lists ]

Note |

Outdoor unit

+The last digit in the check error codes in the 4000's and 5000's and two-digit detail codes indicate if the codes apply to com-
pressor inverter on fan inverter.

Example

Code 4225 (detail code 108): Bus voltage drop in the fan inverter system
Code 4230 : Heatsink overheat protection in the compressor inverter system

The last digit Inverter system
Oor1l Compressor inverter system
50r6 Fan inverter system

<Compressor inverter>

6 - chapter 7

. Temperature
. Overload protec- | Current effective | Current peak val- -
INV board Outdoor units tion Imax (Arms) | value error (Arms) | ue error (Apeak) pr°‘ei£'g;‘ ToL
(E)YM200
39
INV35Y (E)YM250 19 23
(E)YM300
(E)M350 95
INV42Y (E)M400 56
27 33
(E)M450
INV37YC (E)M500
<Fan inverter>
. Temperature
. Overload protec- | Current effective | Current peak val- .
INV board Outdoor units tion Imax (Arms) | value error (Arms) | ue error (Apeak) pro‘ec(ﬁ'g;‘ ToL
(E)M200
(E)M250 3.9 7.0
(E)M300
INVS/19Y (E)M350 Off Off
(E)M400 4.5 8.5
(E)M450
(E)M500 3.9 7.0
BS_07_E



[7-1 Error Code and Preliminary Error Code Lists ]

Hydro unit

+*Which errors in the 4000's range apply to the pump inverter or the power-supply board can be determined by the lowest digit
of the two-digit detail code.

Example

4300 (Detail 01) code—Serial communication error Pump-inverter
4308 (Detail 08) code—Serial communication error Power-supply board

The last digit Inverter system
Oor1l Pump inverter
8 Power-supply board

<Pump inverter>

. Temperature
. Overload protec- | Current effective | Current peak val- -
INV board Outdoor units tion Imax (Arms) | value error (Arms) | ue error (Apeak) pm‘ec(i'g? ToL
CMH-WM250V 2.3
INV32 CMH-WM350V 2.8 5.0 8.0 100
CMH-WM500V 3.2

BS_07_E
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[7-2 Error Code Definitions and Solutions: Codes [0 - 999] ]

7-2  Error Code Definitions and Solutions: Codes [0 - 999]

7-2-1 Error Code [0403]

1. Error code definition
Serial communication error

2. Error definition and error detection method

Serial communication error between the control board and the INV board on the compressor, and between the control board
and the Fan board

Detail code 1: Between the control board and the INV board

Detail code 5, 6: Between the control board and the Fan board

Detail code 8: Between the control board and power-supply board (hydro unit)

3. Cause, check method and remedy
Qutdoor unit
(1) Faulty wiring

Check the following wiring connections.
1) Between Control board and Fan board

Control board FAN board
CN4A CN80
CN4B CN80

2) Between control board and INV board

Control board INV board
CN4 CN2

3) Between power-supply board and INV board

Power-supply board INV board
CNINV CN19V

4) Between power-supply board and Fan board

Power-supply board FAN board
CNFAN1 CN81l
CNFAN2 CN81

(2) PS board failure
Replace the PS board if the LED on the INV board, Fan board, or control board is not lit.
Using the detail codes, check the status of the LEDs on the circuit boards below.

Detail code 1: LED on the INV board
Detail code 5: LED on the right Fan board
Detail code 6: LED on the left Fan board

*When the power-supply board is normal, all LEDs will be lit.
(3) INV board failure, Fan board failure and Control board failure
If the problem persists after a power reset, replace the INV board, FAN board, or control board.
(4) Incorrect DIPSW setting on the Fan board
Make sure the DIPSW on the Fan board are set as follows.
+Models with a single fan
DIPSW 1-3: ON
(All other switches: OFF)
+Models with two fans

DIPSW 1-3 on the right Fan board: ON (All other switches: OFF)
DIPSW 1-4 on the left Fan board: ON (All other switches: OFF)

(%)
[}
©
@]
O
S
(o]
-
L
Ll
(@)
£
[%2)
-}
(@)
c
=
o
o
<
[%2)
Q
Q
>
(o]
S
-
N~

8 - chapter 7 BS 07_E



[7-2 Error Code Definitions and Solutions: Codes [0 - 999] ]

Hydro unit
(1) Faulty wiring

Check the following wiring connections.
1) Between the control board and the inverter board (Detail code 1)

Control board Inverter board Power-supply board
CN4 CN4 -
CN2 CN2 CN17Vv
CN305 - CNRST

2) Between the control board and the power-supply board (Detail code 8)

Control board Power-supply board
CN801 CNO001
CN802 CNO002

(2) Power-supply board fault

Replace the power-supply board if any of the LEDs on the following is unlit: Inverter board, control board, or power-supply
board.

(3) Inverter board fault and control board fault
If the problem persists after a power reset, replace the inverter board or the control board.

7-2-2 Error Code [0404]

1. Error code definition
Indoor unit control-related errors

2. Error definition and error detection method

Indoor controller board
Abnormal if data cannot be read normally from the nonvolatile memory of the indoor controller board.

3. Cause, check method and remedy

Cause Check method and remedy

Defective indoor controller board Replace indoor controller board.

Note: Refer also to the Service Handbook for the indoor units.

7 Troubleshooting Using Error Codes
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3  Error Code Definitions and Solutions: Codes [1000 - 1999]

7-3-1 Error Code [1102]

1.

1)

2)

3)

4)

5)

Error code definition
Discharge temperature fault

Error definition and error detection method

If the discharge temperature of 120 °C [248°F] or more is detected during the operation (the first detection), the outdoor unit
stops once, turns to anti-restart mode for 3 minutes, and restarts after 3 minutes automatically.

If the discharge temperature of 120° C [248°F] or more is detected again (the second detection) within 30 minutes after the

second stop of the outdoor unit described above, the mode will be changed to 3 - minute restart mode, then the outdoor unit
will restart in 3 minutes.

If the discharge temperature of 120°C [248°F] or more is detected (the 30th detection) within 30 minutes after the stop of the
outdoor unit described above (regardless of the first or the 29th stop), the outdoor unit will make an error stop, and the error
code "1102" will be displayed.

If the discharge temperature of 120°C [248°F] or more is detected more than 30 minutes after the previous stop of the outdoor
unit, the detection is regarded as the first detection, and the operation described in step 1 above will start.

For 30 minutes after the stop (the first stop or the second stop) of the outdoor unit, preliminary errors will be displayed on the
LED display.

Cause, check method and remedy

Cause Check method and remedy

1) Gas leak, gas shortage Refer to the following page(s). [6-3 Evaluating and Adjusting
Refrigerant Charge]

2 Overload operation Check operating conditions and operation status of indoor/
outdoor units.

3) LEV failure on the Hydro unit Perform a cooling or heating operation to check the opera-
tion.

(4) Outdoor unit LEV1 actuation failure Cooling: Hydro unit LEV1

Outdoor unit LEV2 actuation failure Heating: Hydro unit LEV1

Refer to the following page(s). [8-8 Troubleshooting LEV,
FCV Problems]

5) Closed refrigerant service valve Confirm that the refrigerant service valve is fully open.

(6) Outdoor fan (including fan parts) failure, mo- Check the fan on the outdoor unit.
tor failure, or fan controller malfunction Refer to the following page(s). [8-7 Troubleshooting Outdoor
Rise in discharge temp. by low pressure Unit Fan Problems]
drawing for (3) - (6).

©) Gas leak between low and high pressures Perform a cooling or heating operation and check the opera-
(4-way valve failure, Compressor failure, So- tion.
lenoid valve (SV1a) failure)

8 Thermistor failure Refer to the following page(s). [7-7-2 Error Codes
(TH4) [5102,5103,5104,5105,5106,5107,5115]]

9) Input circuit failure on the controller board Check the inlet air temperature on the LED monitor.
thermistor

10 - chapter 7 BS 07_E



[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-2 Error Code [1301]

1. Error code definition
Low pressure fault

2. Error definition and error detection method
When starting the compressor from Stop Mode for the first time if low pressure reads 0.098MPa [14psi] immediately before

start-up, the operation immediately stops.

3. Cause, check method and remedy

Cause Check method and remedy

1) Inner pressure drop due to a leakage. Refer to the following page(s). [8-5-3 Comparing the Low-
) Pressure Sensor Measurement and Gauge Pressure]
2) Low pressure sensor failure

3 Short-circuited pressure sensor cable due to
torn outer rubber

4) A pin on the male connector is missing.
(5) Disconnected wire

(6) Failure of the low pressure input circuit on the
controller board

7 Troubleshooting Using Error Codes
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-3

1.

1

2)

3)
4)

5)
6)

7

Error Code [1302] (during operation)

Error code definition
High pressure fault 1 (Outdoor unit)

Error definition and error detection method

If the pressure of 3.78MPa [548psi] or higher is detected by the pressure sensor during operation (the first detection), the out-
door stops once, turns to antirestart mode for 3 minutes, and restarts after 3 minutes automatically.

If the pressure of 3.78MPa [548psi] or higher is detected by the pressure sensor again (the second detection) within 30 min-
utes after the first stop of the outdoor unit, the outdoor unit stops once, turns to anti-restart mode for 3 minutes, and restarts
after 3 minutes automatically.

If the pressure of 3.87MPa [561psi] or higher is detected by the pressure sensor (the third detection) within 30 minutes of the
second stop of the outdoor unit, the outdoor unit will make an error stop, and the error code "1302" will be displayed.

If the pressure of 3.78MPa [548psi] or higher is detected more than 30 minutes after the stop of the outdoor unit, the detection

is regarded as the first detection, and the operation described in step 1 above will start.
For 30 minutes after the stop of the outdoor unit, preliminary errors will be displayed on the LED display.
The outdoor unit makes an error stop immediately when not only the pressure sensor but also the pressure switch detects

4.1570-015 \pa [60170-22 psi]

Open phase due to unstable power supply voltage may cause the pressure switch to malfunction or cause the units to come

to an abnormal stop.
Cause, check method and remedy

Cause

Check method and remedy

1) Hydro unit LEV1 actuation failure -> Cooling
Hydro unit LEV1 actuation failure -> Heating

Perform a cooling or heating operation to check the oper-
ation.

Cooling: Hydro unit LEV1

Heating: Hydro unit LEV1

Refer to the following page(s). [8-8 Troubleshooting LEV,
FCV Problems]

(6) Dirty heat exchanger of the indoor unit

) Indoor fan (including fan parts) failure or motor
failure
Rise in high pressure caused by lowered con-

2 Closed refrigerant service valve Confirm that the refrigerant service valve is fully open.
3) Short cycle on the indoor unit side Check the indoor units for problems and correct them, if
(4) Clogged filter on the indoor unit any.
5) Feduced air flow due to dirty fan on the indoor unit

an

densing capacity in heating operation for (2) - (7).

(8) Short cycle on the outdoor unit
9) Dirty heat exchanger of the outdoor unit

Check the outdoor units for problems and correct them, if
any.

(10)  Outdoor fan (including fan parts) failure, motor
failure, or fan controller malfunction
Rise in discharge temp. by low pressure drawing
for (8) - (10).

Check the fan on the outdoor unit.
Refer to the following page(s). [8-7 Troubleshooting Out-
door Unit Fan Problems]

(11) Solenoid valve (SV1a) malfunction (The by-pass
valve (SV1a) can not control rise in high pres-
sure).

Refer to the following page(s). [8-6 Troubleshooting Sole-
noid Valve Problems]

(12)  Thermistor failure (TH3, TH7)

Refer to the following page(s). [7-7-2 Error Codes
[5102,5103,5104,5105,5106,5107,5115]]

(13)  Pressure sensor failure

Refer to the following page(s). [8-5-1 Comparing the High-
Pressure Sensor Measurement and Gauge Pressure]

(14)  Failure of the thermistor input circuit and pressure
sensor input circuit on the controller board

Check the temperature and the pressure of the sensor
with LED monitor.

(15)  Thermistor mounting problem (TH3, TH7)

(16)  Disconnected male connector on the pressure
switch (63H1) or disconnected wire

Check the temperature and the pressure of the sensor
with LED monitor.

(17)  Voltage drop caused by unstable power supply
voltage

Check the input voltage at the power supply terminal block
(TB1).

12 - chapter 7
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

(18)  Open phase in the power-supply due to improper Refer to item (5) in section [6-1 Read before Test Run].
power-supply wiring

7-3-4 Error Code [1302] (at startup)

1. Error code definition
High pressure fault 2 (Outdoor unit)

2. Error definition and error detection method
If the pressure of 0.098MPa [14psi] or lower is registered on the pressure sensor immediately before start-up, it will trigger an

abnormal stop, and error code "1302" will be displayed.

3. Cause, check method and remedy

Cause Check method and remedy
1) Inner pressure drop due to a leakage. Refer to the following page(s). [8-5-1 Comparing the
. High-Pressure Sensor Measurement and Gauge
(2) Pressure sensor failure Pressure]
?3) Shorted-circuited pressure sensor cable due to torn
outer rubber
4) A pin on the male connector on the pressure sensor
is missing or contact failure
5) Disconnected pressure sensor cable
(6) Failure of the pressure sensor input circuit on the
controller board
©) Open phase in the power-supply due to improper Refer to item (5) in section [6-1 Read before Test
power-supply wiring Run].
7-3-5 Error Code [1500]

1. Error code definition
Refrigerant overcharge

2. Error definition and error detection method
An error can be detected by the discharge temperature superheat.

1) If the formula "ToilSH (shell bottom SH) <10°C [50°F]" is satisfied during operation (first detection), the outdoor unit stops,
goes into the 3-minute restart mode, and starts up in three minutes.

2) If the formula "TdSH <10°C [50°F]" is satisfied again within 30 minutes of the fifth stoppage of the outdoor unit (sixth detec-
tion), the unit comes to an abnormal stop, and the error code "1500" appears.

3) If the formula "ToilSH (shell bottom SH) <10°C [50°F]" is satisfied 30 minutes or more after the first stoppage of the outdoor
unit, the same sequence as Item 1) above (first detection) is followed.

4) For 30 minutes after the stop of the outdoor unit, preliminary errors will be displayed on the LED display.

3. Cause, check method and remedy

Cause Check method and remedy

7 Troubleshooting Using Error Codes

(1) Overcharged refrigerant Refer to the following page(s). [6-3 Evaluating and Adjust-
ing Refrigerant Charge]

(2)  Thermistor input circuit failure on the control board Check the temperature and pressure readings on the sen-
sor that are displayed on the LED monitor.

(3) Faulty mounting of thermistor (TH15) Check the temperature and pressure readings on the
thermistor that are displayed on the LED monitor.

(4) Outdoor unit LEV2 actuation failure -> Heating Refer to the following page(s). [8-8 Troubleshooting LEV,
FCV Problems]

BS_07_E chapter 7- 13



(%)
[}
©
@]
O
S
(o]
-
L
Ll
(@)
£
[%2)
-}
(@)
c
=
o
o
<
[%2)
Q
Q
>
(o]
S
-
N~

[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4  Error Code Definitions and Solutions: Codes [2000 - 2999]

7-4-1 Error Code [2500] (Models with a drain sensor)

1. Error code definition
Drain sensor submergence

2. Error definition and error detection method

1) If an immersion of the drain sensor in the water is detected while the unit is in any mode other than the Cool/Dry mode and
when the drain pump goes from OFF to ON, this condition is considered preliminary water leakage. While this error is being

detected, humidifier output cannot be turned on.

2) If the immersion of the sensor in the water is detected four consecutive times at an hour interval, this is considered water leak-

age, and "2500" appears on the monitor.

3) Detection of water leakage is also performed while the unit is stopped.
4) Preliminary water leakage is cancelled when the following conditions are met:

+One hour after the preliminary water leakage was detected, it is not detected that the drain pump goes from OFF to ON.

+The operation mode is changed to Cool/Dry.

+The liquid pipe temperature minus the inlet temperature is -10°C [-18°F] or less.

3. Cause, check method and remedy

Cause

Check method and remedy

(1)  Drain water drainage problem
+Clogged drain pump
+Clogged drain piping
+Backflow of drain water from other units

Check for proper drainage.

(2)  Adhesion of water drops to the drain sensor

+Trickling of water along the lead wire
+Rippling of drain water caused by filter clogging

1)
2)

Check for proper lead wire installation.

Check for clogged filter.

(3)  Failure of the relay circuit for the solenoid valve

Replace the relay.

(4)  Indoor unit control board failure
+Drain sensor circuit failure

If the above item checks out OK, replace the indoor unit
control board.

14 - chapter 7
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-2 Error Code [2500] (Models with a float switch)

1. Error code definition
Drain sensor submergence

2. Error definition and error detection method

1) If an immersion of the float switch in the water is detected while the unit is in any mode other than the Cool/Dry mode and
when the drain pump goes from OFF to ON, this condition is considered preliminary water leakage. While this error is being
detected, humidifier output cannot be turned on.

2) If the drain pump turns on within one hour after preliminary water leakage is detected and the above-mentioned condition is
detected two consecutive times, water leakage error water leakage is detected, and "2500" appears on the monitor.

3) Detection of water leakage is also performed while the unit is stopped.

4) Preliminary water leakage is cancelled when the following conditions are met:

+One hour after the preliminary water leakage was detected, it is not detected that the drain pump goes from OFF to ON.

+The operation mode is changed to Cool/Dry.
+The liquid pipe temperature minus the inlet temperature is - 10°C [-18°F] or less.

3. Cause, check method and remedy

Cause Check method and remedy

(1) Drain water drainage problem Check for proper drainage.
+Clogged drain pump
+Clogged drain piping
+Backflow of drain water from other units

(2)  Stuck float switch Check for normal operation of the float switch.
Check for slime in the moving parts of the float
switch.
(3) Float switch failure Check the resistance with the float switch turned on and
turned off.
<Reference>

Drain pump operation triggered by a submergence of the liquid level sensor

(except during the Cooing/Dry mode)
[ \

|
-
6 minutes |

-~
6 minutes |

=L

Drain pump ON

|
T
|
|
|
output OFF | \ | !
| \ \ ‘
| | |
o~ | 1L | |
Float switch | S ol PN !
: t OFF " 15 7 1715 1 15 15 | 715 1
Inpu 1seconds 1seconds \secondx secondsA Secondsk
t?]%bsrg%?;nce of  Sensorin the air a%bsngggjgnce of  Sensorin the air tShLébsrg%rsgoernce of
Preliminary water leakage Water leakage
| |

|
| Within 1-hour period | Within 1-hour period |

7 Troubleshooting Using Error Codes
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-3 Error Code [2501] (Water pump fault)

1. Error code definition
Water pump fault

2. Error definition and error detection method

+*When clogged water circuit or water leaks from the water circuit is detected, the water pump is stopped for protection.
+*When the following statuses are detected, the pump will be stopped.

Pw2-Pwl < 10

TH32 2 60°C

TH35 =2 53°C

3. Cause, check method and remedy

Cause Check method and remedy

(1) Water circuit is clogged. 1) Check for tightened water flow rate control valves or
field-installed valves.

(2) Water leaks from the water circuit 2) Check the pump for proper sound.
If there is air in the circuit, it makes a noise.

(3) Airinfiltration through the air vent valve 3) Checkthat any air vent valves are not installed in the wa-
ter circuit on the suction side water pump.

If an air vent valve is installed in the water circuit on the
suction side water pump, it will cause the air infiltration.

(4) Broken or semi-broken thermistor wire 4) Check for a broken thermistor wire.

(5) Thermistor failure 5) Check the resistance of the thermistor.
0°C [32°F] : 15kQ

10°C [50°F] : 9.7kQ

20°C [68°F]: 6.4kQ

30°C [86°F] : 4.3kQ

40°C [104°F] : 3.1kQ

(6) Semi-broken pump wire 6) Check for semi-broken pump wires.

+If a sudden water leak occurs, replace the water pressure protection valves because they may be the cause.
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-4 Error Code [2502] (Models with a drain sensor)

1. Error code definition
Drain pump fault

2. Error definition and error detection method

1) Make the drain sensor thermistor self-heat by passing current through it. If the temperature rise is small, it is interpreted that
the sensor is immersed in water. This condition is considered to be a preliminary error, and the unit goes into the 3-minute
restart delay mode.

2) If another episode of the above condition is detected during the preliminary error, this is considered a drain pump error, and
"2502" appears on the monitor.

3) This error is always detected while the drain pump is in operation.

4) The following criteria are met when the criteria for the forced stoppage of outdoor unit (system stoppage) are met.

*"Liquid pipe temperature-inlet temperature < -10°C [-18°F]" has been detected for 30 minutes.

*The immersion of drain sensor is detected 10 consecutive times.

*The conditions that are listed under items 1) through 3) above are always met before the criteria for the forced stoppage
of the outdoor unit.

5) The indoor unit that detected the conditions that are listed in item 4) above brings the outdoor unit in the same refrigerant
circuit to an error stop (compressor operation prohibited), and the outdoor unit brings all the indoor units in the same refrigerant
circuit that are in any mode other than Fan or Stop to an error stop. "2502" appears on the monitor of the units that came to
an error stop.

6) Forced stoppage of the outdoor unit
Detection timing: The error is detected whether the unit is in operation or stopped.

7) Ending criteria for the forced stoppage of outdoor unit
Power reset the indoor unit that was identified as the error source and the outdoor unit that is connected to the same refrig-
erant circuit.

Forced stoppage of the outdoor unit cannot be cancelled by stopping the unit via the remote controller.
(Note) Items 1) - 3) and 4) - 7) are detected independently from each other.

Note|
The address and attribute that appear on the remote controller are those of the indoor unit (or OA processing unit)
that caused the error.

3. Cause, check method and remedy

Cause Check method and remedy
(1)  Drain pump failure Check for proper functioning of the drain pump.
(2) Drain water drainage problem Check for proper drainage.

+Clogged drain pump
+Clogged drain piping

(3)  Adhesion of water drops to the drain sensor 1) Check for proper lead wire installation.

+Trickling of water along the lead wire

+Rippling of drain water caused by filter clogging 2)  Check for clogged filter.

(4)  Indoor unit control board failure If the above item checks out OK, replace the indoor unit
+Drain pump drive circuit failure control board.
+Drain heater output circuit failure

(5)  Wrong dipswitch setting on the indoor unit controller Check for proper dipswitch model setting on the indoor unit
board controller board.

7 Troubleshooting Using Error Codes

+Dipswitch for the new indoor unit controller board
was wrongly set to "unit model without drain
pump" instead of "unit model with drain pump"
when the board was replaced.

(6) Items (1) through (4) above and an indoor unit elec- Check the solenoid valves on the indoor unit for leaks.
tronic valve closure failure (leaky valve) occurred si-
multaneously.
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-5 Error Code [2502] (Models with a float switch)

1. Error code definition
Drain pump fault

2. Error definition and error detection method
1) The immersion of sensor tip in water is detected by the ON/OFF signal from the float switch.
*Submergence of the sensor
When it is detected that the float switch has been ON for 15 seconds, it is interpreted that the sensor tip is immersed in
water.
*Sensor in the air
When it is detected that the float switch has been OFF for 15 seconds, it is interpreted that the sensor tip is not immersed
in water.

2) Ifitis detected that the float switch has been ON for 3 minutes after the immersion of the sensor tip was detected, this is con-
sidered a drain pump failure, and "2502" appears on the monitor.

*The total time it takes for this error to be detected is 3 minutes and 15 seconds, including the time it takes for the first im-
mersion of the sensor tip to be detected.

3) Detection of drain pump failure is performed while the unit is stopped.

4) The following criteria are met when the criteria for the forced stoppage of outdoor unit (system stoppage) are met.

*"Liquid pipe temperature-inlet temperature < -10°C [-18°F]" has been detected for 30 minutes.

*|t is detected by the float switch that the sensor tip has been immersed in water for 15 minutes or more.

*The conditions that are listed under items 1) through 3) above are always met before the criteria for the forced stoppage
of the outdoor unit.

5) The indoor unit that detected the conditions that are listed in item 4) above brings the outdoor unit in the same refrigerant
circuit to an error stop (compressor operation prohibited), and the outdoor unit brings all the indoor units in the same refrigerant
circuit that are in any mode other than Fan or Stop to an error stop. "2502" appears on the monitor of the units that came to
an error stop.

6) Forced stoppage of the outdoor unit
Detection timing: The error is detected whether the unit is in operation or stopped.

7) Ending criteria for the forced stoppage of outdoor unit
Power reset the indoor unit that was identified as the error source and the outdoor unit that is connected to the same refrig-
erant circuit.

Forced stoppage of the outdoor unit cannot be cancelled by stopping the unit via the remote controller.
(Note) Items 1) - 3) and 4) - 7) are detected independently from each other.

Note |

The address and attribute that appear on the remote controller are those of the indoor unit (or OA processing unit)
that caused the error.

3. Cause, check method and remedy

Cause Check method and remedy
@) Drain pump failure Check for proper functioning of the drain pump
mechanism
2) Drain water drainage problem Check for proper drainage.

+Clogged drain pump
+Clogged drain piping

?3) Stuck float switch Check for normal operation of the float switch.
Check for slime in the moving parts of the float switch.
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4) Float switch failure Check the resistance with the float switch turned
on and turned off.

(5) Indoor unit control board failure Replace indoor unit control board.

+Drain pump drive circuit failure
+Float switch input circuit failure

6) Wrong dipswitch setting on the indoor unit controller Check for proper dipswitch model setting on the in-
board door unit controller board.
+Dipswitch for the new indoor unit controller board was
wrongly set to "unit model without drain pump" instead
of "unit model with drain pump" when the board was

replaced.
) Items (1) through (5) above and an indoor unit electronic Check the solenoid valves on the indoor unit for
valve closure failure (leaky valve) occurred simultane- leaks.
ously.
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-6 Error Code [2503]

1. Error code definition
Drain sensor (Thd) fault

2. Error definition and error detection method

+If the open or short circuit of the thermistor has been detected for 30 seconds, this condition is considered to be a preliminary
error, and the unit goes into the 3-minute restart delay mode.
+If another episode of the above condition is detected during the preliminary error, this is considered a drain sensor error.(If
the short or open circuit of the thermistor is no longer detected, normal operation will be restored in 3 minutes.)
+This error is detected when one of the following conditions are met.
*During Cool/Dry operation
*Liquid pipe temperature minus inlet temperature is equal to or smaller than -10°C [-18°F] (except during the defrost cycle)
*When the liquid temperature thermistor or suction temperature thermistor or short or open circuited.
*Drain pump is in operation.
*One hour has elapsed since the drain sensor went off.
Short: 90°C [194 °F] or above
Open: - 20°C [-4 °F] or below

3. Cause, check method and remedy

Cause Check method and remedy

1) Faulty connector (CN31) insertion. 1) Check for connector connection failure.
Reinsert the connector, restart the operation, and check for
proper operation.

2) Broken or semi-broken thermistor wire 2) Check for a broken thermistor wire.

3) Thermistor failure 3) Check the resistance of the thermistor.
0°C[32 °F]:6.0 kQ

10°C[50 °F]:3.9 kQ

20°C[68°F]:2.6 kQ

30°C[86°F]:1.8 kQ

40°C[104 °F]:1.3 kQ

4) Indoor unit control board (error detection circuit) | 4) Replace the indoor unit control board if the problem recurs
failure when the unit is operated with the No.-1 and No.-2 pins on

the drain sensor connector (CN31) being short-circuited.

If the above item checks out OK, there are no problems with

the drain sensor.

Turn off the power and turn it back on.

7 Troubleshooting Using Error Codes
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-7 Error Code [2512] (Control valve failure) (Indoor unit)

1. Error code definition
Flow control valve fault (indoor unit)

2. Error definition and error detection method
+Limit signal that is output from flow control valve is not detected or is not reset after it is detected.

3. Cause, check method and remedy

Cause Check method and remedy
Q) Loose connectors, wiring fault Check that the flow control valve wiring is properly connect-
ed to CN8A, and check the connectors for loose contact. If
@) Flow control valve fault these are not the cause of the problem, replace the flow

control valve.

3) Control board fault If no problems are found with the above items, replace the
control board.

7-4-8 Error Code [2519]

1. Error code definition
Abnormal water pressure drop

2. Error definition and error detection method

1) If the pressure of 10kPa [1.45psi] or lower is detected by the water pressure sensor during operation (the first detection), the
outdoor stops once, turns to antirestart mode for 3 minutes, and restarts after 3 minutes automatically.

2) If the pressure of 10kPa [1.45psi] or lower is detected by the water pressure sensor again (the second detection) within 5
minutes after the first stop of the outdoor unit, the outdoor unit will make an error stop, and the error code "2519" will be dis-
played.

3) If the pressure of 10kPa [1.45psi] or lower is detected more than 5 minutes after the stop of the outdoor unit, the detection is
regarded as the first detection, and the operation described in step 1 above will start.

3. Cause, check method and remedy

Cause Check method and remedy

1) Clogged pipe Check the strainer for clogging. Check the flow rate
in the water circuit.

(2) Water leakage

3 Water supply cutoff

4) Water pressure sensor error Check the pressure sensor value on the LED.

5) Circuit board error on indoor unit

(6) Water pressure sensor disconnection

©) Pump failure Check the pump for problems. See [8-10-11
Checking the Pump Motor for Ground Fault and
Coil Resistance Problems] for the check proce-
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dure.
(8) Use of wrong expansion tank Check the on-site circuit components for proper se-
- lection. For the circuit restrictions, see the related
9 Use of wrong pipe sections.

(10)  Installation failure Check the water feed pressure.
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-9 Error Code [2520]

1. Error code definition
Abnormal water pressure rise

2. Error definition and error detection method

1) If any of the following is detected for the first time during operation, the water pump turns to antirestart mode for 3 minutes,
and automatically restarts after 3 minutes:
+Indoor unit water pressure of 950 kPa [138 psi] or higher
+Hydro unit PWD of 650 kPa [94 psi] or higher
+Hydro unit PWS of 700 kPa [101 psi] or higher

2) Ifthe above-mentioned pressure is detected again within 5 minutes after the first stop, the outdoor unit will make an error stop,
and the error code "2520" will be displayed.

3) If the pressure rise is detected again during operation after 5 minutes or longer from the first stop, the detection is regarded
as the first detection, and the operation described in step 1 above will start.

3. Cause, check method and remedy

Cause Check method and remedy

1) Clogged pipe Check the strainer for clogging. Check the flow rate
in the water circuit.

2 Water pressure sensor error Check the pressure sensor value on the LED.

?3) Circuit board error on indoor unit

4) Failure in the indoor unit flow control valve Check the operation of the flow rate control valve.
See [8-8-4 General Overview on FCV Operation
(Indoor unit)] for the valve operation.

5) Use of wrong expansion tank Check the on-site circuit components for proper se-
- lection. For the circuit restrictions, see the related
(6) Use of wrong pipe sections.

Check the water feed pressure.

©) Installation failure

7 Troubleshooting Using Error Codes

BS_07_E chapter 7- 21



[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-10 Error Code [2600]

1. Error code definition
Water leakage

2. Cause, check method and remedy
Check that water does not leak from the pipes in such as the humidifier.

7-4-11 Error Code [2601]

1. Error code definition
Water supply cutoff

2. Cause, check method and remedy

Cause Check method and remedy
Q) The water tank of the humidifier is empty. Check the amount of supply water.
Check for the solenoid valve and for the connection.
2 The solenoid valve for humidification is OFF. Check the connector.
3 Disconnected float switch Check the connecting part.
4) Poor operation of float switch Check for the float switch.
(5) Frozen water tank Turn off the power source of the water tank to defrost, and

turn it on again.
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[7-5 Error Code Definitions and Solutions: Codes [3000 - 3999] ]

7-5  Error Code Definitions and Solutions: Codes [3000 - 3999]

7-5-1 Error Code [3121]

1. Error code definition
Out-of-range outside air temperature

2. Error definition and error detection method

*When the thermistor temperature of -28°C[-18°F] or below has continuously been detected for 3 minutes during heating op-
eration (during compressor operation), the unit makes an error stop and "3121" appears on the display. (Use the OC therm-
istor temperature to determine when two outdoor units are in operation.)

+*The compressor restarts when the thermistor temperature is -26°C[-15°F] or above (both OC and OS) during error stop. (The
error display needs to be canceled by setting the remote controller.)

+Outdoor temperature error is canceled if the units stop during error stop. (The error display needs to be canceled by setting
the remote controller.)

3. Cause, check method and remedy
Check the following factors if an error is detected, without drop in the outdoor temperature.

Cause Check method and remedy
Q) Thermistor failure Check thermistor resistance.
2 Pinched lead wire Check for pinched lead wire.
?3) Torn wire coating Check for wire coating.
4) A pin on the male connector is missing or Check connector.
contact failure
5) Disconnected wire Check for wire.
(6) Thermistor input circuit failure on the control Check the intake temperature of the sensor with the LED
board monitor.

When the temperature is far different from the actual temper-
ature, replace the control board.

<Reference>

Short detection Open detection
TH7 110 °C [230°F ] and above (0.4 kQ) -40°C[-40°F ] and below (130 kQ)

7 Troubleshooting Using Error Codes
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[7-5 Error Code Definitions and Solutions: Codes [3000 - 3999] ]

7-5-2 Error Code [3511]

1.

1

2)

3)

4)

5)

Error code definition
Refrigerant overcooling

Error definition and error detection method

If the condition "THHS < A" °C remains true for continuous 6 minutes and 30 seconds" is met (for the first time) during oper-
ation, the outdoor unit will stop, go into the three-minute restart delay mode, and then automatically resume operation after
three minutes have passed.

If the condition "THHS < A™ °C remains true for continuous 6 minutes and 30 seconds” is met again (for the second time)
within 30 minutes of the first stoppage of the outdoor unit explained above, the outdoor unit will stop, go into the three-minute
restart delay mode, and then automatically resume operation after three minutes have passed.

If the condition "THHS < A"l °C remains true for continuous 6 minutes and 30 seconds" is met again (for the third time) within
30 minutes of the second stoppage of the outdoor unit explained above and before the condition "THHS > AL °C remains true
for continuous 2 minutes" has been met, the unit will come to an abnormal stop, and this error will be indicated as "3511."

If the condition "THHS < A" °C remains true for continuous 6 minutes and 30 seconds" is met (regardless of the first or second
time) after 30 minutes of the first occurrence or after the condition "THHS > A™l °C remains true for continuous 2 minutes” has
been met, it is considered as the first occurrence, and the unit will follow the same behavior as the one described in item 1)
above.

For 30 minutes after the stoppage of the outdoor unit, or the period up to the time when the condition "THHS > A °C remains
true for continuous 2 minutes" has been met is considered as a preliminary error, and this state will be indicated on the LED.

*1 During cooling: A = Outside temperature TH7; During heating: A = Evaporation temperature Te

Cause, check method and remedy

Cause Check method and remedy
1) Outdoor unit LEV9 malfunction Check the operation of unit in the Cooing or in the Heating
mode.
LEV9

Refer to [8-8 Troubleshooting LEV, FCV Problems].

2) THHS failure 1) Check the IGBT on the INV board for proper mounting.

2) Check the THHS sensor reading on the LED.
— Replace the INV board if the THHS value is abnormal.

3) Thermistor failure (TH7) Resistance value of the thermistor

(4) Low-pressure sensor fault Refer to [8-5 Pressure Sensor Circuit Configuration and
Troubleshooting Pressure Sensor Problems]
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[7-5 Error Code Definitions and Solutions: Codes [3000 - 3999] ]

7-5-3 Error Code [3512]

1. Error code definition
Cooling fan locking

2. Error definition and error detection method
+The motor on the cooling fan locks during operation.

3. Cause, check method and remedy

Cause Check method and remedy

1) Locked cooling fan motor Check the fan blades for objects obstructing the rotation of
the cooling fan.

2) Cooling fan motor trouble Disconnect the wiring from the cooling fan motor, and check
the insulation resistance and the coil resistance of the motor.
Replace the motor if problems are found.

Criteria for insulation failure: Insulation failure if below 1 MQ
Wire disconnection: Normal if coil resistance is between 56
and 65 Q

3) Contact failure Check the wiring between CN101 and CN63PW.
Check the wiring between CN24V and RY24V.
Check the RY24V terminal block for problems.

4 Circuit board fault If no problems are found with the items above, replace the
control board and the PS board.

7 Troubleshooting Using Error Codes
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6  Error Code Definitions and Solutions: Codes [4000 - 4999]

7-6-1 Error Code [4102]

1. Error code definition
Open phase

2. Error definition and error detection method

+An open phase of the power supply (L1 phase, N phase) was detected at power on.
+*The L3 phase current is outside of the specified range.
+When an open phase is detected (L3-phase or N-phase in the power supply) is detected at the start of operation.

Note |

The open phase of the power supply may not always be detected if a power voltage from another circuit is applied.

3. Cause, check method and remedy

Cause Check method and remedy
1) Power supply problem +Check the input voltage to the power supply terminal block TB1.
+Open phase voltage of the power supply +Possible open phase in the power-supply due to improper pow-
+Power supply voltage drop er-supply wiring. (Refer to item (5) in section [6-1 Read before
Test Run].)
2) Noise filter problem +Check the coil connections.
+Coil problem +Check for coil burnout.

+Circuit board failure

3) Wiring failure Check the wiring between CN5 on the noise filter and CNAC on
the control board.
Check the wiring between CN3 on the noise filter and CN110 on
the control board.

4) Blown fuse Check for a blown fuse (FO01) on the control board.

—lIf a blown fuse is found, check for a short-circuiting or earth fault
of the actuator.

Check for a blown fuse (F3) on the noise filter.

—lIf a blown fuse is found, check for a short-circuiting or earth fault
of the actuator.

(5) Control board failure Replace the control board if none of the above is causing the
problem.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-2 Error Code [4106]

1. Error code definition
<Transmission power supply fault Error detail code FF (Outdoor unit)>
2. Error definition and error detection method

Transmission power output failure

3. Cause

1) Wiring failure

2) Transmission power supply cannot output voltage because overcurrent was detected.
3) Voltage cannot be output due to transmission power supply problem.

4) Transmission voltage detection circuit failure

4. Check method and remedy

Check the transmission power supply circuit on all outdoor units in a given refrigerant circuit for problems. [8-11-2 Trouble-
shooting Problems with Outdoor Unit Transmission Power Supply Circuit]

1. Error code definition

<Transmission power supply fault other than error detail code FF (Outdoor unit)>
2.Error definition and error detection method

Transmission power reception failure

3.Cause
One of the outdoor units stopped supplying power, but no other outdoor units start supplying power.

4.Check method and remedy

Check the transmission power supply circuit on all outdoor units in a given refrigerant circuit for problems. [8-11-2 Trouble-
shooting Problems with Outdoor Unit Transmission Power Supply Circuit]

7-6-3 Error Code [4109]

1. Error code definition
Indoor unit fan operation error

2. Error definition and error detection method
1) Connector CN28 has remained open-circuited for 100 consecutive secondsduring operation.

3. Cause, check method and remedy

7 Troubleshooting Using Error Codes

Cause Check method and remedy

(1) Auxiliary relay fault The coil or the wiring of the auxiliary relay connected to
CNZ28 is faulty.

(2)  Connector (CN28) is disconnected. Check the connector for proper connection.

(3) Blown fuse Check the fuse on the control circuit board.

(4)  Motor error (thermistor error inside the motor) Check the unit fan for proper operation in the test run
mode.
If no problems are found with items 1 through 3 above and
the fan does not operate, replace the motor.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-4 Error Code [4114]

1. Error code definition
Indoor unit fan motor error

2. Error definition and error detection method

When the fan motor output from the indoor unit circuit board is ON and when the rotation speed input from the fan motor cannot
be detected for 30 seconds or more

3. Cause, check method and remedy

Cause Check method and remedy
(1) Fan motor connector contact failure Check the fan motor connector CNMF for proper connection.
(2)  Indoor unit circuit board failure Remove the fan motor connector CNMF and check the voltage at the

indoor unit circuit board.

Testing point 1. 280 VDC (Between CNMF1 (+) and CNMF4 (-))
2. 15 VDC (Between CNMF5 (+) and CNMF4 (-))

Replace the indoor unit circuit board if the voltage is abnormal.

If the 4114 error persists after the indoor unit circuit board is replaced,

replace the fan motor as well.

(3) Fan motor fault Replace the fan motor if the voltage is normal in step (2) above.
If the 4114 error persists after the fan motor is replaced, replace the in-
door unit circuit board as well.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-5

Error Code [4115] Detail Code 101, 102

1. Error code definition
Power supply signal sync error

2. Error definition and error detection method
The frequency cannot be determined when the power is switched on.

3. Cause, check method and remedy

Qutdoor unit

Cause Check method and remedy
(1) Power supply error Check the voltage of the power supply terminal block (TB1).
(2) Noise filter problem +Check the coil connections.
+Coil problem +Check for coil burnout.
+Circuit board failure +Confirm that the voltage at the CN3 connector is 198 V or above.
(3) Faulty wiring Check fuse FO1 on the control board.
(4)  Wiring failure Confirm that the voltage at the control board connector CNAC is 198 V
Between noise filter CN3 and noise or above.
filter CN2 and control board CNAC

(5) Control board failure If none of the items described above is applicable, and if the trouble re-
appears even after the power is switched on again, replace the control
board.

Hydro unit
Cause Check method and remedy
(1) Power supply error +Check for an occurrence of a(n) (instantaneous) power failure at the
time of error detection.
+Check that the power-supply voltage is 198 V or above (TB01).
+Check to see if the power-supply frequency is in the range between 45
and 54 Hz (55 and 64 Hz) (TB01).
+Check the power supply voltage waveform for distortion.
(2) Coil problem Check for coil burnout.
(L101 and L102 mounted on the PS board)
(3) Faulty wiring Check fuse F111, F401 (PS board)
(4)  Wiring failure Confirm that the voltage at the PS board connector CNAC (2-4 pin) is
Between TBO1 and PS board CNAC 198 V or above.

(5) PS board failure If none of the items described above is applicable, and if the trouble re-
appears even after the power is switched on again, replace the PS
board.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-6 Error Code [4116]

1. Error code definition
RPM error/Motor error

2. Error definition and error detection method
+LOSSNAY
*The motor keep running even if the power is OFF.

*The thermal overload relay is ON. (Only for the three-phase model)

+Indoor unit

If detected less than 180rpm or more than 2000rpm, the indoor unit will restart and keep running for 3 minutes.If detected

again, the display will appear.

3. Cause, check method and remedy

Cause Check method and remedy
1) Board failure Replace the board.
2 Motor malfunction Check for the motor and the solenoid switch.
3) Solenoid switch malfunction
7-6-7 Error Code [4121]

1. Error code definition
Function setting error

2. Error source, cause, check method and remedy

Error source Cause

Check method and remedy

Outdoor unit | (1) Dip switch setting error on the control board

Check the SW6-1 setting on the control board

(2) Connector connection error on the control
board

Check that nothing is connected to the connector
CNAF on the control board.

(3) Control board failure

Replace the control board if no problems are
found with the two items above.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-8 Error Code [4124]

1. Error code definition
Electric system not operate due to damper abnormality

2. Error definition and error detection method
When the damper is not located at the designated position.

3. Cause, check method and remedy
When the damper is not located at the designated position.
1) Check there is something that interferes the opening or closing movement of the damper.
2) If damper does not open or close, turn OFF the power supply and measure the resistance of the damper lock motors (ML1,
ML2) and the damper motor (MV2).
The resistance value is normal each. —Replace the indoor electronic control P.C. board.
The resistance value is not normal each. —Replace the motor that indicates the abnormal value.

Part name Check method and criteria Figure
Damper lock motor | Measure the resistance between the terminals with a tester.
Right(ML1) (Part temperature: 10°C ~ 30°C)
Damper lock motor Color of the lead wire Normal
Left(ML2) BRN-other one 2350~2550Q

Measure the resistance between the terminals with a tester.
D (Part temperature: 10°C ~ 30°C)

amper motor
(MV2) Color of the lead wire Normal ORN GRN
BRN-other one 2820~306Q

3) If damper opens or closes, measure the voltage between CN1X1 (+) and (-) and the voltage between CN1Y1 (+) and (-) during
the damper open by pressing VANE CONTROL button.
There is not OV DC between CN1X1 (+) and (-). —»Replace the damper limit switch (open)
There is not 5V DC between CN1X1 (+) and (-). —Replace the damper limit switch (close)

4) If damper opens or closes and voltages in 3) are normal, measure the voltage between CN1X1 (+) and (-) and the voltage
between CN1Y1 (+) and (-) during the damper close by pressing VANE CONTROL button.
There is not 5V DC between CN1X1 (+) and (-). —»Replace the damper limit switch (open)
There is not OV DC between CN1X1 (+) and (-). —Replace the damper limit switch (close)
There is 5V DC between CN1X1 (+) and (-) and OV DC between CN1X1 (+) and (-). —Replace the indoor electronic control
P.C. board.

Indoor electronic
control P.C. Board

Fuse(F11) —t[H] JR05 JR0B
VARISTOR(NR11) O Ic101y ]

[

7 Troubleshooting Using Error Codes

Cl
Cl\%lﬂ CNﬂ&I
+—CN151
R111—[ ]Jc111 T11 [ ]+ CN152
1+ CN211
[14-CN212

Note: Refer also to the Service Handbook for the indoor units.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-9 Error Code [4129] Detail Code 101

1. Error code definition
Converter error (Detail code 101)

2. Error definition and error detection method
Vdc = 420 V or an overcurrent through the converter was detected during inverter operation.

3. Cause, check method and remedy

Cause Check method and remedy

1) Power-supply environment +Check for an occurrence of a(n) (instantaneous)
power failure at the time of error detection.

+Check that the power-supply voltage is between
198 V and 264 V (TBO01).

+Check the power supply voltage waveform for dis-
tortion.

2 Wiring problem Between FT001, FT002 (Terminal mounted on PS
board), and AC reactor (ACL)

3) Power-supply board failure If none of the items described above is applicable,
and if the trouble reappears even after the power is
switched on again, replace the PS board.

7-6-10 Error Code [4129] Detail Code 102

1. Error code definition
Power supply signal sync error

2. Error definition and error detection method
Power supply sync signal cannot be detected during inverter operation.

3. Cause, check method and remedy

Cause Check method and remedy

1) Power supply error +Check for an occurrence of a(n) (instantaneous)
power failure at the time of error detection.

+Check that the power-supply voltage is 198 V or
above (TBO1).

*Check to see if the power-supply frequency is in
the range between 45 and 54 Hz (55 and 64 Hz)
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(TBO1).
*Check the power supply voltage waveform for dis-
tortion.
2) Coil problem Check for coil burnout.
(L101 and L102 mounted on the PS board)
3) Faulty wiring Check fuse F111, F401
(4) Wiring failure Confirm that the voltage at the PS board connector
Between TBO1 and PS board CNAC CNAC (2-4 pin) is 198 V or above.
5) PS board failure If none of the items described above is applicable,

and if the trouble reappears even after the power is
switched on again, replace the PS board.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-11 Error Code [4130]

1. Error code definition
Control power supply error

2. Error definition and error detection method
No power is supplied to the control board from the power board.

3. Cause, check method and remedy

Measure the power-supply voltage. (TB01)

No

198 VAC - 264 VAC?

Measure the bus voltage (RYPN) during
INV board stop

supply.

Improper electric wiring work
Correct the problem, and turn on the power

No

248 VDC or higher?

Is the voltage
across pins 1 and 2 on
CN601 (MAIN board)
13 VDC +£10%?

Turn off the power supply, and leave it
turned off for at least 10 minutes.

Measure the bus voltage (RYPN).

20 VDC or lower?

(1) Check the wiring.

- Between CNVDC (INV board) and
CNDC (PS board)

- Between CN301 (PS board) and
CN601 (MAIN board)

(2) Check the fuse.

- FOO1 (INV board)

Turn off the power supply, and leave it
turned off for at least 10 minutes.

Measure the bus voltage (RYPN).

20 VDC or lower?

(1) Check the wiring.
- Between SC-P1 (INV board) and
SC-P2 (INV board)
- Between CN110 (PS board) and
SC-R/SC-T (INV board)
- Between FT001/FT002 (PS board) and
ACL
- CN401 (PS board) and CN301 (MAIN
board)
(2) Check the inverter circuit components.
See "8-10 Troubleshooting Inverter
Problems" for the check procedure.

Turn on the power supply.

Turn on the power supply.

Turn on the power supply.

If the problem persists, replace
the INV board.

If the problem persists, replace
the power supply board.

If the problem persists, replace
the control board.

If the problem persists, replace
the power supply board.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-12

Error Code [4131]

1. Error code definition
Slightly open indoor unit valve during power cut

2. Error definition and error detection method
On the indoor units to which no power is supplied, when a temperature difference of 10°C or greater is detected between the
return air temperature (TH1) and the inlet water temperature (TH2) continuously for 5 minutes during cooling operation, the
error code [4131] will be displayed, and the system will come to an abnormal stop.

3. Cause, check method and remedy

Cause

Check method and remedy

@) Slightly open indoor unit flow control valve due to pow- Turn on the power supply.
er cut
2 Thermistor failure Check the thermistor value on the LED.
3) Failure in the indoor unit flow control valve Check the operation of the flow rate control valve.

See [8-8-4 General Overview on FCV Operation (In-

door unit)] for the valve operation.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-13 Error Codes [4220, 4225, 4226] Detail Code 108

1.

3.

Error code definition
Abnormal bus voltage drop (Detail code 108)

Error definition and error detection method

If Vdc 289V or less is detected during Inverter operation. (S/W detection) (Outdoor unit)
If Vdc 150V or less is detected during Inverter operation. (S/W detection) (Hydro unit)

Cause, check method and remedy
Outdoor unit

(1) Power supply environment

Check the power-supply wiring for an open phase. Refer to item (5) in section [6-1 Read before Test Run].
Find out if there was a (momentary) power failure.
Check whether the power voltage (Between L1 and L2, L2 and L3, and L1 and L3) is 342V or less across all phases.

(2) Voltage drop detected

4220
INV35Y and INV37YC
+Check the voltage at relay connector RYPN while the inverter is stopped.
If the voltage is 420 V or above, check the following items.
1) Check the LED monitor to see if the bus voltage is above 289 V, and replace the inverter board if it is 289 V or below.
2) Check the coil (L) connections and for broken wiring.
3) Check the wiring connections between noise filter board and INV board.
4) If the problem persists after reboot, replace the INV board.
If the voltage is below 420 V, check the following items.
1) Check the coil (L) connections and for broken wiring.
2) Check the wiring connections between noise filter board and INV board and between INV board and R1 through R5.
3) Check the in-rush current resistor. Refer to the following page(s). [8-10-18 Simple Check on Inverter Circuit Compo-
nents]
4) If the problem persists after reboot, replace the INV board.

INV42Y
+Check the voltage at relay connector RYPN while the inverter is stopped.
If the voltage is 420 V or above, check the following items.
1) Check the LED monitor to see if the bus voltage is above 289 V, and replace the inverter board if it is 289 V or below.
2) Check the coil (L) connections and for broken wiring.
3) Check the wiring connections between noise filter board and INV board and between INV board and capacitor board.
4) If the problem persists after reboot, replace the INV board.
If the voltage is below 420 V, check the following items.
1) Check the coil (L) connections and for broken wiring.
2) Check the wiring connections between noise filter board and INV board, between INV board and capacitor board, and
between INV board and R1 through R5.
3) Check the in-rush current resistor. Refer to the following page(s). [8-10-18 Simple Check on Inverter Circuit Compo-
nents]
4) If the problem persists after reboot, replace the INV board.

4225, 4226
+Check the voltage at relay connector RYPN while the inverter is stopped. If the voltage is below 420 V, check the following
items.

1) Check for proper connections of noise filter coil and DC reactor, and for broken wiring.

2) Check the wiring connections between INV board and FAN board.

3) Check item for 4220

Replace the FAN board if no problems are found.

+Check the voltage at connector RYPN while the inverter is stopped. If the voltage is 420 V or above, check the following items.
1) Check the state of the wiring connections between the INV board and the Fan board.
2) Check contents 4220

Replace the Fan board if no problems are found.

(3) Control board failure

Check that 12VDC is applied to connector CN72 on the control board while the inverter is operating. If voltage is absent or
the wrong voltage is applied, check the fuse FO1. Replace the control board if no problems are found with the fuse.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

Hydro unit
(1) Power supply environment
Find out if there was a (momentary) power failure.

Check that the power-supply voltage between L and N is 198 V or greater.
Check the power supply voltage waveform for distortion.

(2) Voltage drop detected

+Check the voltage at relay connector RYPN while the inverter is stopped.
If the voltage is 248 VDC or above, check the following items.
1) Check the inverter's main circuit components for problems. See [8-10-18 Simple Check on Inverter Circuit Compo-
nents).
2) If the problem persists after reboot, replace the INV board.
If the voltage is 248 VDC or below, check the following items.
1) Check the wiring between the following.
+SC-P1 (INV) and SC-P2 (INV)
+CN110 (PS), SC-R (INV), and SC-T (INV)
+FT001(PS), FT002 (PS), and ACL
+CN301 (PS) and CN601 (MAIN)
2) Check the inverter's main circuit components for problems. See [8-10-18 Simple Check on Inverter Circuit Compo-
nents).
3) Control board failure.
Check that 12 VDC is applied to connector CN601 (pins 1 and 2) on the control board while the inverter is operating.
Replace the control board if the voltage is absent or a wrong voltage is applied.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-14 Error Codes [4220, 4225, 4226] Detail Code 109

1. Error code definition
Abnormal bus voltage rise (Detail code 109)

2. Error definition and error detection method

If Vdc =830V is detected during inverter operation. (Outdoor unit)
If Vdc =425V is detected during inverter operation. (Hydro unit)

3. Cause, check method and remedy

Outdoor unit
(1) Different voltage connection

Check the power supply voltage on the power supply terminal block (TB1).
(2) INV board failure

If the problem recurs, replace the INV board or fan board.
In the case of 4220: INV board
In the case of 4225 and 4226: Fan board

Hydro unit
(1) Different voltage connection

Check that the power-supply voltage between 198 and 264 VAC is applied to the power-supply terminal block (TBO1).
Check the power supply voltage waveform for distortion.

(2) INV board failure
If the problem persists, replace the INV board.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-6-15 Error Code [4220] Detail Code 110

1. Error code definition
VDC error (Detail code 110)

2. Error definition and error detection method
BUS voltage error When Vdc is equal to or greater than 814 volts (hardware detection)

3. Cause, check method and remedy

Details of 4220 error: See No. 108 and 109.
Also see error details No. 129 of 4220 error (applicable to INV37YC only).

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7 Troubleshooting Using Error Codes
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-16 Error Codes [4220, 4225, 4226] Detail Code 111, 112

1. Error code definition
Logic error (Detail code 111, 112)

2. Error definition and error detection method

Hardware error
If only the hardware error logic circuit operates, and no identifiable error is detected.

3. Cause, Check method and remedy
In the case of 4220

Cause Check method and remedy

(2) External noise Refer to the following page(s). [8-10-2 Checking the Inverter Board Error Detection
Circuit]

2) INV board failure

In the case of 4225 and 4226

Cause Check method and remedy
1) External noise Refer to the following page(s).
- [8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
(2)  Fanboard failure [8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-6-17 Error Code [4220] Detail Code 123

1. Error code definition
Voltage boost control error (Detail code 123)(outdoor unit)

2. Error definition and error detection method
When a drop in power supply voltage or a malfunction in the booster circuit is detected

3. Cause, check method and remedy

Cause Check method and remedy

) Inverter-output-related Refer to the following page(s). [8-10-2 Checking the Inverter Board Error Detection
items Circuit]

Refer to the following page(s). [8-10-3 Checking the Compressor for Ground Fault
and Coil Resistance Problems]

Refer to the following page(s). [8-10-4 Checking the Inverter for Damage at No-
Load]

Refer to the following page(s). [8-10-5 Checking the Inverter for Damage during
Compressor Operation]

(%)
[}
©
@]
O
S
(o]
-
L
Ll
(@)
£
[%2)
-}
(@)
c
=
o
o
<
[%2)
Q
Q
>
(o]
S
-
N~

Refer to the following page(s). [8-10-15 Checking the Installation Conditions]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-18 Error Code [4220] Detail Code 129

1. Error code definition
Control power supply error (Detail code 129)(outdoor unit)

2. Error definition and error detection method

INV35Y and INV42Y
Detection of insufficient drive voltage for relays on INV board

INV37YC
Detection of insufficient drive voltage for relays on INV board or for IGBT

3. Cause, check method and remedy

Cause Check method and remedy
(1) Contact failure <INV35Y and INV42Y>
Check the connectors CNRY on INV board and CNRYA on MAIN board for proper
connections.
<INV37YC>

Check the connectors CNRY on INV board and CNRYA on MAIN board for proper
connections.

Check the connectors CN200 on INV board and CN300 on PS board for proper con-
nections.

(2) Voltage check Disconnect the connector CNRYA from the control board and check the voltage at
the connector CNRYA. If a voltage of 13 V is not output, replace the control board
and the PS board.

(3) Inverter board failure If the problem persists after reboot, replace the INV board.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-6-19 Error Codes [4220, 4225, 4226] Detail Code 131

1. Error code definition
Low bus voltage at startup (Detail code 131)

2. Error definition and error detection method

When Vdc < 289 V is detected just before the inverter operation. (Outdoor unit)
When Vdc < 160 V is detected just before the inverter operation. (Hydro unit)

3. Cause, check method and remedy
(1) Inverter main circuit failure
Same as detail code 108 of 4220 error

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7 Troubleshooting Using Error Codes
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-20 Error Code [4228] Detail Code 101

1. Error code definition
BUS voltage error (Software detection)

2. Error definition and error detection method
"Vdc = 425V" or "Vdc<150V" was detected during inverter operation.

3. Cause, check method and remedy
(1) Power supply environment

Find out if there was a (momentary) power failure.
Check that the voltage across L and N is between 198 and 264 V.
Check the power supply voltage waveform for distortion.

(2) Voltage drop detected

+Check the voltage at relay connector RYPN while the inverter is stopped.
If the voltage is 248 VDC or above, check the following items.
1) Check the inverter's main circuit components for problems. See [8-10-18 Simple Check on Inverter Circuit Compo-
nents].
2) If the problem persists after reboot, replace the PS board.
If the voltage is 248 VDC or below, check the following items.
1) Check the wiring between the following.
+SC-P1 (INV) and SC-P2 (INV)
+CN110 (PS), SC-R (INV), and SC-T (INV)
+FT001(PS), FT002 (PS), and ACL
+CN301 (PS) and CN601 (MAIN)
2) Check the inverter's main circuit components for problems. See [8-10-18 Simple Check on Inverter Circuit Compo-
nents].
3) Control board failure.
Check that 12 VDC is applied to connector CN601 (pins 1 and 2) on the control board while the inverter is operating.
Replace the control board if the voltage is absent or a wrong voltage is applied.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-21 Error Code [4230] Detail Code 125

1. Error code definition
Heatsink overheat protection (Detail code 125)

2. Error definition and error detection method
Outdoor unit
When the heat sink temperature (THHS) remains at or above TOH is detected.

models TOH
INV35Y, 42Y 100°C
INV37YC 94°C
Hydro unit

When the heat sink temperature (THHS) remains at or above 100°C is detected.

3. Cause, check method and remedy
Qutdoor unit

Cause Check method and remedy

Q) Fan board failure Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

2 THHS failure 1) Check for proper installation of the INV board and FAN board IGBT. (Check for
proper installation of the IGBT heatsink.)

2) Check the THHS sensor reading on the LED monitor.
—lIf an abnormal value appears, replace the INV board.

3) Outdoor unit LEV9 malfunc- Check the operation of the unit in the Cooing or in the Heating mode.
tion LEV9
Refer to the following page(s). [8-8 Troubleshooting LEV, FCV Problems]

4) Low-pressure sensor fault Refer to the following page(s). [8-5 Pressure Sensor Circuit Configuration and
Troubleshooting Pressure Sensor Problems]

Hydro unit
Cause Check method and remedy
1) THHS failure 1) Check the IGBT on the INV board for proper installation. (Check for proper in-
stallation of the IGBT heatsink.)
Note|

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-22 Error Codes [4235, 4236] Detail Code 125

1. Error code definition
Heatsink overheat protection (Detail code 125) (outdoor unit)

2. Error definition and error detection method
Detection of fan INV heatsink temperature (THHS) = 100°C

3. Cause, check method and remedy

Cause Check method and remedy

Q) FAN board fault Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

2) Outdoor unit fan failure 1) Check the outdoor unit fan for proper operation.

Check the fan motor if problems are found with the operation of the fan.
Refer to the following page(s). [8-10-7 Checking the Fan Motor for Ground
Fault and Coil Resistance Problems]

3) Air passage blockage 1) Check the heatsink and the duct for blockage.
Refer to the following page(s). [8-10-20 Checking the Fan Inverter Heatsink for
Clogging]

4) THHS failure 1) Check the IGBT heatsink for proper mounting.

2) Check the THHS sensor reading on the LED.
— Replace the INV board if the THHS value is abnormal.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-6-23 Error Code [4230] Detail Code 126

1. Error code definition
DCL temperature fault (Detail code 126)(outdoor unit)

2. Error definition and error detection method
When DCL temperature that equals or exceeds 150°C is detected (applicable to INV37YC only)

3. Cause, check method and remedy

Cause Check method and remedy
(1) Contact failure Check the connector CNTH on the INV board for proper connection.
(2) DCL temperature sen- Disconnect the connector (CNTH), and measure the resistance of the DCL temper-
sor fault ature sensor. Replace the DCL temperature sensor if the value is abnormal. Refer

to [3-3 Functions of the Major Components of Outdoor Unit].

3) INV board failure Replace the INV board if the problem persists after the operation is resumed.
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Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-24

Error Codes [4240, 4245, 4246]

1. Error code definition
Overload protection

2. Error definition and error detection method

If the output current of "(lac) >Imax (Arms)" or "THHS > TOL" is continuously detected for 10 minutes during inverter operation.
Refer to the following page(s). [7-1 Error Code and Preliminary Error Code Lists]

3. Cause, check method and remedy
Outdoor unit

Cause Check method and remedy

(1) IPM contact failure Check the IPM and cooling plate for proper contact. (Remove the inverter board,
and check the IPM heatsink grease.)

(2) Air passage blockage Check that the heat sink cooling air passage is not blocked

(3) Power supply environment Power supply voltage is 342 V or above.

(4) Inverter, FAN board failure Refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

(5) Compressor failure Check that the compressor has not overheated during operation.
— Check the refrigerant circuit (oil return section).
Refer to the following page(s). [8-10-3 Checking the Compressor for Ground
Fault and Coil Resistance Problems]

(6) The model selection switches Check the setting for the model selection switch on the outdoor unit (Dipswitches

(SW5-3 - 5-8) on the outdoor SW5-3 - 5-8 on the outdoor unit control board).
unit are set incorrectly. For switch settings, refer to the following page(s). [7-9-2 Error Code [7101]]
Hydro unit
Cause Check method and remedy

(1) IPM contact failure Check the IPM and cooling plate for proper contact. (Remove the inverter board,
and check the IPM heatsink grease.)

(2) Air passage blockage Check that the heat sink cooling air passage is not blocked

(3) Power supply environment Power supply voltage is 198 V or above.

(4) Inverter failure Refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

(5) Pump failure Refer to the following page(s). [8-10-11 Checking the Pump Motor for Ground
Fault and Coil Resistance Problems]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-25 Error Codes [4250, 4255, 4256] Detail Code 101

1. Error code definition
IPM error (Detail code 101)

2. Error definition and error detection method

In the case of 4250

If an overcurrent is detected by the overcurrent detection circuit CT003 (R127 when INV37YC) on the INV board.

In the case of 4255 and 4256
IPM error signal is detected.

3. Cause, check method and remedy

In the case of 4250

Cause

Check method and remedy

(1)  Inverter output related

Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance Problems]
[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Operation]
[8-10-15 Checking the Installation Conditions]

Check the IGBT module resistance value of the INV board, if no problems are
found.

[8-10-19 Troubleshooting Problems with IGBT Module]

(2)  The model selection
switches (SW5-3-5-8) on
the outdoor unit are set
incorrectly.

Check the setting for the model selection switch on the outdoor unit (Dipswitches
SWS5-3 - 5-8 on the outdoor unit control board).
For switch settings, refer to the following page(s). [7-9-2 Error Code [7101]]

(3) Open phase in the power-
supply due to improper
power-supply wiring.

Refer to item (5) in section [6-1 Read before Test Run].

In the case of 4255 and 4256

Cause

Check method and remedy

(1) Fan motor abnormality

Refer to the following page(s). [8-10-7 Checking the Fan Motor for Ground Fault
and Coil Resistance Problems]

(2) Fan board failure

Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-26

1.

Error Codes [4250, 4255, 4256] Detail Code 104

Error code definition

Short-circuited IPM/Ground fault (Detail code 104)

Error definition and error detection method
When IPM/IGBT short damage or grounding on the load side is detected just before starting the inverter.

Cause, check method and remedy

In the case of 4250

Cause

Check method and remedy

(1)  Grounding fault compressor

Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance
Problems]

(2)  Inverter output related

Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance
Problems]

[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Opera-
tion]

[8-10-15 Checking the Installation Conditions]

In the case of 4255 and 4256

Cause

Check method and remedy

(1) Grounding fault of fan motor

Refer to the following page(s).
[8-10-7 Checking the Fan Motor for Ground Fault and Coil Resistance
Problems]

(2) Fan board failure

Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

Hydro unit

Cause

Check method and remedy

(1)  Grounding fault of the pump

Refer to the following page(s).
[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resis-
tance Problems]

2) Inverter output related

Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resis-
tance Problems]

[8-10-13 Checking the Pump INV Board for Damage (Without load)]
[8-10-14 Checking the Pump INV Board for Damage (During pump op-
eration)]

[8-10-15 Checking the Installation Conditions]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-27

Error Codes [4250, 4255, 4256] Detail Code 105

1. Error code definition

Overcurrent error due to short-circuited motor (Detail code 105)

2. Error definition and error detection method

When a short is detected on the load side just before starting the inverter operation.

3. Cause, Check method and remedy
In the case of 4250

Cause

Check method and remedy

(1)  Short - circuited compressor

Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault
and Coil Resistance Problems]

(2)  Output wiring

Check for a short circuit.

In the case of 4255 and 4256

Cause

Check method and remedy

(1)  Short - circuited fan motor

Refer to the following page(s).
[8-10-7 Checking the Fan Motor for Ground Fault
and Coil Resistance Problems]

(2)  Output wiring

Check for a short circuit.

Hydro unit

Cause

Check method and remedy

(1)  Short-circuited pump

Refer to the following page(s). [8-10-11 Checking the
Pump Motor for Ground Fault and Coil Resistance
Problems]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

46 - chapter 7

BS_07_E



[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-28 Error Codes [4250, 4255, 4256] Detail Codes 106 and 107

1. Error code definition

Instantaneous overcurrent breaker error (Detail code 106)
Overcurrent breaker error (effective value) (Detail code 107)

2. Error definition and error detection method
When a current above the specified value is detected by the electric current sensor.
Refer to the relevant pages for the details of model names and the specified values.

3. Cause, check method and remedy
In the case of 4250

Cause Check method and remedy

1) Inverter output related Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance Prob-
lems]

[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Operation]
[8-10-15 Checking the Installation Conditions]

Check the IGBT module resistance value of the INV board, if no problems are
found.

[8-10-19 Troubleshooting Problems with IGBT Module]

(2)  The model selection Check the setting for the model selection switch on the outdoor unit (Dipswitches
switches (SW5-3 - 5-8) on SW5-3 - 5-8 on the outdoor unit control board).
the outdoor unit are set in- For switch settings, refer to the following page(s). [7-9-2 Error Code [7101]]
correctly.

In the case of 4255 and 4256

Cause Check method and remedy

2) Fan board failure Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

(2)  Outdoor unit fan failure Check the outdoor unit fan for proper operation.

Check the fan motor if problems are found with the operation of the fan.

Refer to the following page(s). [8-10-7 Checking the Fan Motor for Ground Fault
and Coil Resistance Problems]

7 Troubleshooting Using Error Codes

(3)  Air passage blockage Check that the heat sink cooling air passage is not blocked

(4)  The model selection Check the setting for the model selection switch on the outdoor unit (Dipswitches
switches (SW5-3 - 5-8) on SW5-3 - 5-8 on the outdoor unit control board).
the outdoor unit are set in- For switch settings, refer to the following page(s). [7-9-2 Error Code [7101]]
correctly.

Hydro unit
Cause Check method and remedy
Q) Inverter output related Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resistance Prob-
lems]

[8-10-13 Checking the Pump INV Board for Damage (Without load)]

[8-10-14 Checking the Pump INV Board for Damage (During pump operation)]
[8-10-15 Checking the Installation Conditions]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-29 Error Code [4250] Detail Codes 121, 128, and 122

1. Error code definition

DCL overcurrent error (H/W) (Detail code 121 and 128)(outdoor unit) DCL overcurrent error (S/W) (Detail code 122)
(outdoor unit)

2. Error definition and error detection method
When a DCL overcurrent is detected by the electric current sensor

3. Cause, check method and remedy

Cause Check method and remedy

1) Inverter-output-related Refer to the following page(s). [8-10-2 Checking the Inverter Board Error Detection
items Circuit]

Refer to the following page(s). [8-10-3 Checking the Compressor for Ground Fault
and Coil Resistance Problems]

Refer to the following page(s). [8-10-4 Checking the Inverter for Damage at No-
Load]

Refer to the following page(s). [8-10-5 Checking the Inverter for Damage during
Compressor Operation]

Refer to the following page(s). [8-10-15 Checking the Installation Conditions]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-6-30 Error Codes [4255, 4256] Detail Code 137

1. Error code definition
Motor synchronization loss (Detail code 137)

2. Error definition and error detection method
Fan motor locking was detected during operation.

3. Cause, check method and remedy

Cause Check method and remedy
@) Fan motor locking Check the fan blades for objects obstructing fan rotation.
2) Fan motor failure Refer to the following page(s).

[8-10-7 Checking the Fan Motor for Ground Fault and Coil
Resistance Problems]

3 Fan board failure Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No
Load]

[8-10-9 Checking the Fan Board for Damage at No Load]
[8-10-10 Checking the Fan Board for Damage with Load]
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Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-31 Error Code [4260]

1. Error code definition
Heatsink overheat protection at startup

2. Error definition and error detection method
Outdoor unit
When heatsink temperature (THHS) remains at or above TOH for 10 minutes or longer after inverter startup

models TOH
INV35Y, 42Y 100°C
INV37YC 94°C
Hydro unit

When heatsink temperature (THHS) remains at or above 100°C for 10 minutes or longer after inverter startup

3. Cause, check method and remedy
Same as 4230 error

7 Troubleshooting Using Error Codes
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7  Error Code Definitions and Solutions: Codes [5000 - 5999]

7-7-1 Error Codes [5101, 5102, 5103, 5104]

1. Error code definition

5101
Return air temperature sensor (TH21) fault (Indoor unit)
Return air temperature sensor (TH4) fault (OA processing unit)

5102
Pipe temperature sensor (TH22) fault (Indoor unit)
Pipe temperature sensor (TH2) fault (OA processing unit)

5103
Gas-side pipe temperature sensor (TH23) fault (Indoor unit)
Gas-side pipe temperature sensor (TH3) fault (OA processing unit)

5104
Intake air temperature sensor (TH1) fault (OA processing unit)
Intake air temperature sensor (TH24) fault (All-fresh (100% outdoor air) type indoor unit)

2. Error definition and error detection method

+If a short or an open is detected during thermostat ON, the outdoor unit turns to anti-restart mode for 3 minutes. When the
error is not restored after 3 minutes (if restored, the outdoor unit runs normally), the outdoor unit makes an error stop.

Short: detectable at 90°C [194°F] or higher
Open: detectable at -40°C [-40°F] or lower

+Sensor error at gas-side cannot be detected under the following conditions.
*During heating operation
*During cooling operation for 3 minutes after the compressor turns on.

3. Cause, check method and remedy

Cause Check method and remedy
1) Thermistor failure Check the thermistor resistor.
. 0°C [32°F]: 15 kQ
(2) Connector contact failure 10°C [50°F]: 9.7 kQ
(3) Disconnected wire or partial disconnected ggog [ggo':] 6"31 tg
thermistor wire [86°F] : 4.
40°C [104°F] : 3.1 kQ
(4) Unattached thermistor or contact failure
(5) Indoor board (detection circuit) failure Check the connector contact.

When no fault is found, the indoor board is a failure.
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-2 Error Codes [5102,5103,5104,5105,5106,5107,5115]

1. Error code definition

5102
HIC bypass circuit outlet temperature sensor (TH2) fault (Outdoor unit)

5103
Heat exchanger outlet temperature sensor (TH3) fault (Outdoor unit)

5104
Discharge temperature sensor (TH4) fault (Outdoor unit)

5105
Accumulator inlet temperature sensor (TH5) fault (Outdoor unit)

5106
HIC circuit outlet temperature sensor (TH6) fault (Outdoor unit)

5107
Outside temperature sensor (TH7) fault (Outdoor unit)

5115
Shell bottom temperature sensor (TH15) error (outdoor unit)

2. Error definition and error detection method

+*When a short (high temperature intake) or an open (low temperature intake) of the thermistor is detected (the first detection),
the outdoor unit stops, turns to anti-restart mode for 3 minutes, and restarts when the detected temperature of the thermistor.
+*When a short or an open is detected again (the second detection) after the first restart of the outdoor unit, the outdoor unit
stops, turns to anti-restart mode for 3 minutes, and restarts in 3 minutes when the detected temperature is within the normal
range.

+*When a short or an open is detected again (the third detection) after the previous restart of the outdoor unit, the outdoor unit
makes an error stop.

+*When a short or an open of the thermistor is detected just before the restart of the outdoor unit, the outdoor unit makes an
error stop, and the error code "5102", "5103", 5104", "5105", "5106", "5107" or "5115" will appear.

+During 3-minute antirestart mode, preliminary errors will be displayed on the LED display.

+A short or an open described above is not detected for 10 minutes after the compressor start, during defrost mode, or for 3
minutes after defrost mode.

7 Troubleshooting Using Error Codes
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

3. Cause, check method and remedy

Cause Check method and remedy
1) Thermistor failure Check thermistor resistance.
2 Pinched lead wire Check for pinched lead wire.
3) Torn wire coating Check for wire coating.
(4) A pin on the male connector is missing or Check connector.
contact failure
5) Disconnected wire Check for wire.
(6) Thermistor input circuit failure on the control Check the intake temperature of the sensor with the LED
board monitor.
When the temperature is far different from the actual temper-
ature, replace the control board.

<Reference>
Short detection Open detection
TH2 70°C [158°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH3 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH4 240°C [464°F] and above (0.57kQ) 0°C [32°F] and below (698kQ)
TH5 70°C [158°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH6 70°C [158°F] and above (1.14kQ) -40°C [-40°F] and below (130kQ)
TH7 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH15 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
7-7-3 Error Code [5110]

1. Error code definition
Heatsink temperature sensor (THHS) fault (Detail code 01)

2. Error definition and error detection method
When a short or an open of THHS is detected just before or during the inverter operation.

3. Cause, check method and remedy

Cause Check method and remedy

(1) INV board failure If the problem recurs when the unit is put into operation, replace the INV board.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-4 Error Code [5111, 5113, 5132, 5135]

1. Error code definition

5111 - 5113
Temperature sensor fault (Hydro unit) (TH11, TH13)

5132 - 5135
Temperature sensor fault (Hydro unit) (TH32, TH35)

2. Error definition and error detection method

+If a shorted (high temperature intake) or open (low temperature intake) thermistor (TH11, TH13, TH32, TH35) is detected
during operation, the unit comes to an abnormal stop, and an error code “5111,” “5113," “5132,” “5135" appears on the display.
+Detection of a short- or open-circuit as described above is suspended during the defrost cycle and for 3 minutes after the
operation mode is changed.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Thermistor failure Check thermistor resistance.
(2) Pinched lead wire Check for pinched lead wire.
(3) Torn wire coating Check for wire coating.
(4) A pinon the male connector is missing or Check connector.
contact failure
(5) Disconnected wire Check for wire.
<Reference>
Short detection Open detection
TH11 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH13 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH32 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
TH35 110°C [230°F] and above (0.4kQ) -40°C [-40°F] and below (130kQ)
7-7-5 Error Code [5120]

1. Error code definition
DCL temperature sensor circuit fault (Detail code 01)(outdoor unit)

2. Error definition and error detection method
When an open phase or a short circuit of the temperature sensor is detected immediately before inverter startup or during
operation (applicable to INV37YC only)

3. Cause, check method and remedy

7 Troubleshooting Using Error Codes

INV37YC
Cause Check method and remedy

Q) Contact failure Check the connector (CNTH) on the inverter board for proper
connection.

2) DCL temperature sensor Disconnect the connector (CNTH), check the resistance val-
ue of the DCL temperature sensor.
Replace the DCL if the resistance is as follows: 0.5 kQ or be-
low (short-circuit) or 1963 kQ or above (open-circuit).

3) INV board failure If the problem persists after restart operation, replace the in-
verter board.

Note|

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-6 Error Code [5201]

1. Error code definition

5201
Refrigerant pressure sensor fault (Outdoor unit 63HS1/Hydro unit Prf)

2. Error definition and error detection method

When a pressure sensor reading of 4.06 MPa [589 psi] or above is detected, error code "5201" will appear.
The unit will continue its operation by using other sensors as a backup.

3. Cause, check method and remedy

Cause Check method and remedy
@) High pressure sensor failure Refer to the following page(s). [8-9-1 Pres-
sure Sensor]
2) Pressure drop due to refrigerant leak
3) Torn wire coating
(4) A pin on the male connector is missing or contact failure
5) Disconnected wire
(6) High pressure sensor input circuit failure on the control board
7-7-7 Error Code [5201]

1. Error code definition

5201
Water pressure sensor fault (indoor unit)

2. Error definition and error detection method

When a pressure sensor reading of 1.05 MPa [153 psi] or above OR -0.05 MPa [7.3 psi] or below is detected, error code
"5201" will appear.

3. Cause, check method and remedy

Cause Check method and remedy

Q) The water inner pressure sensor is open- or short-circuited. (Re- | 1)  Check that the water inner pressure sensor
gardless of the indoor unit operation status) is connected.
Reset the indoor unit error.

2) Check the water inner pressure sensor wir-
ing for breakage.
Reset the indoor unit error.
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-8 Error Code [5202]

1. Error code definition

5202
Water pressure sensor fault (indoor unit)

2. Error definition and error detection method

When a pressure sensor reading of 1.05 MPa [153 psi] or above OR -0.05 MPa [7.3 psi] or below is detected, error code
"5202" will appear.

3. Cause, check method and remedy

Cause Check method and remedy

@) The water outlet pressure sensor is open- or short-circuited. (Re- | 1)  Check that the water outlet pressure sensor
gardless of the indoor unit operation status) is connected.
Reset the indoor unit error.

2) Check the water outlet pressure sensor wir-
ing for breakage.
Reset the indoor unit error.

7-7-9 Error Code [5202, 5203]

1. Error code definition

5202, 5203
Water pressure sensor fault (Hydro unit Pwl, Pw2)

2. Error definition and error detection method

When a pressure sensor reading of Pwl, Pw2 < -50kPa or 1050kPa < Pw1, Pw2 is detected, error codes "5202" and "5203"
will appear.

3. Cause, check method and remedy

Cause Check method and remedy

Q) High pressure sensor failure Refer to the following page(s). [8-9-1 Pres-
sure Sensor]

2 Pressure drop due to refrigerant leak

?3) Torn wire coating

4) A pin on the male connector is missing or contact failure

(5) Disconnected wire

(6) High pressure sensor input circuit failure on the control board

7 Troubleshooting Using Error Codes
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-10

Error Code [5301] Detail Code 115

1. Error code definition

ACCT sensor fault (Detail code 115)

2. Error definition and error detection method
When the formula "output current < 1.8 Arms" remains satisfied for 10 seconds while the inverter is in operation.
When the formula "output current < 0.2 Arms" remains satisfied for 10 seconds while the inverter is in operation. (Hydro unit)

3. Cause, check method and remedy

Cause Check method and remedy
(1) Contact failure Check the connector (CNCT2) on the INV board for proper connection.
(2)  INV output phase loss Check the output wire for proper connection.
(3) ACCT sensor failure Refer to the following page(s).
[8-10-18 Simple Check on Inverter Circuit Components]
(4)  Compressor failure Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance Prob-
lems]
(5)  INV board failure Replace the INV board if the problem persists after the operation is resumed.
Hydro unit
Cause Check method and remedy
(2) INV output phase loss Check the output wire for proper connection.
(2)  ACCT sensor failure Refer to the following page(s).
[8-10-18 Simple Check on Inverter Circuit Components]
(3 Pump failure Refer to the following page(s).
[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resistance Prob-
lems]
(4)  INV board failure Replace the INV board if the problem persists after the operation is resumed.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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7-7-11 Error Code [5301] Detail Code 117

1. Error code definition
ACCT sensor circuit fault (Detail code 117)

2. Error definition and error detection method
When an error value is detected with the ACCT detection circuit just before the inverter starts

3. Cause, check method and remedy

Cause Check method and remedy

Q) INV board failure Refer to the following page(s).

[8-10-2 Checking the Inverter Board Error Detection Circuit]

[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Operation]

(2) Compressor failure Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault and Coil Resistance Problems]

Hydro unit
Cause Check method and remedy
1) INV board failure Refer to the following page(s).
[8-10-2 Checking the Inverter Board Error Detection Circuit]
[8-10-4 Checking the Inverter for Damage at No-Load]
[8-10-5 Checking the Inverter for Damage during Compressor Operation]
2) Pump failure Refer to the following page(s).

[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resistance Problems]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-12 Error Code [5301] Detail Code 119

1. Error code definition
Open-circuited IPM/Loose ACCT connector (Detail code 119)

2. Error definition and error detection method
Presence of enough current cannot be detected during the self-diagnostic operation immediately before inverter startup.

3. Cause, check method and remedy

Cause Check method and remedy

(1) ACCT sensor disconnection Check the connector CNCT2 on the INV board for proper connection.
Check the ACCT for proper connection.

(2)  ACCT sensor failure Refer to the following page(s).
[8-10-18 Simple Check on Inverter Circuit Components]

(3) Inverter failure Refer to the following page(s).

[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Oper-
ation]

(4) Compressor failure Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault and Coil Resis-
tance Problems]

Hydro unit
Cause Check method and remedy

(1) ACCT sensor failure Refer to the following page(s).
[8-10-18 Simple Check on Inverter Circuit Components]

2) Inverter failure Refer to the following page(s).
[8-10-4 Checking the Inverter for Damage at No-Load]
[8-10-5 Checking the Inverter for Damage during Compressor Oper-
ation]

3 Pump failure Refer to the following page(s).

[8-10-11 Checking the Pump Motor for Ground Fault and Coil Resis-
tance Problems]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-13 Error Code [5301] Detail Code 120

1. Error code definition
Faulty ACCT wiring (Detail code 120)

2. Error definition and error detection method
Presence of target current cannot be detected during the self-diagnostic operation immediately before startup.

3. Cause, check method and remedy

Cause Check method and remedy

(1)  ACCT sensor connection error Check the ACCT for proper connection.
Refer to the following page(s). [8-10-18 Simple Check on Inverter Cir-
cuit Components]

(2)  ACCT sensor failure Refer to the following page(s).
[8-10-18 Simple Check on Inverter Circuit Components]

3) Inverter failure Refer to the following page(s).

[8-10-4 Checking the Inverter for Damage at No-Load]

[8-10-5 Checking the Inverter for Damage during Compressor Oper-
ation]

(4)  Compressor failure Refer to the following page(s).
[8-10-3 Checking the Compressor for Ground Fault and Coil Resis-
tance Problems]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-7-14 Error Code [5301] Detail Code 127

1. Error code definition
DCL electric current circuit error (Detail code 127)(outdoor unit)

2. Error definition and error detection method
When an abnormal value in the DCL electric current sensor detection circuit is detected

3. Cause, check method and remedy

Cause Check method and remedy
1) Contact failure Check the wiring between CNCT1A and CNCT1B.
2) Incorrect installation Check the wiring on the SC-L terminal.
?3) INV board failure If the problem persists after restart operation, replace the in-
verter board.

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]
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7-7-15 Error Codes [5305, 5306] Detail Code 135

1. Error code definition
Current sensor fault (Detail code 135)

2. Error definition and error detection method
Detection of output current below 0.2 Arms for 10 continuous seconds while fan motor is in operation

3. Cause, check method and remedy

Cause Check method and remedy
1) Open output phase of fan board Check the output wiring from the fan board for proper con-
nection.
2) Fan motor error Refer to the following page(s).

[8-10-7 Checking the Fan Motor for Ground Fault and Coil
Resistance Problems]

3) Fan board failure Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No
Load]

[8-10-9 Checking the Fan Board for Damage at No Load]
[8-10-10 Checking the Fan Board for Damage with Load]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-7-16 Error Codes [5305, 5306] Detail Code 136

1. Error code definition
Current sensor/circuit fault (Detail code 136)

2. Error definition and error detection method
Detection of abnormal value by the current detection circuit before the startup of fan motor

3. Cause, check method and remedy

Cause Check method and remedy

Q) Fan board fault Refer to the following page(s).

[8-10-8 Checking the Fan Board Error Detection Circuit at No
Load]

[8-10-9 Checking the Fan Board for Damage at No Load]
[8-10-10 Checking the Fan Board for Damage with Load]

Note |

For inverter-related error codes, refer to the following page(s). [8-10 Troubleshooting Inverter Problems]

7-7-17 Error Code [5701]
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1. Error code definition
Loose float switch connector

2. Error definition and error detection method
Detection of the disconnected float switch (open-phase condition) during operation

3. Cause, check method and remedy
(1) CN4F disconnection or contact failure
Check for disconnection of the connector (CN4F) on the indoor unit control board.
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7-8  Error Code Definitions and Solutions: Codes [6000 - 6999]

7-8-1 Error Code [6201]

1. Error code definition
Remote controller board fault (nonvolatile memory error)

2. Error definition and error detection method
This error is detected when the data cannot be read out from the built-in nonvolatile memory on the remote controller.

3. Cause, check method and remedy
(1) Remote controller failure
Replace the remote controller.

7-8-2 Error Code [6202]

1. Error code definition
Remote controller board fault (clock IC error)

2. Error definition and error detection method
This error is detected when the built-in clock on the remote controller is not properly functioning.

3. Cause, check method and remedy
(1) Remote controller failure
Replace the remote controller.

7 Troubleshooting Using Error Codes
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-3 Error Code [6600]

1. Error code definition
Address overlap

2. Error definition and error detection method

An error in which signals from more than one indoor units with the same address are received
Detail code 001: Detection of overlapped address in centralized control system
Detail code 002: Detection of overlapped address in indoor unit system

Note |

The address and attribute that appear on the remote controller indicate the controller that detected the error.

3. Cause, check method and remedy

Cause

Check method and remedy

units, controllers such as ME remote controllers.
<Example>

6600 "01" appears on the remote controller

Unit #01 detected the error.

dress.

line.

(1) Two or more of the following have the same address:
Outdoor units, indoor units, hydro units, LOSSNAY

Two or more units in the system have 01 as their ad-

(2) Signals are distorted by the noise on the transmission

+Find the unit that has the same address as that of the error
source.Once the unit is found, correct the address.
Then, turn off the outdoor units, indoor units, hydro
units, and LOSSNAY units, keep them all turned off for
at least five minutes, and turn them back on.

+*When air conditioning units are operating normally despite
the address overlap error
Check the transmission wave shape and noise on the
transmission line.
Refer to the following page(s). [8-4 Checking Transmission
Waveform and for Electrical Noise Interference]

7-8-4 Error Code [6601]

1. Error code definition
Polarity setting error

2. Error definition and error detection method

The error detected when transmission processor cannot distinguish the polarities of the M-NET transmission line.
Detail code 001: Detection of polarity setting error in centralized control system
Detail code 002: Detection of polarity setting error in indoor unit system

3. Cause, check method and remedy

Cause

Check method and remedy

that AG-150A/GB-50ADA/PAC-YG50ECA/BAC-
HD150 are connected to.

(2) M-NET transmission line to which AG-150A/GB-

is short-circuited.

the M-NET

(1) Novoltage is applied to the M-NET transmission line

50ADA/PAC-YG50ECA/BAC-HD150 are connected

(3) When two or more power supplies are connected to

Check if power is supplied to the M-NET transmission
line of the AG-150A/GB-50ADA/PAC-YG50ECA/BAC-
HD150, and correct any problem found.
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7-8-5 Error Code [6602]

1. Error code definition
Transmission processor hardware error

2. Error definition and error detection method
Although "0" was surely transmitted by the transmission processor, "1" is displayed on the transmission line.
Detail code 001: Transmission processor hardware error in centralized control system
Detail code 002: Transmission processor hardware error in indoor unit system

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause

1) If wiring work is performed on the transmission lines of indoor units, outdoor units, or hydro units, or if the polarities of these
lines are changed with the power being turned on, collision of the transmitted data will occur and cause the transmission wave
shape to change, which will be detected as an error.

2) Grounding fault of the transmission line

3) When grouping the indoor units that are connected to different outdoor units, the male power supply connectors on the multiple
outdoor units are connected to the female power supply switch connector (CN40).

4) When the power supply unit for transmission lines is used in the system connected with MELANS, the male power supply
connector is connected to the female power supply switch connector (CN40) on the outdoor unit.

5) Controller failure of the source of the error

6) When the transmission data is changed due to the noise on the transmission line

7) Voltage is not applied on the transmission line for centralized control (in case of grouped indoor units connected to different
outdoor units or in case of the system connected with MELANS)

4. Check method and remedy

Is the transmission line work Turn off the power supply to the outdoor units, indoor
performed while the power is on?, units, and hydro units, and turn them back on.

Check the power supply to the indoor units
and hydro units.

Faulty power source work

Grounding fault or does the shielded
ire contact with the transmission ling

7I‘I Improper ission line work Il

|

( i )
[(Single-outdoor—unit systemj] [@Itiple—outdoor-unit system)] System with the power supply

kunit for transmission lines

N2
Confirm that the power supply Confirm that the power supply
connector on the outdoor connector on the outdoor
unit is not plugged into CN40. unit is not plugged into CN40.

7 Troubleshooting Using Error Codes

Is the male power supply connector
connected to the female power supply
switch connector (CN40) on only one

of the outdoor unit?

Is the male power supply connector
connected to the female power supply
switch connector (CN40) ?

Disconnect the male
power supply on
CN40 and connect it to CN41

Tightly reconnect the male power
supply connector to the female
power supply switch connector (CN40).

Investigation into the
transmission line noise

Noise exist?

NO

Controller failure of the
source of the error

*For the investigation method, follow
<Investigation method of transmission wave shape/noise>

YES Investigation into the

cause of the noise

I Correct the error. |
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7-8-6 Error Code [6603]

1. Error code definition
Transmission line bus busy error

2. Error definition and error detection method

+Generated error when the command cannot be transmitted for 4-10 minutes in a row due to bus-busy
+Generated error when the command cannot be transmitted to the transmission line for 4-10 minutes in a row due to noise

Detail code 001: Transmission Bus-Busy error in centralized control system
Detail code 002: Transmission Bus-Busy error in indoor unit system

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause, check method and remedy

Cause Check method and remedy
1) The transmission processor cannot be transmit- Check the transmission wave shape and noise on the
ted as the short-wavelength voltage like noise ex- transmission line.
ists consecutively on the transmission line. Refer to the following page(s). [8-4 Checking Transmis-

sion Waveform and for Electrical Noise Interference]

— No noise indicates that the error source controller is a
failure.

— If noise exists, investigate the noise.

2) Error source controller failure

7-8-7 Error Code [6606]

1. Error code definition
Communication error between device processor and transmission processor or M-NET processor

2. Error definition and error detection method

Communication error between device processor on circuit board and transmission processor or M-NET processor
Detail code 003: Communication error between device processor on circuit board and M-NET processor

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause, check method and remedy

Cause Check method and remedy
1) Data is not properly transmitted due to accidental Turn off the power supply to the outdoor units, indoor
erroneous operation of the controller of the error units, and hydro units. (When the power source is turned
source. off separately, the microcomputer will not be reset, and

the error will not be corrected.)

— |If the same error occurs, the error source controller is
a failure.

2 Error source controller failure
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7-8-8 Error Code [6607] Error Source Address = Outdoor Unit (OC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Cause Check method and remedy

(1) Incidental cause 1)  Turn off the power source of the outdoor unit, and
turn it on again.

(2) Contact failure of transmission line of OC or IC 2) Ifthe error is accidental, it will run normally. If not,

S . check the causes (2) - (5).
(3) Decrease of transmission line voltage/signal by exceed-

ing acceptable range of transmission wiring.
Farthest: 200 m [656ft] or less

Remote controller wiring:

10m [32ft] or less

(4)  Erroneous sizing of transmission line (Not within the
range below).
Wire diameter:
1.25mm? [AWG16] or more

(5)  Outdoor unit control board failure

7 Troubleshooting Using Error Codes
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7-8-9 Error Code [6607] Error Source Address = Indoor Unit (IC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Error display

ME remote controller (RC), MA remote controller (MA) ‘ ‘ System controller (SC)
Types of refrigerant
systems
. . Grouped operation of multi- Types of indoor units experiencing
Single refrigerant system ple refrigerant systems problems
Part of the indoor units All indoor units (IC) in } .
(IC) are experiencing the same system are g‘)l(l 'gﬂgggiﬂmtsrgbcl)eﬁg
problems. experiencing problems. p gp :
Troubleshooting prob- Troubleshooting problems Troubleshooting prob- Troubleshooting prob- Troubleshooting prob-
lems for indoor units (A) for indoor units (A) lems for indoor units (A) lems for all units (B) lems for indoor units (B)
& &
Troubleshooting problems Troubleshooting prob-
for all units (A) lems for all units (B)

(1) Troubleshooting problems for indoor units (A)

Cause Check method and remedy

(1) Incidental cause 1)  Turn off the outdoor/indoor units for 5 or more min-
utes, and turn them on again.

(2) When IC unit address is changed or modified during op- | 2)  If the error is accidental, it will run normally. If not,
eration. check the causes (2) - (6).

(3) Faulty or disconnected IC transmission wiring

(4) Disconnected IC connector
(CN2M)
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(5)  Indoor unit controller failure

(6) ME remote controller failure
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(2) Troubleshooting problems for indoor units (B)

Cause Check method and remedy
(1) When the power supply unit for transmission linesisused | 1)  Check voltage of the transmission line for central-
and the male power supply connector is connected to the ized control.
female power supply switch connector (CN40) for the +20 V or more: Check (1) on the left.
transmission line for centralized control +Less than 20 V: Check (2) on the left.

(2) Disconnection or shutdown of the power source of the
power supply unit for transmission line

(3) System controller (MELANS) malfunction 2)  Check the causes of the error indicated by the er-
ror codes listed in items (1) through (3) in the
"Cause" column.

7 Troubleshooting Using Error Codes
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7-8-10 Error Code [6607] Error Source Address = Hydro unit (HU)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Cause Check method and remedy

1 Incidental cause 1 Turn off the power to the outdoor unit and the

p
Hydro unit, leave them turned off for at least 5 min-
utes, and then turn them back on.

(2)  When Hydro unit address is changed or modified during | 2)  If the error is accidental, it will run normally. If not,
operation. check the causes (2) - (4).

(3) Faulty or disconnected transmission wiring of Hydro unit

(4)  Faulty control board of Hydro unit
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7-8-11 Error Code [6607] Error Source Address = LOSSNAY (LC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide

the response (ACK).

3. Cause, check method and remedy

Error display

ME remote controller (RC), MA remote controller (MA)

Types of refrigerant systems

Grouped operation of multiple
refrigerant systems

Single refrigerant system

Troubleshooting problems for Troubleshooting problems for
LOSSNAY units LOSSNAY units
&

Troubleshooting problems for
all units (A)

(1) Troubleshooting problems for LOSSNAY units

Cause

Check method and remedy

(1) Incidental cause

(2) The power source of LOSSNAY has been shut off.

(3) When the address of LOSSNAY is changed in the middle
of the operation

(4) Faulty or disconnected transmission wiring of LOSSNAY
(5) Disconnected connector (CN1) on LOSSNAY
(6) Controller failure of LOSSNAY

1

2)

Turn off the power source of LOSSNAY and turn it

on again.

If the error is accidental, it will run normally.

If not, check the causes (2) - (6).

BS_07_E
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7-8-12 Error Code [6607] Error Source Address = ME Remote Controller

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Error display

ME remote controller (RC), MA remote controller (MA) ‘ ‘ System controller (SC)

Types of refrigerant sys-
tems

Grouped operation of mul- Types of indoor units experiencing

Single refrigerant system

tiple refrigerant systems

problems

Part of the indoor units
(IC) are experiencing
problems.

All indoor units (IC) in the
same system are experi-
encing problems.

All indoor units (IC) are
experiencing problems.

Troubleshooting problems
for ME remote controllers

Troubleshooting prob-
lems for ME remote con-
trollers

Troubleshooting prob-
lems for ME remote con-
trollers

Troubleshooting prob-
lems for all units (B)

Troubleshooting prob-
lems for all units (B)

&

Troubleshooting prob-
lems for all units (A)

(1) Troubleshooting problems for ME remote controllers

&

Troubleshooting prob-
lems for indoor units (B)

Cause Check method and remedy
(1) Incidental cause 1)  Turn off the power source of the outdoor unit for 5
minutes or more, and turn it on again.
(2)  Faulty transmission wiring at IC unit side. 2) If not, check the causes (2) - (5).

(3) Faulty wiring of the transmission line for ME remote con-
troller

(4) When the address of ME remote controller is changed in
the middle of the operation
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(5) ME remote controller failure
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7-8-13 Error Code [6607] Error Source Address = System Controller

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Error display

ME remote controller (RC), MA remote controller (MA)

Type of unit/controller in error

Part of the ME remote con- All'indoor units (IC) in the All ME remote controllers
trollers (RC) are experi- same system are experi- (RC) are experiencing
encing problems. encing problems. problems.
Troubleshooting problems Troubleshooting prob- Troubleshooting prob-
for system controllers lems for all units (B) lems for all units (B)
&

Troubleshooting prob-
lems for all units (C)

(1) Troubleshooting problems for system controllers

Cause Check method and remedy

(1) Incidental cause 1)  Turn off the power source of the outdoor unit for 5
minutes or more, and turn it on again.

(2)  Faulty wiring of the transmission line for ME remote con- | 2)  If not, check the causes (2) - (4).
troller

(3) When the address of ME remote controller is changed in
the middle of the operation

(4) ME remote controller failure

7 Troubleshooting Using Error Codes
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-14

Error Code [6607] All Error Source Addresses

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy
(1) Troubleshooting problems for all units (A)

Cause

Check method and remedy

@)

@)

®)

(4)

Disconnection or short circuit of the transmission line for
the outdoor unit on the terminal block for centralized con-
trol line connection (TB7)

When multiple outdoor units are connected and the pow-
er source of one of the outdoor units has been shut off.

The male power supply connector of the outdoor unit is
not connected to the female power supply switch connec-
tor (CN40).

The male power supply connectors on 2 or more outdoor
units are connected to the female power supply switch
connector (CN40) for centralized control.

If an error occurs, after the unit runs normally once, the
following causes may be considered.

+Total capacity error (7100)

+Capacity code error (7101)

+Error in the number of connected units (7102)
+Address setting error (7105)

1)  Checkthe causes of (1) - (4). If the cause is found,
correct it. If no cause is found, check 2).

2)  Checkthe LED displays for troubleshooting on oth-
er remote controllers whether an error occurs.

+*When an error is present

Check the causes of the error indicated by the
error codes listed in item (4) in the "Cause" col-
umn.

*When no errors are present
Indoor unit circuit board failure

(2) Troubleshooting problems for all units (B)

Cause

Check method and remedy

@)
@)
®)
(4)
®)

(6)
@)

Total capacity error (7100)

Capacity code error (7101)

Error in the number of connected units (7102)
Address setting error (7105)

Disconnection or short circuit of the transmission line for
the outdoor unit on the terminal block for centralized con-
trol line connection (TB7)

Turn off the power source of the outdoor unit

Malfunction of electrical system for the outdoor unit

1) Check the LED display for troubleshooting on the

outdoor unit.

*When an error is present
Check the causes of the error indicated by the
error codes listed in items (1) through (4) in the
"Cause" column.

*When no errors are present
Check the causes of the error indicated by the
error codes listed in items (5) through (7) in the
"Cause" column.

(3) Troubleshooting problems for all units (C)

Cause

Check method and remedy

@)

@)

®)

When the power supply unit for transmission lines is used
and the male power supply connector is connected to the
female power supply switch connector (CN40) for the
transmission line for centralized control

Disconnection or shutdown of the power source of the
power supply unit for transmission line

System controller (MELANS) malfunction

Check the causes of the error indicated by the
error codes listed in items (1) through (3) in the
"Cause" column.
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7-8-15 Error Code [6607] No Error Source Address

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Cause Check method and remedy

(1)  Although the address of ME remote controller has been Delete unnecessary information of non-existing
changed after the group is set using ME remote control- address which some indoor units have.
ler, the indoor unit is keeping the memory of the previous Use either of the following two methods for dele-
address. The same symptom will appear for the registra- tion.
tion with SC.

(2) Although the address of LOSSNAY has been changed af- | 1)  Address deletion by ME remote controller
ter the interlock registration of LOSSNAY is made using Delete unnecessary address information using the
ME remote controller, the indoor unit is keeping the mem- manual setting function of ME remote controller.
ory of the previous address. Refer to the ME remote controller instructions

manual for detail.

2)  Deletion of connection information of the outdoor
unit by the deleting switch

Note that the above method will delete all the
group settings set via the ME remote controller and
all the interlock settings between LOSSNAY units
and indoor units.

Procedures

1) Turn off the power source of the outdoor unit,
and wait for 5 minutes.

2) Turnon the dip switch (SW5-2) on the outdoor
unit control board.

3) Turn on the power source of the outdoor unit,
and wait for 5 minutes.

4) Turn off the power source of the outdoor unit,
and wait for 5 minutes.

5) Turn off the dip switch (SW5-2) on the outdoor
unit control board.

6) Turn on the power source of the outdoor unit.

7 Troubleshooting Using Error Codes
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7-8-16 Error Code [6608]

1. Error code definition
No response error

2. Error definition and error detection method
+When no response command is returned although acknowledgement (ACK) is received after transmission, an error is detect-
ed.
+*When the data is transmitted 10 times in a row with 3 seconds interval, an error is detected on the transmission side.

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause

1) The transmission line work is performed while the power is on, the transmitted data will collide, and the wave shape will be
changed.

2) The transmission is sent and received repeatedly due to noise.

3) Decrease of transmission line voltage/signal by exceeding acceptable range of transmission wiring.
Farthest: 200m [656ft] or less
Remote controller wiring: 12m [39ft] or less

4) The transmission line voltage/signal is decreased due to erroneous sizing of transmission line.

Wire diameter: 1.25mm2[AWG16] or more

4. Check method and remedy

1) If an error occurs during commissioning, turn off the power supply to the outdoor units, indoor units, hydro units, and LOSS-
NAYs for 5 minutes or longer, and then turn them back on.
+ When they return to normal operation, the cause of the error is the transmission line work performed with the power on.
+If an error occurs again, check the cause 2).

2) Check 3) and 4) above.
+If the cause is found, correct it.
+ If no cause is found, check 3).

3) Check the transmission waveform, and check the transmission line for electrical noise. For details, refer to the following
page(s). [8-4 Checking Transmission Waveform and for Electrical Noise Interference]

Noise is the most possible cause of the error "6608".
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7-8-17 Error Code [6831]

1. Error code definition
MA remote controller signal reception error (No signal reception)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+No proper data has been received for 3 minutes.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit.
2) All the remote controllers are set to SUB.
3) Failure to meet wiring regulations
+Wire length
*Wire size
+*Number of remote controllers
+Number of indoor units
4) The remote controller is removed after the installation without turning the power source off.
5) Noise interference on the remote controller transmission lines
6) Faulty circuit that is on the indoor board and performs transmission/ reception of the signal from the remote controller
7) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-4 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.

7 Troubleshooting Using Error Codes
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7-8-18 Error Code [6832]

1. Error code definition
MA remote controller signal transmission error (Synchronization error)

2. Error definition and error detection method
+MA remote controller and the indoor unit is not done properly.
+Failure to detect opening in the transmission path and unable to send signals

*Indoor unit: 3 minutes
*Remote controller: 6 seconds

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit
2) 2 or more remote controllers are set to MAIN
3) Overlapped indoor unit address
4) Noise interference on the remote controller lines
5) Failure to meet wiring regulations
*Wire length
*Wire size
+*Number of remote controllers
+*Number of indoor units
6) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-4 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.
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7-8-19 Error Code [6833]

1. Error code definition
MA remote controller signal transmission error (Hardware error)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+An error occurs when the transmitted data and the received data differ for 30 times in a row.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit
2) 2 or more remote controllers are set to MAIN
3) Overlapped indoor unit address
4) Noise interference on the remote controller lines
5) Failure to meet wiring regulations
+Wire length
*Wire size
+Number of remote controllers
+*Number of indoor units
6) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-4 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.

7 Troubleshooting Using Error Codes
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7-8-20 Error Code [6834]

1. Error code definition
MA remote controller signal reception error (Start bit detection error)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+No proper data has been received for 2 minutes.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit.
2) All the remote controllers are set to SUB.
3) Failure to meet wiring regulations
+Wire length
*Wire size
+*Number of remote controllers
+Number of indoor units
4) The remote controller is removed after the installation without turning the power source off.
5) Noise interference on the remote controller transmission lines
6) Faulty circuit that is on the indoor board and performs transmission/ reception of the signal from the remote controller
7) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-4 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on
+If LED2 is lit, the MA remote controller line is being powered.
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7-8-21

Error Code [6840]

1. Error code definition
Indoor-outdoor communication: Reception error

2. Error definition and error detection method
+Abnormal if indoor controller board could not receive any signal normally for 6 minutes after turning the power on
+Abnormal if indoor controller board could not receive any signal normally for 3 minutes.

+Consider the unit as abnormal under the following condition. When 2 or more indoor units are connected to an outdoor unit,
indoor controller board could not receive a signal for 3 minutes from outdoor controller circuit board, a signal which allows
outdoor controller circuit board to transmit signals.

3. Cause, check method and remedy

Cause

Check method and remedy

@)

Contact failure, short circuit or miswiring (converse wiring) of in-
door/outdoor unit connecting wire.

Check disconnecting or looseness of indoor
/outdoor unit connecting wire of indoor unit or
outdoor unit. Check all the units in case of
twin/triple/quadruple indoor unit system.

@)

Defective transmitting receiving circuit of outdoor controller cir-
cuit board.

(©)

Defective transmitting receiving circuit of indoor controller board.

4)

Noise has entered into indoor/outdoor unit connecting wire.

Turn the power off, and on again to check. If
abnormality generates again, replace indoor
controller board or outdoor controller circuit
board.

®)

Defective fan motor

Turn the power off, and detach fan motor
from connector (CNF1, 2). Then turn the
power on again. If abnormality is not dis-
played, replace fan motor. If abnormality is
displayed, replace outdoor controller circuit
board.

(6)

Defective rush current resistor of outdoor power circuit board

Check the rush current resistor on outdoor
power circuit board with tester. If open is de-
tected, replace the power circuit board.

Note: Refer also to the Service Handbook for the indoor units.

7-8-22

Error Code [6841]

1. Error code definition
A control communication synchronism not recover

2. Error definition and error detection method
Indoor/outdoor unit communication error (Outdoor unit)

+Abnormal if "0" receiving is detected 30 times continuously though outdoor controller circuit board has transmitted "1".
+Abnormal if outdoor controller circuit board could not find blank of transmission path for 3 minutes.

3. Cause, check method and remedy

Cause

Check method and remedy

@)

Indoor/outdoor unit connecting wire has contact failure.

Check disconnection or looseness of indoor/
outdoor unit connecting wire.

@)

Defective communication circuit of outdoor controller circuit
board.

®)

Noise has entered power supply.

4)

Noise has entered indoor/outdoor unit connecting wire.

Turn the power off, and on again to check.
Replace outdoor controller circuit board if ab-
normality is displayed again.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-23 Error Code [6842]

1. Error code definition
Indoor-outdoor communication: Transmission error

2. Error definition and error detection method
Indoor/outdoor unit communication error (Transmitting error)

Abnormal if "1" receiving is detected 30 times continuously though indoor controller board has transmitted "0".

3. Cause, check method and remedy

Cause Check method and remedy
1) Defective transmitting receiving circuit of indoor controller board Turn the power off, and on again to check. If
- - abnormality generates again, replace indoor
(2) Noise has entered into power supply. controller board.
3 Noise has entered into outdoor control wire.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-24 Error Code [6843]

1. Error code definition
A control communication start bit detection error

2. Error definition and error detection method
Indoor/outdoor unit communication error
+Abnormal if indoor controller board could not receive any signal normally for 6 minutes after turning the power on.
+Abnormal if indoor controller board could not receive any signal normally for 3 minutes.
+Consider the unit as abnormal under the following condition. When 2 or more indoor units are connected to an outdoor unit,
indoor controller board could not receive a signal for 3 minutes from outdoor controller circuit board, a signal which allows
outdoor controller circuit board to transmit signals.

3. Cause, check method and remedy

Cause Check method and remedy
1) Contact failure, short circuit or miswiring (converse wiring) of in- Check disconnecting or looseness of indoor
door/outdoor unit connecting wire /outdoor unit connecting wire of all indoor
units or outdoor units.
2) Defective transmitting receiving circuit of outdoor controller cir- Turn the power off, and on again to check. If
cuit board. abnormality generates again, replace indoor
- — — —— controller board or outdoor controller circuit
(©)] Defective transmitting receiving circuit of indoor controller board. board.
(4) Noise has entered into indoor/outdoor unit connecting wire. ygft:(::tother indoor controller board may have
5) Defective fan motor Turn the power off, and detach fan motor

from connector (CNF1, 2). Then turn the
power on again. If abnormality is not dis-
played, replace fan motor. If abnormality is
displayed, replace outdoor controller circuit
board.

(6) Defective rush current resistor of outdoor power circuit board Check the rush current resistor on outdoor
power circuit board with tester. If open is de-
tected, replace the power circuit board.

1. Error code definition
A control communication start bit detection error

2. Error definition and error detection method
Indoor/outdoor unit communication error (Outdoor unit)
Abnormal if outdoor controller circuit board could not receive anything normally for 3 minutes.

3. Cause, check method and remedy

7 Troubleshooting Using Error Codes

Cause Check method and remedy
@) Contact failure of indoor/outdoor unit connecting wire Check disconnection or looseness of indoor/
outdoor unit connecting wire of indoor or out-
door units.
(2) Defective communication circuit of outdoor controller circuit Turn the power off, and on again to check.
board Replace indoor controller board or outdoor
- — —— controller circuit board if abnormality is dis-
(3) Defective communication circuit of indoor controller board played again.
4) Noise has entered into indoor/outdoor unit connecting wire.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-25 Error Code [6846]

1. Error code definition
Start-up time over

2. Error definition and error detection method
Start-up time over The unit cannot finish start-up process within 4 minutes after power on.

3. Cause, check method and remedy

Cause Check method and remedy

Q) Contact failure of indoor/outdoor unit connecting wire Check disconnection or looseness or polarity
of indoor/outdoor unit connecting wire of in-
door and outdoor units.

2 Diameter or length of indoor/outdoor unit connecting wire is out Check the following: Diameter of the cables

of specified capacity. used for indoor-outdoor lines; maximum line
distance between indoor and outdoor units
(max. 50 m); maximum line distance be-
tween indoor units (daisy-changed cables)
(max. 30 m); and if flat cables such as VVF is
used, make sure they are connected in the
order of S1, S2, and S3.

3) 2 or more outdoor units have refrigerant address "0". (In case of When units are controlled as groups, check
group control) the refrigerant address (SW1 (3-6) on the
outdoor unit control board settings) for dupli-
cates.
(4) Noise has entered into power supply or indoor/outdoor unit con- Check the transmission lines for problems.
necting wire.

Note: Refer also to the Service Handbook for the indoor units.
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7-9  Error Code Definitions and Solutions: Codes [7000 - 7999]

7-9-1 Error Code [7100]

1. Error code definition
Total capacity error

2. Error definition and error detection method
The model total of indoor units in the system with one outdoor unit exceeds limitations.

3. Error source, cause, check method and remedy,

Error source Cause Check method and remedy
Outdoor unit | (1) The model total of indoor units in the systemwith | 1)  Check the Qj total (capacity code total) of in-
one outdoor unit exceeds the following table. door units connected.
. 2) Check the Qj setting (capacity code) of the
Model Qj Total connected indoor unit set by the switch (SW2
200 model 53 on indoor unit board).
250 model 69 When the model name set by the switch is dif-
300 model 86 ferent from that of the unit connected, turn off
350 model 96 the power source of the outdoor and the indoor
400 model 108 units, and change the setting of the Qj (capac-
450 model 121 ity code).
500 model 138 3) Indoor unit Qj table
Model Qj
10 2
15 3
20 4
25 5
32 6
40 8 §
50 10 o]
63 13 O
S
71 14 o
S
80 16 L
100 20 =X
‘©
125 25 3
140 28 o
c
200 40 =
o
250 50 o
@
(2) The model selection switches (SW5-3 - 5-8) on Check the setting for the model selection %
the outdoor unit are set incorrectly. switch on the outdoor unit (Dipswitches SW5- S5
3 - 5-8 on the outdoor unit control board). o
|_
SW5 ~

Model

3 4 5 6 7 8
M200 model | OFF | ON | OFF |OFF | ON
M250model | ON | ON | OFF |OFF | ON
M300 model | OFF | OFF | ON |OFF | ON
M350 model | OFF | ON | ON |OFF | ON | ™1
M400model | ON | ON | ON |OFF | ON
M450 model | OFF | OFF | OFF | ON | ON
M500 model | ON | OFF | OFF | ON | ON

*1 ON: EM model; OFF: M model
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7-9-2 Error Code [7101]

1. Error code definition
Capacity code setting error

2. Error definition and error detection method
Connection of incompatible (wrong model or capacity code) outdoor units, indoor units, or hydro units.

3. Error source, cause, check method and remedy

Error source Cause Check method and remedy

Indoor unit (1) The model name (capacity code) set by the | 1) Check the model name (capacity code) of the in-

switch (SW2) is wrong. door unit which has the error source address set
. . . by the switch (SW2 on indoor unit board).
*The capacity of the indoor unit can be con- When the model name set by the switch is differ-
firmed by the self-diagnosis function (SW1 ent from that of the unit connected, turn off the
operation) of the outdoor unit. power source of the outdoor and the indoor units,
and change the setting of the capacity code.

Outdoor unit | (2) The model selection switches (SW5-3 - 5-8) Check the setting for the model selection switch

on the outdoor unit are set incorrectly. on the outdoor unit (Dipswitches SW5-3 - 5-8 on

the outdoor unit control board).

SW5
3 4 5 6 7 8
M200 model | OFF | ON | OFF |OFF | ON
M250 model | ON | ON | OFF |OFF | ON
M300 model | OFF | OFF | ON |OFF | ON
M350 model | OFF | ON | ON |OFF | ON | *1
M400 model | ON | ON | ON |OFF | ON
M450 model | OFF | OFF | OFF | ON | ON
M500 model | ON | OFF |OFF | ON | ON

*1 ON: EM model; OFF: M model

Model

3 Hydro unit (3) The model name (capacity code) setting is Check the setting for the model selection switch
8 wrong. on the outdoor unit (Dipswitches SW5-3 - 5-8 on
O] Correct combinations of outdoor units and the outdoor unit control board).

S hydro units

-

L

w

? Outdoor unit Hydro unit

'g M200 model | WM250 model

? M250 model

g M300 model | WM350 model

o M350 model

<

$ M400 model | WM500 model

g M450 model

o M500 model

|_

N~
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7-9-3

1.

2. Error definition and error detection method
The number of connected indoor units is "0" or exceeds the allowable value.
3. Error source, cause, check method and remedy
Error source Cause Check method and remedy
Outdoor unit | (1)  Number of indoor units connected to the outdoor | 1) Check whether the number of units
terminal block (TB3) for indoor/ outdoor transmis- connected to the outdoor terminal
sion lines exceeds limitations described below. block (TB3) for indoor/ outdoor
transmission lines does not exceed
; — - the limitation. (See (1) and (2) on
Number of units | Restriction on the number of units the left.)
Total number of | 26 : 200 model
indoor units 32 : 250 models
39 : 300 models
45 : 350 models
50 : 400 models
50 : 450 models
50 : 500 models
Total number of
LOSSNAY units
(During auto Oor1
address
start-up only)
Total number of | 1: (E)M200 - (E)M500YNW models
outdoor units
Total number of 1
hydro units
2) Disconnected transmission line of the outdoor unit | 2) Check (2) - (3) on the left.
(3)  Short-circuited transmission line 3) Check whether the transmission
When (2) and (3) apply, the following display will line for the terminal block for cen-
appear. tralized control (TB7) is not con-
nected to the terminal block for the
*ME remote controller indoor/outdoor transmission line
Nothing appears on the remote controller be- (TB3).
cause it is not powered.
+MA remote controller
"HO" or "PLEASE WAIT" blinks.
(4)  The model selection switch (SW5-7) on the out- 4) Check the setting for the model se-
door unit is set to OFF. (Normally set to ON) lection switch on the outdoor unit
) ) (Dipswitches SW5-7 on the outdoor
(5)  Outdoor unit address setting error unit control board).
The outdoor units in the same refrigerant circuit do
not have sequential address numbers.
(6) Incorrect type of indoor units are connected.
BS_07_E chapter 7 - 85
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7-9-4 Error Code [7105]

1. Error code definition
Address setting error

2. Error definition and error detection method
Erroneous setting of OC unit address

3. Cause, check method and remedy

Error source Cause Check method and remedy
Outdoor unit Erroneous setting of OC unit address Check that the address of OC unit is set to 51-
The address of outdoor unit is not being setto 51 - 100.
100. Reset the address if it stays out of the range,
while shutting the power source off.

7-9-5 Error Code [7106]

1. Error code definition
Attribute setting error

2. Error definition and error detection method

Error source Cause Check method and remedy
- A remote controller for use with indoor To operate the OA processing unit directly via a re-
units, such as the MA remote controller, is mote controller for use with indoor units, such as the
connected to the OA processing unit whose MA remote controller, set the DIP SW 3-1 on the OA
attribute is FU. processing unit to ON.

Operation Method  [SW3-1

Interlocked operation
with the indoor unit

OFF

Direct operation via the ON
MA remote controller
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7-9-6

Error Code [7110]

1. Error code definition
Connection information signal transmission/reception error

2. Error definition and error detection method
The given indoor unit is inoperable because it is not properly connected to the outdoor unit in the same system.

3. Error source, cause, check method and remedy

Error source

Cause

Check method and remedy

Outdoor unit

1)

@

©)

Power to the transmission booster is cut off.

Power resetting of the transmission booster
and outdoor unit.

The model selection switch (SW5-7) on the
outdoor unit is set to OFF. (Normally set to
ON)

1)

2)

Confirm that the power to the transmission
booster is not cut off by the booster being
connected to the switch on the indoor unit.
(The unit will not function properly unless the
transmission booster is turned on.)

—Reset the power to the outdoor unit.

Check the model selection switch on the out-
door unit (Dipswitch SW5-7 on the control
board.).

7-9-7

Error Code [7111]

1. Error code definition
Remote controller sensor fault

2. Error definition and error detection method
This error occurs when the temperature data is not sent although the remote controller sensor is specified.

3. Error source, cause, check method and remedy

Error source

Cause

Check method and remedy

Indoor unit
OA process-
ing unit

The remote controller without the temperature
sensor (the wireless remote controller or the
ME compact remote controller (mounted
type)) is used and the remote controller sen-
sor for the indoor unit is specified. (SW1-1 is
ON.)

Replace the remote controller with the one
with built-in temperature sensor.
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7-9-8 Error Code [7113]

1. Error code definition
Function setting error (improper connection of CNTYP)

2. Error source, cause, check method and remedy

Error source Cause Check method and remedy

Outdoor unit | (1) Wiring fault (Detail code 15)

(2) Loose connectors, short-cir- | 1) Check the connector CNTYP5 on the control board for proper con-
cuit, contact failure nection.

2) Check the connector CNTYP4 on the control board for proper con-
nection.

(Detail code 14)

(3) Incompatible control board | 1) Check the connector CNTYP4 on the control board for proper con-
and INV board (replacement nection.
with a wrong circuit board)

(4) DIP SW setting error on the | 2) Check the settings of SW5-3 through SW5-6 on the control board.

control board -
(Detail code 12)

1) Check the connector CNTYP2 on the control board for proper con-
nection.

2) Check the connector CNTYP5 on the control board for proper con-
nection.

3) Check the settings of SW5-3 through SW5-6 on the control board.
(Detail code 16)

1) Check the connector CNTYP on the INV board for proper connec-
tion.

2) Check the connector CNTYPS5 on the control board for proper con-
nection.

3) Check the settings of SW5-3 through SW5-6 on the control board.

4) Check the wiring between the control board and INV board.
Refer to the following page(s). [7-2-1 Error Code [0403]]

(Detail code 0, 1, 5, 6)

1) Check the wiring between the control board and INV board.
Refer to the following page(s). [7-2-1 Error Code [0403]]

2) Check the settings of SW5-3 through SW5-6 on the control board.

3) Check the connector CNTYPS5 on the control board for proper con-
nection.

(Detail code Miscellaneous)

*If a set-model-name identification error occurs, check the detail
code on the unit on which the error occurred. The detail code that
appears on other units will be different from the ones shown
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Hydro unit Loose connectors, short-cir- Check the connector CN403 on the control board for proper con-
cuit, contact failure nection.
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7-9-9 Error Code [7117]

1. Error code definition
Model setting error

2. Error source, cause, check method and remedy

Error source Cause Check method and remedy

Outdoor unit | (1)  Wiring fault (Detail code 15)

(2) Loose connectors, short-circuit, con- | 1)  Check the connector CNTYP5 on the control board for
tact failure proper connection.

(Detail code 14)

1) Check the connector CNTYP4 on the control board for
proper connection.

(Detail code 12)

1) Check the connector CNTYP2 on the control board for
proper connection.

2) Check the connector CNTYP5 on the control board for
proper connection.

(Detail code 16)

1) Check the connector CNTYP on the INV board for
proper connection.

2) Check the connector CNTYP5 on the control board for
proper connection.

3) Check the wiring between the control board and INV
board.
Refer to the following page(s). [7-2-1 Error Code
[0403]]

(Detail code 0, 1, 5, 6)

1) Check the wiring between the control board and INV
board.
Refer to the following page(s). [7-2-1 Error Code
[0403]]

2) Check the settings of SW5-3 through SW5-6 on the
control board.

3) Check the connector CNTYP5 on the control board for
proper connection.

(Detail code Miscellaneous)

*If a set-model-name identification error occurs, check
the detail code on the unit on which the error occurred.
The detail code that appears on other units will be dif-
ferent from the ones shown above.

7 Troubleshooting Using Error Codes

Hydro unit Loose connectors, short-circuit, con- Check the connector CN403 on the control board for
tact failure proper connection.
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[7-9 Error Code Definitions and Solutions: Codes [7000 - 7999] ]

7-9-10 Error Code [7130]

1. Error code definition
Incompatible unit combination

2. Error definition and error detection method
The check code will appear when the indoor units with different refrigerant systems are connected.

3. Error source, cause, check method and remedy

Error source

Cause

Check method and remedy

Outdoor unit

The connected indoor unit is for use with R22,
R407C, or R410A.

The M-NET connection adapter is connected
to the indoor unit system in a system in which
the Slim Model (A control) of units are con-
nected to the M-NET.

Indoor units that are incompatible with the
HVRF system are connected.

Check the connected indoor unit model.
Check whether the connecting adapter for
M-NET is not connected to the indoor unit.
(Connect the M-NET adapter to the central-
ized control system.)

90 - chapter 7
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[8-1 MA Remote Controller Problems ]

8-1 MA Remote Controller Problems

8-1-1 The LCD Does Not Light Up.

1. Phenomena

Even if the operation button on the remote controller is pressed, the display remains unlit and the unit does not start running.
(Power indicator ( (O) is unlit and no lines appear on the remote controller.)

2. Cause
1) The power is not supplied to the indoor unit.

+The main power of the indoor unit is not on.

+The connector on the indoor unit board has come off.

+The fuse on the indoor unit board has melted.

+Transformer failure and disconnected wire of the indoor unit.
2) Incorrect wiring for the MA remote controller

+Disconnected wire for the MA remote controller or disconnected line to the terminal block.

+Short-circuited MA remote controller wiring

+Incorrect wiring of the MA remote controller cables

+Incorrect connection of the MA remote wiring to the terminal block for transmission line (TB5) on the indoor unit

+Wiring mixup between the MA remote controller cable and 220-240 VAC power supply cable

+Reversed connection of the wire for the MA remote controller and the M-NET transmission line on the indoor unit
3) The number of the MA remote controllers that are connected to an indoor unit exceeds the allowable range (2 units).
4) The length or the diameter of the wire for the MA remote controller are out of specification.
5) Short circuit of the wire for the remote display output of the outdoor unit or reversed polarity connection of the relay.
6) The indoor unit board failure
7) MA remote controller failure

3. Check method and remedy
1) Check the voltage at the MA remote controller terminals.

+If the voltage is between DC 9 and 12V, the remote controller is a failure.
+If no voltage is applied, check the causes 1) and 3) and if the cause is found, correct it.
If no cause is found, refer to 2).
2) Disconnect the remote controller cable from TB15 (MA remote controller terminal) on the indoor unit, and check the voltage
across the terminals on TB15.

+If the voltage is between DC 9 and 12 V, check the causes 2) and 4) and if the cause is found, correct it.
+If no voltage is applied, check the cause 1) and if the cause is found, correct it.

If no cause is found, check the wire for the remote display output (relay polarity).

If no further cause is found, replace the indoor unit board.

8 Troubleshooting Based on Observed Symptoms
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[8-1 MA Remote Controller Problems ]

8-1-2 The LCD Momentarily Lights Up and Then Goes Off.

1. Phenomena

When the remote controller operation SW is turned on, the operation status briefly appears on the display, then it goes off,
and the display lights out immediately, and the unit stops.

2. Cause
1) The power for the M-NET transmission line is not supplied from the outdoor unit. For details, refer to the following page(s).[8-
11-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply Circuit]

2) Short circuit of the transmission line.

3) Incorrect wiring of the M-NET transmission line on the outdoor unit.

+Disconnected wire for the MA remote controller or disconnected line to the terminal block.

+The indoor transmission line is connected incorrectly to the transmission terminal block for centralized controller (TB7).

+The male power supply connectors on the multiple outdoor units are connected to the female power supply switch connector
CN40).

I(n the s)ystem to which the power supply unit for transmission lines is connected, the male power supply connector is connect-
ed to the female power supply switch connector (CN40) on the outdoor unit.

4) Disconnected M-NET transmission line on the indoor unit side.

5) Disconnected wire between the terminal block for M-NET line (TB5) of the indoor unit and the indoor unit board (CN2M) or

disconnected connector.

Check method and remedy
When 2) and 3) above apply, check code 7102 will be displayed on the self-diagnosis LED.

Same symptom for all units in @ NO
system with one outdoor unit?

N

Measure voltages of the
terminal block for transmission
line (TB5) on the indoor unit.

Check the
self-diagnosis LED

Is the error code 710
displayed?

NO

Check item 4) in the
"Cause" column.

8 Troubleshooting Based on Observed Symptoms
w

Check items 2) and 3)
in the "Cause" column.

Check item 5)
in the "Cause" column.

Check item 1) in the

I "Cause" column. ] YES

Error found?

Indoor unit board or
MA remote controller failure

Correct the error.

2 - chapter 8 BS 08_E



[8-1 MA Remote Controller Problems ]

8-1-3 "HO" and "PLEASE WAIT" Do Not Go Off the Screen.

1. Phenomena

"HO" or "PLEASE WAIT" display on the remote controller does not disappear, and no operation is performed even if the button
is pressed. ("HO" or "PLEASE WAIT" display will normally turn off 5 minutes later after the power on.)

2. Cause

1) The power for the M-NET transmission line is not supplied from the outdoor unit. For details, refer to the following page(s). [8-
11-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply Circuit]

2) Short-circuited transmission line

3) Incorrect wiring of the M-NET transmission line on the outdoor unit.
+Disconnected wire for the MA remote controller or disconnected line to the terminal block.
+The indoor transmission line is connected incorrectly to the transmission terminal block for centralized controller (TB7).
+The male power supply connectors on the multiple outdoor units are connected to the female power supply switch connector
(CN40).
In the system to which the power supply unit for transmission lines is connected, the male power supply connector is connect-
ed to the female power supply switch connector (CN40) on the outdoor unit

4) Disconnected M-NET transmission line on the indoor unit.

5) Disconnected wire between the terminal block for M-NET line (TB5) of the indoor unit and the indoor unit board (CN2M) or
disconnected connector.

6) Incorrect wiring for the MA remote controller
+Short-circuited wire for the MA remote controller
+Disconnected wire for the MA remote controller (No.2) and disconnected line to the terminal block.
+Reversed daisy-chain connection between groups
+Incorrect wiring for the MA remote controller to the terminal block for transmission line connection (TB5) on the indoor unit
+The M-NET transmission line is connected incorrectly to the terminal block (TB15) for the MA remote controller.

7) The sub/main setting of the MA remote controller is set to sub.

8) 2 or more main MA remote controllers are connected.

9) Indoor unit board failure (MA remote controller communication circuit)

10) Remote controller failure

11) Outdoor unit failure (Refer to the following page(s). [8-15 Troubleshooting Problems Using the LED Status Indicators on the
Outdoor Unit])

8 Troubleshooting Based on Observed Symptoms

3. Check method and remedy
When 2) and 3) above apply, check code 7102 will be displayed on the self-diagnosis LED.

NO

Same symptom for all units in
system with one outdoor unit?

Measure voltages of the
terminal block for transmissio
line (TB5) on the indoor unit.

lCheck the self-diagnosis LED

Is the error code 710;
displayed?

Check item 4) in the
"Cause" column.

Check items 2) and 3)
in the "Cause" column.

Check items 5) and 6) J
in the "Cause" column.

YES

Error found?

Replace the ME remote
controller with the MA
remote controller

Indoor unit board or
MA remote controller failure

l Check item 1) in the ]

"Cause" column.

Correct
the error.
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[8-1 MA Remote Controller Problems ]

Units Do Not Operate When the ON Button Is Pressed.

itioning

Air Cond

8-1-4

1. Phenomena

Even if the operation button on the remote controller is pressed, the indoor and the outdoor units do not start running.

2. Check method and remedy
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[8-2 ME remote Controller Problems ]

8-2 ME remote Controller Problems

8-2-1 The LCD Does Not Light Up.

1.

1)
2)
3)

4)
5)
6)

1

2)

Phenomena

Even if the operation button on the remote controller is pressed, the display remains unlit and the unit does not start running.
(Remote controller is not powered.)

Cause

The power for the M-NET transmission line is not supplied from the outdoor unit.

Short circuit of the transmission line.

Incorrect wiring of the M-NET transmission line on the outdoor unit.

+Disconnected wire for the MA remote controller or disconnected line to the terminal block.

+The indoor transmission line is connected incorrectly to the transmission terminal block for centralized controller (TB7).
Disconnected transmission line on the remote controller.

Remote controller failure

Outdoor unit failure (For details, refer to the following page(s). [8-15 Troubleshooting Problems Using the LED Status Indica-
tors on the Outdoor Unit])

Check method and remedy

Check voltage of the transmission terminal block for of the ME remote controller.

+If voltage between is 17V and 30V — ME remote controller failure

+ When voltage is 17V or less — For details, refer to the following page(s). [8-11-2 Troubleshooting Problems with Outdoor

Unit Transmission Power Supply Circuit]
When 2) and 3) above apply, check code 7102 will be displayed on the self-diagnosis LED.
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[8-2 ME remote Controller Problems ]

8-2-2 The LCD Momentarily Lights Up and Then Goes Off.

1. Phenomena

When the remote controller operation SW is turned on, a temporary operation display is indicated, and the display lights out
immediately.

2. Cause
1) The power is not supplied to the indoor unit.

+The main power of the indoor unit (AC220V) is not on.
+The connector on the indoor unit board has come off.
+The fuse on the indoor unit board has melted.
+Transformer failure and disconnected wire of the indoor unit
+The indoor unit board failure
2) The outdoor control board failure

As the indoor unit does not interact with the outdoor unit, the outdoor unit model cannot be recognized.

3. Check method and remedy

Check voltage of the power supply
terminal on the indoor unit.

Check LED1 on the
indoor unit control board.

Check the main power ofJ_) Turn on the
the power supply wire power again.

Is it lit?
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o When it is off
When it is lit or cannot be checked
W Check 200V cicut for
NO short circuit and ground fault
of the connector.
NO . :
Check the resistance value 1 1
of the transformer
NO Check the cause of the
i . disconnected transformer. >
Witin specifcaton’ +Ground fault on the circuit board
j,YE s «Ground fault of the sensor and the LEV
e N i ) .
! Check for the change of LED : [Check self-diagnosis function |
! display by operating dip i => Lol oudoor unt
1 switch for self-diagnosis.
S o e oo NO
Changed?
Check self-diagnosis function of
YES outdoor unit after the power on. |
NO
Changed?
- YES Indoor unit control
Accidental board failure
error
LOutdoor unit board failureJl Correct
the error.

*1. Refer to the parts catalog “transformer check”.
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[8-2 ME remote Controller Problems ]

8-2-3 "HO" or "Waiting for ---" Does Not Go Off the Screen.

1. Phenomena

"HO" or "Waiting for ---" display on the remote controller does not disappear, and no operation is performed even if the button
is pressed.

2. Cause

Without using MELANS

1) Outdoor unit address is set to "00"

2) A wrong address is set.
+The address of the indoor unit that is connected to the remote controller is incorrect. (It should equal the ME remote controller
address minus 100.)
+A wrong address is set to the ME remote controller. (100 must be added to the address of the indoor unit.)

3) Faulty wiring of the terminal block for transmission line (TB5) of the indoor unit in the same group with the remote controller.

4) The centralized control switch (SW5-1) on the outdoor unit is set to ON.

5) Disconnection or faulty wiring of indoor unit transmission line.

6) Disconnection between the terminal block for M-NET line connection (TB5) of the indoor unit and the male connector (CN2M)

7) The male power supply connectors on 2 or more outdoor units are connected to the female power supply switch connector
(CN40) for the transmission line for centralized control.

8) Outdoor unit control board failure

9) Indoor unit control board failure

10) Remote controller failure

Interlocking control with MELANS

1) No group registration is made using MELANS. (The indoor unit and the ME remote controller are not grouped.)

2) Disconnected transmission line for centralized control (TB7) of the outdoor unit

3) The male power supply connector is connected to CN40 on more than one outdoor unit, or the connector is connected to CN40
on the outdoor unit in the system to which a power supply unit for transmission line is connected.

Using MELANS

1) When MELANS is used, "HO" or "Waiting for ---" display on the remote controller will disappear when the indoor unit and the
local remote controller (ME remote controller) are grouped.
If "HO" does not disappear after the registration, check items 1) through 3) in the "Cause" column of the section on interlocked
control with MELANS.

BS_08_E chapter 8 - 7
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[8-2 ME remote Controller Problems ]

3. Check method and remedy

8- chapter 8

[ Without using MELANS J

Are all the units in the system NO
experiencing the same problem?

\LYES

Check the address of
the outdoor unit.

Check the centralized centralized
switch (SW5-1) on the outdoor unit.

— o &

NO
h]door unit control board failure I

Awrong address is
—settothe ME

Awrong address is
set to the outdoor unit.

3 remote controller.

Wrong switch setting

K Awrong address is

Change it from
ON to OFF.

> set to the indoor unit.

Wrong wiring of the
M-NET transmission

line of the indoor unit

K—— Disconnected
connector (CN2M)

1l

Check the address of the ME remote controller
on which "HO" is displayed.

Indoor unit + 100?
YES

| Check the address of the I

indoor unit to be coupled.

ME remote controller
-100?
YES

Measure voltages of the terminal
block for M-NET transmission line!
on the indoor unit.

NO @

YES

Check connection between indoor M-NET
transmission terminal block (TB5) and the
male connector (CN2M)

NO

Correct
the error.

Indoor unit board or
j remote controller failure

*1. When the outdoor unit address is set to 1 - 50, the address will be forcibly set to 100.

BS_08_E



[8-2 ME remote Controller Problems ]

8-2-4 "88", "Request denied.” Appears on the LCD.

1. Phenomena
"88", "Request denied." appears on the remote controller when the address is registered or confirmed.

2. Cause, check method and remedy

Cause Check method and remedy

An error occurs when the address is registered or con-
firmed. (common)

1. A wrong address is set to the unit to be coupled. (1) Confirm the address of unit to be coupled.

2. The transmission line of the unit to be coupled is dis- | (2)  Check the connection of transmission line.
connected or is not connected.

3. Circuit board failure of the unit to be coupled (3) Checkvoltage of the terminal block for transmission
line of the unit to be coupled.

1) Normal if voltage is between 17 and 30 VDC.

4. Improper transmission line work 2) Check (5) in case other than 1).

Generates at interlocking registration between LOSS-
NAY and the indoor unit

5. The power of LOSSNAY is OFF. (4)  Check for the main power of LOSSNAY.

Generates at confirmation of controllers used in the
system in which theindoor units connected to different
outdoor units are grouped

8 Troubleshooting Based on Observed Symptoms

6. The power of the outdoor unit to be confirmed has (5) Checkthe power supply of the outdoor unit which is
been cut off. coupled with the unit to be confirmed.

7. Transmission line is disconnected from the terminal | (6)  Check that the transmission line for centralized
block for central control system connection (TB7) on control (TB7) of the outdoor unit is not disconnect-
the outdoor unit. ed.

8. When the indoor units connected to different outdoor | (7)  Check voltage of the transmission line for central-
units are grouped without MELANS, the male power ized control.
supply connector is not connected to the female
power supply switch connector (CN40) for the trans-
mission line for centralized control.

9. The male power supply connectors on 2 or more out- | 1) Normal when voltage is between 10V and 30V
door units are connected to the female power supply
switch connector (CN40) for the transmission line for
centralized control.

10. Inthe system to which MELANS is connected, the 2) Check 8 - 11 described on the left in case other than
male power supply connector is connected to the fe- 1).
male power supply switch connector (CN40) for the
transmission line for centralized control.

11.  Short circuit of the transmission line for centralized
control

BS_08_E chapter 8 - 9



[8-3 Refrigerant Control Problems ]

8-3 Refrigerant Control Problems

8-3-1 Units in the Cooling Mode Do Not Operate at Expected Capacity.

1. Phenomena
Although cooling operation starts with the normal remote controller display, the capacity is not enough

2. Cause, check method and remedy

Cause Check method and remedy
1. Compressor frequency does not rise sufficiently. Q) Check pressure difference between the detected
+Faulty detection of pressure sensor. pressure by the pressure sensor and the actual pres-

sure with self-diagnosis LED.
— If the accurate pressure is not detected, check the
pressure sensor.

+Protection works and compressor frequency does
not rise due to high discharge temperature

+Protection works and compressor frequency does Refer to the following page(s). [8-5-1 Comparing the

not rise due to high pressure High-Pressure Sensor Measurement and Gauge
+Pressure drops excessively. Pressure]

Note: Lower inlet pressure by the low pressure sensor than
the actual pressure causes insufficient capacity.
SW4 setting (SW6-10: OFF)

High pressure sensor
ON
sw4 | el
Low pressure sensor T es e e

swt L

7 8 9 10

2) Check temperature difference between the evaporat-
ing temperature (Te) and the target evaporating tem-
perature (Tem) with self-diagnosis LED.
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Note: Higher Te than Tem causes insufficient capacity.
SWA4 setting (SW6-10: OFF)

Evaporating temperature Te

swa ATLFEFEH

1.2 3 5 9 10

Target evaporating temperature Tem

s LT

7 8 9 10

Note: Protection works and compressor frequency does not
rise even at higher Te than Tem due to high discharge
temperature and high pressure.

At high discharge temperature:

Refer to the following page(s). [7-3-1 Error Code
[1102]]

At high pressure:

Refer to the following page(s). [7-3-3 Error Code
[1302] (during operation)]

EEEEEEEEQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
2 3 4 5 6 7 8 9

10 - chapter 8 BS 08_E



[8-3 Refrigerant Control Problems ]

Cause

Check method and remedy

2.

Actuation failure of the flow-control valve on the in-
door unit

+Failure of the flow-control valve (not sufficiently
open) causes a drop in the water flow rate, trigger-
ing the protection mechanism and keeps the wa-
ter-pump frequency down.

+Refrigerant leak from the flow-control valve on the
stopping unit causes refrigerant shortage on the
running unit.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

3.

RPM error of the outdoor unit FAN

+Motor failure or board failure, or airflow rate de-
crease due to clogging of the heat exchanger

+The fan is not properly controlled as the outdoor
temperature cannot be precisely detected by the
temperature sensor.

+The fan is not properly controlled as the pressure
cannot be precisely detected by the pressure sen-
sor.

Refer to the following page(s).
[8-7 Troubleshooting Outdoor Unit Fan Problems]
[7-3-3 Error Code [1302] (during operation)]

Long piping length

The cooling capacity varies greatly depending on the
pressure loss. (When the pressure loss is large, the
cooling capacity drops.)

Piping size is not proper (thin)

Check the piping length to determine if it is contrib-
uting to performance loss.

Piping pressure loss can be estimated from the
temperature difference between the indoor unit
heat exchanger outlet temperature and the satura-
tion temperature (Te) of 63LS. —Correct the piping.

Insufficient refrigerant amount
Protection works and compressor frequency does
not rise due to high discharge temperature.

Refer to item 1 (Compressor frequency does not
rise sufficiently.) on the previous page.

Refer to the following page(s). [6-3 Evaluating and
Adjusting Refrigerant Charge]

Clogging by foreign object

Check the temperature difference between in front
of and behind the place where the foreign object is
clogging the pipe (upstream side and downstream
side). When the temperature drops significantly, the
foreign object may clog the pipe.

— Remove the foreign object inside the pipe.

The indoor unit temperature is excessively low. (Less
than 15°C [59°F] WB)

Check the inlet air temperature and for short cy-
cling. Change the environment where the indoor
unit is used.

Compressor failure
The amount of circulating refrigerant decreases due
to refrigerant leak in the compressor.

Check the discharge temperature to determine if
the refrigerant leaks, as it rises if there is a leak.

10.

LEV1 malfunction

Sufficient liquid refrigerant is not be supplied to the
indoor unit as sufficient sub cool cannot be secured
due to LEV1 malfunction.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

It most likely happens when there is little difference
or no difference between TH3 and TH6.

11.

TH3, TH6 and 63HS1 sensor failure or damaged wir-
ing
LEV1 is not controlled normally.

+Check the thermistor.
+Check wiring.

12.

LEV2 actuation failure

A drop in the low pressure that is caused either by a
blockage of liquid pipe or by a pressure loss and the
resultant slowing of refrigerant flow causes a tenden-
cy for the discharge temperature to rise.

Refer to the following page(s).[8-8 Troubleshooting
LEV, FCV Problems]

13.

LEV9 malfunction

Not enough refrigerant is provided to the indoor or
outdoor unit due to high-low pressure bypass that re-
sults from the malfunction of LEV9.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

14.

Open phase in the power-supply due to improper
power-supply wiring.

Make sure that the power-supply wiring is properly
connected. (Refer to item (5) in section [6-1 Read
before Test Run].)

Possible open phase.

BS_08_E
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[8-3 Refrigerant Control Problems ]

8-3-2 Units in the Heating Mode Do Not Operate at Expected Capacity.

1. Phenomena
Although heating operation starts with the normal remote controller display, the capacity is not enough.

2. Cause, check method and remedy

Cause Check method and remedy
1. Compressor frequency does not rise sufficiently. Q) Check pressure difference between the detected
+Faulty detection of pressure sensor. pressure by the pressure sensor and the actual
+Protection works and compressor frequency does pressure with self-diagnosis LED.
not rise due to high discharge temperature — If the accurate pressure is not detected, check
+Protection works and compressor frequency does the pressure sensor.
not rise due to high pressure. Refer to the following page(s). [8-5-1 Comparing

the High-Pressure Sensor Measurement and
Gauge Pressure]

Note: Higher inlet pressure by the high pressure sensor
than the actual pressure causes insufficient capac-
ity.

SW4 setting (SW6-10: OFF)

High pressure sensor

ON
swa o7 ]l
1.2 3 4 5 6 7 8 9 10
Low pressure sensor

st EIETE

7 8 9 10

) Check the difference between the condensing tem-
perature (Tc) and the target condensing tempera-
ture (Tcm) with self-diagnosis LED.

Note: Higher Tc than Tcm causes insufficient capacity.
SW4 setting (SW6-10: OFF)

Condensing temperature Tc

s B

7 8 9 10

Target condensing temperature Tcm

s T

7 8 9 10

Note: Protection works and compressor frequency does
not rise even at lower Tc than Tcm due to high dis-
charge temperature and high pressure.

At high discharge temperature:

Refer to the following page(s). [7-3-1 Error Code
[1102]]

At high pressure:

Refer to the following page(s). [7-3-3 Error Code
[1302] (during operation)]

ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6

7 8 9 10
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[8-3 Refrigerant Control Problems ]

Cause

Check method and remedy

Actuation failure of the flow-control valve on the in-
door unit

Insufficient refrigerant flows due to actuation failure
of the flow-control valve.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

Temperature reading error on the indoor unit piping
temperature sensor

If the temperature reading on the sensor is higher
than the actual temperature, it makes the subcool
seem smaller than it is, and the LEV opening de-
creases too much.

Check the thermistor.

RPM error of the outdoor unit FAN

+Motor failure or board failure, or airflow rate de-
crease, pressure drop due to clogging of the heat
exchanger leading to high discharge temperature

+The fan is not properly controlled as the tempera-
ture cannot be precisely detected with the piping
sensor.

Refer to the following page(s).
[8-7 Troubleshooting Outdoor Unit Fan Problems]

Insulation failure of the refrigerant piping

Long piping length

Excessively long piping on the high pressure side
causes pressure loss leading to increase in the high
pressure.

Piping size is not proper (thin)

Confirm that the characteristic of capacity drop due
to piping length.
— Change the pipe

Clogging by foreign object

Check the temperature difference between the up-
stream and the downstream of the pipe section that
is blocked. Since blockage in the extended section
is difficult to locate, operate the unit in the cooling
cycle, and follow the same procedures that are
used to locate the blockage of pipe during cooling
operation.

— Remove the blockage in the pipe.

The indoor unit inlet temperature is excessively high.
(exceeding 28°C [82°F])

Check the inlet air temperature and for short cy-
cling. Change the environment where the indoor
unit is used.

10.

Insufficient refrigerant amount

Protection works and compressor frequency does
not rise due to low discharge temperature
Refrigerant recovery operation is likely to start.

Refer to item 1 (Compressor frequency does not
rise sufficiently.) on the previous page.

Refer to the following page(s). [6-3 Evaluating and
Adjusting Refrigerant Charge]

11.

Compressor failure (same as in case of cooling)

Check the discharge temperature.

12.

LEV2 actuation failure

A drop in the low pressure that is caused either by a
blockage of liquid pipe or by a pressure loss and the
resultant slowing of refrigerant flow causes a tenden-
cy for the discharge temperature to rise.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

13.

LEV9 malfunction

Not enough refrigerant is provided to the indoor or
outdoor unit due to high-low pressure bypass that re-
sults from the malfunction of LEV9.

Refer to the following page(s). [8-8 Troubleshooting
LEV, FCV Problems]

14.

Open phase in the power-supply due to improper
power-supply wiring.

Make sure that the power-supply wiring is properly
connected. (Refer to item (5) in section [6-1 Read
before Test Run].)

Possible open phase.

BS_08_E

chapter 8 - 13

8 Troubleshooting Based on Observed Symptoms




0
S
o
2
Q.
E
>
n
©
3]
>
S
o
(2]
]
O
c
o
°
o)
2]
@
o0
o)
c
=
o
o
<
0
@
o
>
o
S
-
©

[8-3 Refrigerant Control Problems ]

8-3-3

Outdoor Units Stop at Irregular Times.

1. Phenomena
Outdoor unit stops at times during operation.

2. Cause, check method and remedy

Cause

Check method and remedy

»

© N o g

Notel:

Note2:

The first stop is not considered as an error, as the
unit turns to anti-restart mode for 3 minutes as a pre-
liminary error.

Error mode

Abnormal high pressure

Abnormal discharge air temperature
Heatsink thermistor failure

Thermistor failure

Pressure sensor failure
Over-current break
Refrigerant overcharge
Refrigerant cooling error

Frost prevention tripping only under cooling mode
may be considered in addition to the above. (Freeze
protection is detected by one or all indoor units.)

Even the second stop is not considered as an error
when some specified errors occur. (eg. The third
stop is considered as an error when the thermistor
error occurs.)

1)

@)

Check the mode operated in the past by displaying
preliminary error history on LED display with SW4.

Reoperate the unit to find the mode that stops the
unit by displaying preliminary error history on LED
display with SW4.

— Refer to the reference page for each error mode.
*Display the indoor piping temperature table with
SW4 to check whether the freeze proof operation
runs properly, and check the temperature.

Refer to the following page(s). [10 LED Status Indi-
cators]

14 - chapter 8
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[8-4 Checking Transmission Waveform and for Electrical Noise Interference ]

8-4  Checking Transmission Waveform and for Electrical Noise
Interference

8-4-1 M-NET

Control is performed by exchanging signals between the outdoor unit and the indoor unit (ME remote controller) through M-
NET transmission. Noise interference on the transmission line will interrupt the normal transmission, leading to erroneous op-
eration.

(1) Symptoms caused by noise interference on the transmission line

Cause Erroneous operation Error code Error code definition
Signal is transformed and will be misjudged as the 6600 Address overlap
signal of another address.

Transmission wave pattern is transformed due to 6602 Transmission pro-

the noise creating a new signal cessor hardware er-
ror

Transmission wave pattern is transformed due to 6607 No ACK error

Noise interference on

the transmission line the noise, and will not be received normally leading

to no acknowledgement (ACK).

Transmission cannot be performed due to the fine 6603 Transmission line
noise. bus busy error
Transmission is successful; however, the acknowl- 6607 No ACK error
edgement (ACK) or the response cannot be re- 6608 No response error

ceived normally due to the noise.

(2) Wave shape check

8 Troubleshooting Based on Observed Symptoms

No fine noise
allowed

~N

52us|52us]52us|52us[52 us
[With transmission] I Logic 0"+ Logic "1*

[Without transmission]
Wave shape check

Check the wave pattern of the transmission line with an oscilloscope. The following conditions must be met.

1) Small wave pattern (noise) must not exist on the transmission signal. (Minute noise (approximately 1V) can be generated by
DC-DC converter or the inverter operation; however, such noise is not a problem when the shield of the transmission line is
grounded.)

2) The sectional voltage level of transmission signal should be as follows.

Logic Voltage level of the transmission line
0 VL = 2.5V or higher
1 Vgn = 1.3V or below

BS_08_E chapter 8- 15
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[8-4 Checking Transmission Waveform and for Electrical Noise Interference ]

(3) Check method and remedy

1) Measures against noise

Check the followings when noise exists on the wave or the errors described in (1) occur.

Error code definition

Remedy

Check that the wiring
work is performed ac-
cording to wiring

The transmission line and
the power line are not
wired too closely.

Isolate the transmission line from the power line (5cm [1-31/32"] or
more). Do not insert them in the same conduit.

grounding work is
performed according
to grounding specifi-
cations.

outdoor transmission ca-
ble grounded to the earth
terminal on the outdoor
unit?

specifications. . . - —
The transmission line is The transmission line must be isolated from another transmission
not bundled with that for line.
another systems. When they are bundled, erroneous operation may be caused.
The specified wire is used | Use the specified transmission line.
for the transmission line. Type: Shielded wire CVVS/CPEVS/MVVS (For ME remote control-
ler)
Diameter: 1.25mm? [AWG16] or more
(Remote controller wire: 0.3 - 1.25mm? [AWG22-16])
When the transmission The transmission is two-wire daisy-chained. The shielded wire
line is daisy-chained on must be also daisy-chained.
the indoor unit terminals, When the shielded cable is not daisy-chained, the noise cannot be
are the shields daisy- reduced enough.
chained on the terminals,
too?
Check that the Is the shield of the indoor- | Connect the shield of the indoor-outdoor transmission cable to the

earth terminal (77) on the outdoor unit.
If no grounding is provided, the noise on the transmission line can-
not escape leading to change of the transmission signal.

Check the treatment meth-
od of the shield of the
transmission line (for cen-
tralized control).

The transmission cable for centralized control is less subject to
noise interference if it is grounded to the outdoor unit whose power
jumper cable was moved from CN41 to CN40 or to the power sup-
ply unit.

The environment against noise varies depending on the distance
of the transmission lines, the number of the connected units, the
type of the controllers to be connected, or the environment of the
installation site. Therefore, the transmission line work for central-
ized control must be performed as follows.

(1) When no grounding is provided:
Ground the shield of the transmission cable by connecting to
the outdoor unit whose power jumper connector was moved
from CN41 to CN40 or to the power supply unit.

(2) When an error occurs even though one point grounding is
provided: Ground the shield on all outdoor units.

2) Check the followings when the error "6607" occurs, or "HO" appears on the display on the remote controller.

Error code definition

Remedy

7. The farthest distance of transmission line is
200m [656ft] or longer.

Check that the farthest distance from the outdoor unit to the indoor
unit and to the remote controller is within 200m [656ft].

8. The types of transmission lines are different.

Use the specified transmission line.

Type: Shielded wire CVVS/CPEVS/MVVS (For ME remote control-
ler)

Diameter: 1.25mm? [AWG16] or more

(Remote controller wire: 0.3-1.25mm? [AWG22-16])

9.  Outdoor unit circuit board failure

Replace the outdoor unit control board or the power supply board
for the transmission line.

troller failure

10. Indoor unit circuit board failure or remote con-

Replace the indoor unit circuit board or the remote controller.

11. The MA remote controller is connected to the M-
NET transmission line.

Connect the MA remote controller to the terminal block for MA re-
mote controller (TB15).

16 - chapter 8
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[8-4 Checking Transmission Waveform and for Electrical Noise Interference ]

8-4-2 MA Remote Controller

The communication between the MA remote controller and the indoor unit is performed with current tone burst.
(1) Symptoms caused by noise interference on the transmission line
If noise is generated on the transmission line, and the communication between the MA remote controller and the indoor unit

is interrupted for 3 minutes in a row, MA transmission error (6831) will occur.

(2) Confirmation of transmission specifications and wave pattern

TB15 g

A[C 'ﬂ 1 S

A, B : No polarit o

B|O |2 polarity 2

Across terminal No. 1-2 U>)\

MA remote controller Indoor unit : Power supply (9V to 12VDC) S
>

)

a

Transmission waveform (Across terminal No.1 - 2) @]
— NVVN——— AMVWIWNIWN— @ satisfies the formula 5
DC9~12V 12 msec/bit + 5% ?

(2]

(@ Voltage among terminals must ©

I/ Logic 1 w Logic 0 XI/ Logic 1 \]/ Logic 1 A\J be between DC9 and 12 V ‘g’
W12msec/,\ 12msec/’( 12msec /I\ 12msec/l . £
S

<

0

Q

a

=]

°

|_

©
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[8-5 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems ]

8-5 Pressure Sensor Circuit Configuration and Troubleshooting
Pressure Sensor Problems

8-5-1 Comparing the High-Pressure Sensor Measurement and Gauge Pressure

By configuring the digital display setting switch (SW4 (when SW6-10 is set to OFF)) as shown in the figure below, the pressure
as measured by the high-pressure sensor appears on the LED1 on the control board.

Sw4
ON

gy

7 8 9 10

ON

EEEEEEEEQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
2 3 45 6 7 8 9

1 10

(1) While the sensor is stopped, compare the gauge pressure and the pressure displayed on self-
diagnosis LED1.

1) When the gauge pressure is between 0 and 0.098MPa [14psi], internal pressure is caused due to gas leak.

2) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the connector may be defective or
be disconnected. Check the connector and go to (4).

3) When the pressure displayed on self-diagnosis LED1 exceeds 4.15MPa [601psi], go to (3).

4) If other than 1), 2) or 3), compare the pressures while the sensor is running. Go to (2).

(2) Compare the gauge pressure and the pressure displayed on self-diagnosis LED1 while the sen-
sor is running. (Compare them by MPa [psi] unit.)

1) When the difference between both pressures is within 0.098MPa [14psi], both the high pressure sensor and the control board
are normal.

2) When the difference between both pressures exceeds 0.098MPa [14psi], the high pressure sensor has a problem. (perfor-
mance deterioration)

3) When the pressure displayed on self-diagnosis LED1 does not change, the high pressure sensor has a problem.

(3) Remove the high pressure sensor from the control board to check the pressure on the self-di-
agnosis LED1.

1) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the high pressure sensor has a
problem.

2) When the pressure displayed on self-diagnosis LED1 is approximately 4.15MPa [601psi], the control board has a problem.

(4) Remove the high pressure sensor from the control board, and short-circuit between the No.2
and 3 connectors (63HS1) to check the pressure with self-diagnosis LEDL1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 4.15MPa [601psi], the high pressure sensor has a problem.
2) If other than 1), the control board has a problem.
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[8-5 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems ]

8-5-2 High-Pressure Sensor Configuration (63HS1)

The high pressure sensor consists of the circuit shown in the figure below. If DC 5V is applied between the red and the black
wires, voltage corresponding to the pressure between the white and the black wires will be output, and the value of this voltage
will be converted by the microcomputer. The output voltage is 0.071V per 0.098MPa [14psi].

Note |

The pressure sensor on the body side is designed to connect to the connector. The connector pin number on the body side
is different from that on the control board side.

Body side Control board side

Vcce Pin1 Pin 3
. . (%]
Vout Pin 2 Pin 2 =
o
GND Pin 3 Pin 1 o
S
>
(99}
4.5[653] ©
3
63HS1 = 40[580] >
123 Pressure 0 ~ 4.15 MPa [601psi] & 45 1508] 8
Vout 0.5~3.5V n;f o]
’ ‘ 0.071V/0.098 MPa [14 psi] S 30w )
/ 3 25[363] c
& o
Connector 20120 8
1.5[218] %]
1 ©
GND (Black) 1.0 [145] m
2| Vout (White) 05173 =
3 0 =
Vce (DC 5 V)(Red) 0 05 1 15 2 25 3 35 S
Output voltage (V) Ny
(%]
Q
o
>
o
S
|_
e}
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[8-5 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems ]

8-5-3 Comparing the Low-Pressure Sensor Measurement and Gauge Pressure

By configuring the digital display setting switch (SW4 (when SW6-10 is set to OFF)) as shown in the figure below, the pressure
as measured by the low-pressure sensor appears on the LED1 on the control board.

Sw4

Sl g ARAR

7 8 9 10

ON

EEEEEEEEQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

10

(1) While the sensor is stopped, compare the gauge pressure and the pressure displayed on self-
diagnosis LED1.

1) When the gauge pressure is between 0 and 0.098MPa [14psi], internal pressure is caused due to gas leak.

2) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the connector may be defective or
be disconnected. Check the connector and go to (4).

3) When the pressure displayed on self-diagnosis LED1 exceeds 1.7MPa [247psi], go to (3).

4) If other than 1), 2) or 3), compare the pressures while the sensor is running. Go to (2).

(2) Compare the gauge pressure and the pressure displayed on self-diagnosis LED1 while the sen-
sor is running. (Compare them by MPa [psi] unit.)

1) When the difference between both pressures is within 0.03MPa [4psi], both the low pressure sensor and the control board are normal.

2) When the difference between both pressures exceeds 0.03MPa [4psi], the low pressure sensor has a problem. (performance dete-
rioration)

3) When the pressure displayed on the self-diagnosis LED1 does not change, the low pressure sensor has a problem.

(3) Remove the low pressure sensor from the control board to check the pressure with the self-
diagnosis LED1 display.

1) When the pressure displayed on the self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the low pressure sensor has a
problem.

2) When the pressure displayed on self-diagnosis LED1 is approximately 1.7MPa [247psi], the control board has a problem.

+When the outdoor temperature is 30°C [86°F] or less, the control board has a problem.
*When the outdoor temperature exceeds 30°C [86°F], go to (5).

(4) Remove the low pressure sensor from the control board, and short-circuit between the No.2
and 3 connectors (63LS:CN202) to check the pressure with the self-diagnosis LED1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 1.7MPa [247psi], the low pressure sensor has a problem.
2) If other than 1), the control board has a problem.

(5) Remove the high pressure sensor (63HS1) from the control board, and insert it into the connec-
tor for the low pressure sensor (63LS) to check the pressure with the self-diagnosis LED1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 1.7MPa [247psi], the control board has a problem.
2) If other than 1), the low-pressure sensor has a problem.
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8-5-4 Low-Pressure Sensor Configuration (63LS)

The low pressure sensor consists of the circuit shown in the figure below. If DC5V is applied between the red and the black
wires, voltage corresponding to the pressure between the white and the black wires will be output, and the value of this voltage
will be converted by the microcomputer. The output voltage is 0.173V per 0.098MPa [14psi].

Note |

The pressure sensor on the body side is designed to connect to the connector. The connector pin number on the body side
is different from that on the control board side.

Body side Control board side
Vcce Pin1 Pin 3

- - %)
Vout Pin 2 Pin 2 =
o
GND Pin 3 Pin 1 o
S
>
1.8[261] [9p]
63LS = 160232 o
123 Pressure 0 ~ 1.7 MPa [247psi] & 141203 o
Vout 0.5~ 3.5V & -
‘ 0.173 V /0.098 MPa [14 psi] S tenm 8
£ 10w o
Connector £ s O
1 0.6 [87] <
GND (Black) (=)

2 ) 0.4 [58]
Vout (White) 02129] 8
3 Vec (DC 5 V)(Red) o @
0 05 1 15 2 25 3 35 m

Output voltage (V)

=)}
c
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[8-6 Troubleshooting Solenoid Valve Problems ]

8-6 Troubleshooting Solenoid Valve Problems

Check whether the output signal from the control board and the operation of the solenoid valve match.
Setting the self-diagnosis switch (SW4) as shown in the figure below causes the ON signal of each relay to be output to the LED's.
Each LED shows whether the relays for the following parts are ON or OFF. LEDs light up when relays are ON.

Note |

The circuits on some parts are closed when the relays are ON. Refer to the following instructions.

Display
SW4 (SW6-10:0FF)
LD1 LD2 LD3 LD4 LD5 LD6 LD7 LD8
Upper | 21S4a SV10 SVla Sv2 Svil
SC\)N4
N
1 8 A e 2154b
12 3 4 5 6 7 8 9 10
Upper 21S4c SV9
o lulolaloly] [ rower sv1a Svi5
12 3 4 5 6 7 8 9 10

ON

EEEEEEEEQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

10

+*When a valve malfunctions, check if the wrong solenoid valve coil is not attached the lead wire of the coil is not disconnected,
the connector on the board is not inserted wrongly, or the wire for the connector is not disconnected.

(1) 21S4a (4-way switching valve)
About this 4-way valve
When not powered:
Conducts electricity between the oil separator outlet and heat exchanger 1 (front heat exchanger), and between the gas ball
valve (BV1) and the accumulator to complete the circuit for the cooling cycle.
When powered:
The electricity runs between the oil separator and the gas ball valve, and between the heat exchanger and the accumulator.
This circulation is for heating.

Check the LED display and the intake and the discharge temperature for the 4-way valve to check whether the valve has no
faults and the electricity runs between where and where. Do not touch the pipe when checking the temperature, as the pipe
on the oil separator side will be hot.

Note |

Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.

(2) 21S4b (4-way switching valve), 21S4c (4-way switching valve) (21S4c is only on the (E)M500
models.)

About this 4-way valve

When not powered:

Conducts electricity between the oil separator outlet and heat exchanger 2 (rear or right heat exchanger) (<21S4b>), and be-
tween the oil separator outlet and heat exchanger 3 (left exchanger) (<21S4c¢>) and opens and closes the heat exchanger
circuit for the heating and cooling cycles.

When powered:

The electricity runs between the heat exchanger and the accumulator, and the valve opens or closes the heat exchanger cir-
cuit when cooling or heating.

Whether the valve has no fault can be checked by checking the LED display and the switching sound; however, it may be
difficult to check by the sound, as the switching coincides with 21S4b or 21S4c. In this case, check the intake and the dis-
charge temperature for the 4-way valve to check that the electricity runs between where and where.

Note |

+Do not touch the valve when checking the temperature, as it will be hot.
+Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.
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[8-6 Troubleshooting Solenoid Valve Problems ]

(3) SVl1a (Bypass valve)
This solenoid valve opens when powered (Relay ON).

1) Atcompressor start-up, the SV1a turns on for 4 minutes, and the operation can be checked by the self-diagnosis LED display
and the closing sound.

2) To check whether the valve is open or closed, check the change of the SV1a downstream piping temperature while the valve
is being powered. Even when the valve is open, high-temperature refrigerant flows inside the capillary next to the valve.
(Therefore, temperature of the downstream piping will not be low with the valve closed.)

(4) SV2 (solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
and by the switching sound.

(5) SV9 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

(6) SV10 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

(7) SV11 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

(8) SV14 (solenoid valve)

This solenoid valve is a switching valve that opens when energized if the refrigerant flow is forward. It is closed when ener-
gized if the refrigerant flow is reversed. Proper operation of this valve can be checked on the LED and by the switching sound.

(9) SV15 (solenoid valve)

This solenoid valve is a switching valve that opens when energized if the refrigerant flow is forward. It is closed when ener-
gized if the refrigerant flow is reversed. Proper operation of this valve can be checked on the LED and by the switching sound.

Note |

Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.
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8-7 Troubleshooting Outdoor Unit Fan Problems

(1) Fan motor (common items)

+To check the revolution of the fan, check the inverter output state on the self-diagnosis LED, as the inverter on the outdoor
fan controls the revolutions of the fan.

*When starting the fan, the fan runs at full speed for 5 seconds.

+*When setting the DIP SW4 (when SW6-10 is set to OFF) as shown in the figure below, the inverter output [%)] will appear.
100% indicates the full speed and 0% indicates the stopping. (Fan No.2 is only on the (E)P350 - (E)P500 models.)

Fan 1 Fan 2
Sw4 Sw4
o

e AAnn

7 8 9 10

-~ o2
N[O ]
wd ]
o]
>0
~[d
»[0_]
o0 ]

ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6

7 8 9 10

+As the revolution of the fan changes under control, at the interphase or when the indoor unit operation capacity is low, the
revolution of the fan may change.

+If the fan does not move or it vibrates, fan board problem or fan motor problem is suspected. When checking the fan motor
for problems by shutting down the power, be sure to disconnect the motor wire from the fan board. (If a short-circuited fan
board malfunctions, it will keep the fan motor from rotating smoothly.) For details, refer to the following page(s).

[8-10-7 Checking the Fan Motor for Ground Fault and Coil Resistance Problems]

[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]

[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]
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8-8 Troubleshooting LEV, FCV Problems

8-8-1 General Overview on LEV Operation

LEV2 (Outdoor unit: Linear expansion valve) is stepping-motor-driven valves that operate by receiving the pulse signals from
the outdoor unit control board.

(1) Outdoor LEV (LEV2)

The valve opening changes according to the number of pulses.
1) Outdoor unit control board and the LEV (Outdoor unit: Linear expansion valve)

Control board g
DC12v g_
Red 6 g
e
LEV _ ¥ { 2
Blue —LA c c Drive circuit 2
\_| 04 Blue A4 b2 [74—— b
g L 4/ | °<%I -8
Yellow | 23 Orange A3 ' 23
2 | — o<} s
. ;L 22 Yellow <>2 22 8
White Orange 2
-“r o1 White A tel 4 | i
2 ), <:'<|l 2
— — 3=
- °
o
<
0
Q
2) Pulse signal output and valve operation g
o
Output pulses change in the following orders when the =
Output Output stat
(ph“agg) diput state Valve is closed; 1 =2 -3 =4 — 1 ©
number 1 2 3 4 Valve isopen; 4 —3 =2 —>1—4
$1 ON OFF OFF ON
$2 ON ON OFF OFF *1. When the LEV opening angle does not change,
43 OFF ON ON OFF all the output phases will be off.
44 OFF OFF ON ON 2. When the output is open phase or remains ON,

the motor cannot run smoothly, and rattles and vibrates.

3) LEV closing and opening operation

4
©\ @ *Upon power on, the indoor unit circuit board sends a 2200 pulse
signal to the indoor unit LEV and a 3200 pulse signal to the outdoor
unit LEV to determine the valve position and always brings the valve to

the position as indicated by @ in the diagram.

When the valve operates smoothly, no sound from LEV or no vibration
occurs, however, when the pulses change from €) to ® in the chart or
the valve is locked, a big sound occurs.

|

|

I

|

]

|

| *Whether a sound is generated or not can be determined by
| holding a screwdriver against it, then placing your ear against the handle.
|

I

|

|

|

I

Valve opening (refrigerant flow rate)

Valve closed
/ *1 The LEV opening may become greater depending on the operation status.
Valve open
®
@ Fully open
| 1400 pulses (indoor unit LEV) *1
1 | 2100 pulses (outdoor unit LEV) *1

Pulses

80 - 100 pulses
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(2) Outdoor LEV (LEV1, LEV4, and LEV9)

The valve opening changes according to the number of pulses.
1) Connections between the outdoor control board and LEV1 (outdoor expansion valve)

QOutdoor control board

DC 12v
=
LEv $6 Red A°
- YV
. b5 Brown A5 Drive circuit
L Y. 558
| @ 6{ T swe e 1T l
—O0 o<+
. 2% $3 Orange f>3 ' 43 '
1 L:}\I
3 ~ $2 Yellow ,\2 32
| WV
1 1 white AN g1 i
AN 74

2) Pulse signal output and valve operation

Output Output state Output pulses change in the following orders when the

(phase) Valve is open; 1 —»2— 3— 4—5-6—>7—8 — 1
1 2 3 4 5 6 7 8 ’

number Valve is closed; 8 = 7—>6— 5—+4—+3—+2—1—38

$1 ON |OFF |OFF |OFF |OFF|OFF| ON | ON

*1. When the LEV opening angle does not change,
92 ON |ON |ON |OFF|OFF |OFF | OFF |OFF all the output phases will be off.

*2. When the output is open phase or remains ON,
the motor cannot run smoothly, and rattles and vibrates.

$3 OFF|OFF|ON | ON | ON |OFF |OFF|OFF
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b4 OFF|OFF |OFF|OFF| ON |ON | ON |OFF

3) LEV valve closing and opening operation

* *Upon power on, the indoor unit circuit board sends a 520 pulse

signal to the indoor unit LEV to determine the valve position and
always brings the valve to the position as indicated by @ in the diagram.
(Pulse signal is output for approximately 17 seconds.)

When the valve operates smoothly, there is no sound from the LEV and no
vibration occurs, but when the valve is locked, noise is generated.

/ *Whether a sound is generated or not can be determined by
holding a screwdriver against it, then placing your ear against the handle.

Valve closed
*If liquid refrigerant flows inside the LEV, the sound may become smaller.

/

Valve open

Valve opening (refrigerant flow rate)

| Fully open: 480 pulses
|
4

Pulses
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8-8-2 General Overview on LEV Operation (Hydro unit)

LEV operation

Hydro unit LEV1 (linear expansion valves) is driven by the pulse signal from the control board and are controlled by a stepping

motor.

(1) Hydro unit LEV

The valve opening changes according to the number of pulses.

1) Control boards and the LEV (Hydro unit LEV1)

Control board

DC12V
LEV Brown A6
- —\
Blue c ) Drive circuit
| ( -
@ o v et RG]
U/ 1 T
]
2§ Yellow [ 23 Orange A3 ; 23 I
—l_f\_‘ i
l l I 22 Yellow A2 22
'Whlte Orange _r 1 \"r1 ' o1 :} |
v [] White Ve U
—( °<}
2) Pulse signal output and valve operation
Output Output state Output pulges change in the following orders when the
(phase) Valve is closed; 1 -2 -3 -4 — 1
number 1 2 3 4 Valve isopen; 4 —-3 =2 —-1—-14
$1 ON OFF OFF ON
$2 ON ON OFF OFF *1. When the LEV opening angle does not change,
43 OFF ON ON OFF all the output phases will be off.
54 OFF OFF ON ON 2. When the output is open phase or remains ON,

BS_08_E

the motor cannot run smoothly, and rattles and vibrates.
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[8-8 Troubleshooting LEV, FCV Problems ]

3) LEV valve closing and opening operation

Valve opening (refrigerant flow rate)

A

Valve closed

©

\ @ * Upon power on, the Hydro unit circuit board sends 3200 Hz pulse
signals to the LEV (Hydro unit LEV1) to determine the valve

When the valve operates smoothly, no sound from LEV or no vibration
occurs, however, when the pulses change from @ to @ in the chart or
the valve is locked, a big sound occurs.

*Whether a sound is generated or not can be determined by
holding a screwdriver against it, then placing your ear against the handle.

*1 The LEV opening may become greater depending on the operation status.
Valve open

Fully open *1
-3000 pulses (Hydro unit LEV1)

b = = — e e e - — e ——

’

80 - 100 pulses

Pulses

(2) Judgment methods and possible failure mode

Malfunction
mode

Judgment method Remedy

Microcomputer
driver circuit fail-
ure

Disconnect the control board connector and connect When the drive circuit has a
the check LED as shown in the figure below. problem, replace the control
board.

resistance : 0.25W 1kQ

LED : DC15V 20mA or more

When the main power is turned on, the indoor unit cir-
cuit board outputs pulse signals to the indoor unit LEV
for 10 seconds.

If any of the LED remains lit or unlit, the drive circuit is
faulty.

LEV mechanism
is locked

If the LEV is locked, the drive motor runs idle, and Replace the LEV.
makes a small clicking sound.

When the valve makes a closing and opening sound,
the valve has a problem.

Disconnected or
short-circuited
LEV motor coil

Measure resistance between the coils (red - white, red | Replace the LEV coils.
-orange, brown - yellow, brown - blue) using a tester.
They are normal if resistance is 1500hm +10%.

Faulty wire con-
nections in the
connector or
faulty contact

1. Check for loose pins on the connector and check | Check the continuity at the
the colors of the lead wires visually points where an error occurs.

2. Disconnect the control board's connector and

conduct a continuity check using a tester.

28 - chapter 8

position and bring the valve to the position as indicated by @ in the diagram.
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8-8-3

Possible Problems and Solutions

Note |

The specifications of the outdoor unit (outdoor LEV) and the Hydro unit (Hydro LEV) differ. Therefore, remedies for each failure
may vary. Check the remedy specified for the appropriate LEV as indicated in the below column.

Malfunction Judgment method Remedy Target
mode LEV
Microcomputer Disconnect the control board connector and connect the check | When the drive circuit has a | Hydro
driver circuit fail- | LED as shown in the figure below. problem, replace the control | Outdoor
ure board.
Ds
s
—w———(D4
—FwWA————(Ds3
—WA————(D>
_/\AN_>|_®1
1kQ LED
Resistance : 0.25W 1kQ
LED : DC15V 20mA or more
When the main power is turned on, the Hydro unit circuit board
outputs pulse signals to the Hydro unit LEV for 10 seconds, and
the outdoor unit circuit board outputs pulse signals to the outdoor
unit LEV for 17 seconds.
If any of the LED remains lit or unlit, the drive circuit is faulty.
LEV mechanism | If the LEV is locked, the drive motor runs idle, and makes a small | Replace the LEV. Hydro
is locked clicking sound. Outdoor
When the valve makes a closing and opening sound, the valve
has a problem.
Disconnected or | Measure the resistance between coils (red-white, red-orange, Replace the LEV coils. Hydro
short-circuited brown-yellow, brown-blue) with a tester. When the resistance is
LEV motor coil in the range of 150Q + 10%, the LEV is normal.
Measure the resistance between coils (red-white, red-orange, Replace the LEV coils. Outdoor
red-yellow, red-blue) with a tester. When the resistance is in the (LEV2a,
range of 100Q + 10%, the LEV is normal. LEV2b,
LEV2c)
Measure the resistance between coils (red - white, red - orange, | Replace the LEV coils. Qutdoor
brown - yellow, brown - blue) with a tester. When the resistance (LEV1,
is in the range of 46Q * 3%, the LEV is normal. LEV4,
LEV9)
Faulty wire con- | 1. Check for loose pins on the connector and check the col- | Check the continuity at the Hydro
nections in the ors of the lead wires visually points where an error occurs. | Outdoor

connector or
faulty contact

2. Disconnect the control board's connector and conduct a
continuity check using a tester.

BS_08_E
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8-8-4 General Overview on FCV Operation (Indoor unit)

Flow control valve (FCV) operation
The FCV is operated by a stepping motor, which operates by receiving a pulse signal from the indoor control board.

(1) Indoor FCV
The FCV position changes in response to the pulse signal.

1) Indoor control board and FCV connection

_______________________ L 0)
n i R -O-12v
£ | | I T
8 H 1 OYeIIow | (A) A8 Yellow . OS-12v
o | Limit signal _ | Y I Lo
E‘ | (Opening 2 OWhlte i (B) ! <\7 White i B A
n . “0” signal) . ! !
b | 3OBlack | (© i C)G Black i g
b i 5| Purple | .5 Brown | !
9 | ! ® [ ()
a | @ | L4 Green | ARRE N
O ' : N f
c | §6 Brown .3 Blue | | |
o ! W I | °<}|
- 4 6 7 8 Blue 2 Orange |
b ! Orange Green 0 : | | o] |
© | 1 Purple
- ' O o<l
o L. (| [E—
=
°
2
@ (A) Yellow (G) Orange
< (B) White (H) Purple
o
= (C) Black (I) Control board
® (D) Brown (J) Connection (CN60)
(E) Green (K) Drive circuit
(F) Blue (L) Flow control valve
2) Pulse signal output and valve operation
Output (phase) Output status The output pulse changes in the following order:
number 1 2 3 4 When the valve closes 1 ->2->3->4->1
When the valve opens 4 ->3->2->1->4
ON ON OFF OFF
5 OFF ON ON OFF
7 OFF OFF ON ON
8 ON OFF OFF ON
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3) FCV operation

(@) Close

(b) Open

(c) Fully open valve (85 pulses)
(d) Fully close valve (770 pulses)

Xi) (e) No. of pulses

(f)  Valve opening degree

(f)

(c) (d)

(e)

(2) Judgment methods and possible failure mode

Malfunction mode Judgment method Remedy

(1) Loose connector Check for connector connection failure. Reinsert the connector, restart
the operation, and check for
proper operation.

(2) Wiring fault, flow Check for a broken wiring, and check the resistance of | Replace the flow control valve.
control valve fault | the flow control valve.

(3) Control board fault | If no problems are found with the above items, replace | Replace the control board.
the control board.

8 Troubleshooting Based on Observed Symptoms
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8-8-5 Coil Removal Instructions

(1) Outdoor unit LEV (LEV1, LEV4, and LEV9)

1) LEV component
As shown in the figure, the outdoor LEV is made in such a way that the coils and the body can be separated.

. Bod
Coils y

Stopper

ﬁ Lead wire L

2) Removing the coils

Fasten the body tightly at the bottom (Part A in the figure) so that the body will not move, then pull out the coils toward the
top.If the coils are pulled out without the body gripped, undue force will be applied and the pipe will be bent.

]

—

Part A —/
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3) Installing the coils

Fix the body tightly at the bottom (Part A in the figure) so that the body will not move, then insert the coils from the top, and
insert the coil stopper securely in the pipe on the body.

If the coils are pushed without the body gripped, undue force will be applied and the pipe will be bent. Hold the body when
pulling out the coils to prevent so that the pipe will not be bent.

Part A ——/
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(2) Outdoor unit LEV (LEV2a, LEV2b, LEV2c)
1) Components
The outdoor unit LEV consists of a coil and a valve body that can be separated from each other.

Stopper Body
Coil PP

/

H Lead wire [D

2) Removing the coil

Securely hold the LEV at the bottom (as indicated by A in the figure), and turn the coil. After checking that the stopper is re-
moved, pull up and out the coil.
When removing the coil, hold the LEV body securely to prevent undue force from being placed on the pipe and bending the

pipe.

8 Troubleshooting Based on Observed Symptoms

3) Installing the coil
Securely hold the bottom of the LEV (Part A in the figure), insert the coil from above, and turn the coil until the coil stopper is
properly installed on the LEV body.
When removing the coil, hold the LEV body securely to prevent undue force from being placed on the pipe and bending the
pipe.

Stopper
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[8-9 Troubleshooting Problems with Major Components on Hydro unit ]

8-9

Troubleshooting Problems with Major Components on Hydro

unit

8-9-1

Pressure Sensor

Troubleshooting flow chart for pressure sensor

34 . chapter 8

( START )
t

Check the connectors on pressure sensor Prf,
Pw1, Pw2 for proper connections.

Operating at the moment?

‘ YES Note 1

|
( Repair the fault. )

On the self-diagnosis monitor, measure
* Outdoor high-pressure 63HS1
« Outdoor low-pressure 63LS
« Hydro unit pressure Prf (refrigerant side),
Pw1, Pw2 (water side)
Check whether the result is
63HS1 > Prf > 63LS

{
— e

YES

Check whether the refrigerant pipe
and the transmission line are

unit and the Hydro unit.

connected correctly between the outdoor

All the compressors of the outdoor units to
which the Hydro unit is connected are stopped.

{

— o =

1

—

10 minutes or longer after
= regonsip? — 5

{

YES

Check P1 on the self-diagnosis LED, and
check that the pressure reading is
0.098 MPa [14 psi] or above.

{

OK?

NO

Fix the relation between

the refrigerant piping
and the transmission line.

Note 2

{

Check that the difference between each
detected pressure is 0.098MPa [14psi] or less.

{
— ot

‘ YES

@oth the board and the pressure sensor are normag

{ YES
NO
s PO> P1>Ps? Remove the pressure sensor connector
from the board, and check the pressure.

YES

i

Check whether the refrigerant pipe and the
transmission line are connected correctly
between the outdoor unit and the Hydro unit.

{

NO Fix the relation between the
refrigerant piping and the
transmission line.

| YES

Check whether the contact of the pressure
sensor connector in trouble is not faulty.

i
— o

Note 3

{

NO

Restore contact failure.

T

<= Pressure OMPa [Opsi]
Te—
{ YES

Short-circuit between connecter pins #2 and #3
on the circuit board, and check the pressure.

i

.
——6MPa [E70ps] pressure NO

ormore is displayed.
0rE 15 Ao

{ YES

Replace the pressure sensor, which detects
less than 6MPa [870psi] pressure, with the
pressure sensor, which detects 6MPa [870psi]
or more pressure, check the pressure, and
check whether the detected pressure is

displayed normally.

oK? NO

{ YES

Replace the pressure sensor.

( Replace the board.)

BS_08_E
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Note |

1) Check the self-diagnosis switch (Outdoor control board SW4 (SW6-10:0FF)).

Measurement data | Symbol SW4 setting value
Outdoor high pressure | 63HS1 EEEEEEQQQQ
12 3 4 5 6 7 8 9 10

Outdoor low pressure 63LS ﬁﬁgﬁﬁﬁgggg
1 2 3 4 5 6 7 8

9 10

ON

EEEEEEEEQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
1.2 3 4 5 6 7 8 9

10

Note |

2) Check CNP1 connector on the Hydro unit control board for proper connections.
3) Check the pressure value on the self-diagnosis switch (same as note 2) with the connector of the applied pressure sensor is
disconnected from the board.

8 Troubleshooting Based on Observed Symptoms
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[8-9 Troubleshooting Problems with Major Components on Hydro unit ]

8-9-2 Temperature Sensor

Troubleshooting instructions for thermistor

( START )
'

Note 1

Pull out the thermistor connector in
trouble from the board.

‘ Note 2

Measure the temperature of the thermistor
in trouble. (actual measurement value)

‘ Note 2

Check the thermistor resistor.

'

Compare the temperature corresponding to the
resistance measured by the thermistor and the
temperature measured by a commercially
available thermometer, and check whether
there is no difference between them.

'

: YES ,
Replace the thermistor

‘ NO Note 3

Insert the connector of the thermistor

in trouble into the board, check the sensor
inlet temperature on the LED monitor,

and check the temperature difference.

: YES ,
Check for contact failure.

‘NO

Replace the control board.
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Note l

1) Connectors on the circuit board are connected to the sensors as follows. Unplug the corresponding connectors before check-
ing each sensor.

Sensor Connectable connector
TH11, TH13 CN401
TH32, TH35 CN402

2)
+Pull out the sensor connector from the 1/0O board, Do not pull the sensor by holding the lead wire.

+Measure the resistance with such as a tester.
+Compare the measured value with that of shown in the figure below. When the result is &= 10%, it is normal.
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8-9-3

Troubleshooting Flowchart for LEV and Solenoid Valves

(1) LEV

BS_08_E

No heating capacity

!

Check whether the electric expansion
valve and the solenoid valve connector
are not disconnected or not loose.

[ No cooling capacity j

!

Fault is found.

Run the cooling operation or the heating
operation in the system in trouble
(only in one system).

Heating

Repair the fault.

Cooling or Heating

Cooling

Check that SV1 is ON.

NO

NO

Check that SV1 is OFF.

:

SV1 ON

YES Note 1

Check that LEV1 is
controlling the superheat.

NO

Check SV1.

NO

SV1 OFF

Check that LEV1 is
controlling the subcool.

:

Superheat control OK

YES

Check LEV1.

I I

Subcool control OK

YES

Completed

chapter 8 - 37
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Troubleshooting flow chart for solenoid valve body

Start

i

Check for pins not fully inserted on the connector
and check the colors of the lead wires visually.

l

When LEV is fully closed : tick sound
Brown—©- 2 —Brown—© 6 When LEV is fully open : no sound
Red—© 5—Red—© 5 Check the above.
To Blue—©- 1 —Blue—© 4
LEV Orange1©- 3|~ Orange 1© 3
Yellow—©- 4  Yellow 1© 2
White—© 6 —White—© 1

Intermediate connector Control board

Replace LEV.

NO Check that no refrigerant

OK? leaks from LEV.

YES

ij

Repair the fault.

Pull out the connector from the board, and check
that the electricity runs with a tester.

The wiring side of CN05 and 07: Among 1, 3 and 5,
and among 2, 4 and 6
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—O
OK? NO Connect the LED for check, - g
VES which is as shown in the AN 4
he i : right figure, to the board
- - cgnnegtor, and check that V.V >+03
Check the resistance between each coil the LED keeps lighting for [— V>0 2
with a tester (between red and white, 10 seconds. AN—HO 1
red and orange, brown and yellow and 10kQ LED
brown and blue), and check that the
resistance is 150 within 10%.

NO N
OK? Q@O—J

YES Replace LEV. YES [Replace the board in trouble]

Completed

I
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8-9-4 Water Pump

Check the connector and make sure that it is connected properly.
If the supply voltages are correct, and the control signal is being sent and the pump will still not operate the likely causes are:

+Coil failure - replace pump. If the windings have been damaged the pump will require replacing.
+Internal mechanical failure such as bearing failure, turbine failure, magnet degradation. This will require pump replacement.

Before replacement the causes must be investigated and resolved. The pump shaft bearings and magnets can be easily dam-
aged by overheating due to dry running or water system blockage. Check the strainer for blockage, investigate the water circuit
for blockage and or foreign material, and that there is no air in the system or an uncontrolled leak.

INV-BOARD

O

SC-W CT-2

P
Q y ump

White
SC-V

u
Q Red

SC-U CT-1

Black w
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[8-10 Troubleshooting Inverter Problems ]

8-10 Troubleshooting Inverter Problems

8-10-1 Inverter-Related Problems and Solutions

+Replace only the compressor if only the compressor is found to be defective. (Overcurrent will flow through the inverter if the
compressor is damaged, however, the power supply is automatically cut when overcurrent is detected, protecting the inverter
from damage. Make sure that the model selection switches on the outdoor unit (Dip switches SW5-3 through 5-8 on the out-
door unit control board) are set correctly. For switch settings, refer to the following page(s). [7-9-2 Error Code [7101]])
+Replace only the fan motor if only the fan motor is found to be defective. (Overcurrent will flow through the inverter if the fan
motor is damaged, however, the power supply is automatically cut when overcurrrent is detected, protecting the inverter from
damage.)

+Replace the defective components if the inverter is found to be defective.

+If both the compressor and the inverter are found to be defective, replace the defective component(s) of both devices.

(1) Inverter-related problems: Troubleshooting and remedies

1

2)

3)
4)
5)

6)

7

8)
9)

40 -

Inside the inverter is a large capacity electrolytic capacitor, and the residual voltage that remains after the main power is turned
off presents a risk of electric shock. Before inspecting the inside of the control box, turn off the power, leave the unit turned
off for at least 10 minutes, and check that the voltage across pins 1 (+) and 5 (-) of relay connector RYPN has dropped to 20
VDC or less. (It takes approximately 10 minutes to discharge electricity after the power is turned off.)

Perform the service after disconnecting the relay connectors of the outdoor unit fan (RYFAN1 and RYFANZ2). Before plugging
in or unplugging connectors, check that the outdoor unit fan is not rotating and that the voltage across Pin 1 (+) and Pin 5 (-)
of connector RYPN is 20 VDC or less. The capacitor may collect a charge and cause an electric shock when the outdoor unit
fan rotates in windy conditions. Refer to the wiring nameplate for details.

Reconnect the relay connectors (RYFAN 1 and RYFAN 2) after completion of maintenance work.

The IPM on the inverter becomes damaged if there are loose screws are connectors. If a problem occurs after replacing some
of the parts, mixed up wiring is often the cause of the problem. Check for proper connection of the wiring, screws, connectors,
and Faston terminals.

To avoid damage to the circuit board, do not connect or disconnect the inverter-related connectors with the main power turned
on.

Faston terminals have a locking function. Make sure the terminals are securely locked in place after insertion.

Press the tab on the terminals to remove them.

'

When the IPM or IGBT is replaced, apply a thin layer of heat radiation grease that is supplied evenly to these parts. Wipe off
any grease that may get on the wiring terminal to avoid terminal contact failure.

Faulty wiring to the compressor damages the compressor. Connect the wiring in the correct phase sequence.

When the power is turned on, the compressor is energized even while they are not operating. Before turning on the power,
disconnect all power supply wires from the compressor terminal block, and measure the insulation resistance of the compres-
sor. Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or above, connect all power supply wires
to the compressor, and turn on the power to the outdoor unit. (The liquid refrigerant in the compressor will evaporate by en-
ergizing the compressor.)

chapter 8 BS_08_E
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Error display/failure condition

Measure/inspection item

(1]

Inverter related errors
4250, 4255, 4256, 4220, 4225, 4226, 4230, 4240, 4260, 5301,
5305, 5306, 0403

Implement solutions that correspond to the error codes or preliminary
error codes. [7-1 Error Code and Preliminary Error Code Lists]

[2]

Main power breaker trip

Refer to the following page(s). [8-10-16 Solutions for the Main Breaker
Trip]

[3]

Main power earth leakage breaker trip

Refer to the following page(s). [8-10-17 Solutions for the Main Earth
Leakage Breaker Trip]

[4

Only the compressor does not operate.

Check the inverter frequency on the LED monitor. If the frequency indi-
cates that the units are in operation, refer to the following page(s). [8-
10-5 Checking the Inverter for Damage during Compressor Operation]

[5]

The compressor vibrates violently at all times or makes an abnor-
mal sound.

Refer to the following page(s). [8-10-5 Checking the Inverter for Dam-
age during Compressor Operation]

(6]

Compressor rotation speed does not reach the specified speed.

<1> Check for problems with compressor current and heatsink temper-
ature.

<2> Check forimbalance in power supply voltage. *Approximate target:
3% or less.

(7]

Only the fan motor does not operate.

Check the inverter frequency on the LED monitor. If the frequency indi-
cates that the units are in operation, refer to the following page(s).
[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

8]

The fan motor shakes violently at all times or makes an abnormal
sound.

Check the inverter frequency on the LED monitor. If the frequency indi-
cates that the units are in operation, refer to the following page(s).
[8-10-8 Checking the Fan Board Error Detection Circuit at No Load]
[8-10-9 Checking the Fan Board for Damage at No Load]

[8-10-10 Checking the Fan Board for Damage with Load]

El

Only the hydro unit pump does not work.

[10]

Only the hydro unit pump always vibrates greatly or emits abnormal
noise.

When the hydro unit is in operation, see related pages.

[8-10-12 Checking the Error-Detection Circuit on the Pump INV Board
(Without load)]

[8-10-13 Checking the Pump INV Board for Damage (Without load)]
[8-10-14 Checking the Pump INV Board for Damage (During pump op-
eration)]

[11]

Noise is picked up by the peripheral device

<1> Check that power supply wiring of the peripheral device does not
run close to the power supply wiring of the outdoor unit.

<2> Check if the inverter output wiring is not running parallel to the
power supply wiring and the transmission lines.

<3> Check that the shielded wire is used as the transmission line when
itis required, and check that the grounding work is performed prop-
erly on the shielded wire.

<4> Meg failure for electrical system other than the inverter

<5> Attach a ferrite core to the inverter output wiring. (Contact the fac-
tory for details of the service part settings.)

<6> Provide separate power supply to the air conditioner and other
electric appliances.

<7> If the problem suddenly appeared, inverter output may have had a
ground fault. For details, refer to the following page(s). [8-10-5
Checking the Inverter for Damage during Compressor Operation]

*Contact the factory for cases other than those listed above.

[12]

Sudden malfunction (as a result of external noise.)

<1> Check that the grounding work is performed properly.

<2>Check that the shielded wire is used as the transmission line when
itis required, and check that the grounding work is performed prop-
erly on the shielded wire.

<3>Check that neither the transmission line nor the external connec-
tion wiring does not run close to another power supply system or
does not run through the same conduit pipe.

* Contact the factory for cases other than those listed above.

BS_08_E
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[8-10 Troubleshooting Inverter Problems ]

8-10-2 Checking the Inverter Board Error Detection Circuit
Items to be checked Phenomena Remedy
1) Stop the unit. 1)  Overcurrent error Replace the INV board.
Remove power supply. Error code: 4250
Detail code: No. 101, 104, 105, 106, and
107
2 Disconnect the inverter | 2)  Logic error Replace the INV board.
output wires from the Error code: 4220
compressor terminals (U, Detail code: No. 111
v, w)."?
3) Apply power supply. 3) ACCT sensor circuit failure Replace the INV board.
Error code: 5301
Detail code: No.117
4) Put the outdoor unitinto [ 4) IPM open Normal
operation. Error code: 5301
Detail code: N0.119

*1 Output voltage is present at the inverter output wiring terminal. To avoid short-circuiting and ground fault, do not let the
terminal come in contact with the unit or the compressor, and use caution not to damage the terminal.
*2 Compressors on P200, P250, and P300 models are located in the back of the MAIN BOX. To disconnect the inverter output
wiring, move the MAIN BOX out of the way first, and then disconnect the wiring from the terminal on the compressor. Refer
to [8-13-1 Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant Circuit Parts)] for how to move the
MAIN BOX.

8-10-3

Checking the Compressor for Ground Fault and Coil Resistance Problems

Items to be checked

Disconnect the compressor wir-
ing, and check the compressor
Meg, and coil resistance.

Phenomena Remedy
1) Compressor Meg failure Check that there is no liquid refrigerant
Error if less than 1 MQ. in the compressor.
If there is none, replace the compres-
sor.
2)  Compressor coil resistance failure Replace the compressor.

Coil resistance value of 0.192 Q

(20°C [68°F]): (E)M200 to (E)M350 mod-
els

Coil resistance value of 0.219 Q

(20°C [68°F]): (E)M400 to (E)M500 mod-
el

42 - chapter 8
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8-10-4 Checking the Inverter for Damage at No-Load

Items to be checked Phenomena Remedy
1) Stop the unit. 1) Inverter-related problems are detected. | Set SW7-1 on the MAIN board to ON,
Remove power supply. and go to [8-10-2 Checking the Invert-

er Board Error Detection Circuit].

2 Disconnect the inverter | 2)  Inverter voltage is not output at the termi- | Replace the INV board.

output wires from the nals (U, V, and W)
compressor terminals (U,
v, w)."1
3) Set SW7-1 onthe MAIN | 3) There is an voltage imbalance between | Replace the INV board.
board to ON. the wires.

Greater than 5% imbalance or 5V
4) Apply power supply.

(5) Put the outdoor unitinto | 4)  There is no voltage imbalance between | Normal
operation. the wires. *When done checking, set SW7-1 on
Check the inverter output the MAIN board back to as it was.

voltage after the inverter
output frequency has sta-
bilized.

*1 Output voltage is present at the inverter output wiring terminal. To avoid short-circuiting and ground fault, do not let the
terminal come in contact with the unit or the compressor, and use caution not to damage the terminal.

*2 Compressors on M200, M250, and M300 models are located in the back of the MAIN BOX. To disconnect the inverter out-
put wiring, move the MAIN BOX out of the way first, and then disconnect the wiring from the terminal on the compressor.
Refer to [8-13-1 Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant Circuit Parts)] for how to
move the MAIN BOX.

8 Troubleshooting Based on Observed Symptoms
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[8-10 Troubleshooting Inverter Problems ]

8-10-5

Checking the Inverter for Damage during Compressor Operation

Items to be checked

Phenomena

Remedy

Put the outdoor unit into opera- | 1)
tion.

Check the inverter output volt-
age (atthe compressor terminal)
after the inverter output frequen-
cy has stabilized.

<INV35Y, 42Y>

Overcurrent-related problems occur im-
mediately after compressor startup.
Error code : 4250

Detail code : 101, 102, 106, 107

a. Checkitems [8-10-2 Checking the
Inverter Board Error Detection Cir-
cuit] through [8-10-4 Checking the
Inverter for Damage at No-Load]
for problems.

b. Check that high and low pressures
are balanced.

c. Check that no liquid refrigerant is
present in the compressor and that
there is no liquid backflow.

—Go to "d." when the problem per-
sists after compressor startup was
repeated several times.

d. Check that there is a pressure dif-
ference between high and low
pressures after compressor start-
up.

—Check the high pressure with

LED monitor for changes.

Replace the compressor if there is

no pressure difference. (the com-

pressor may be locked.)

2)

There is a voltage imbalance between
the wires after the inverter output voltage
is stabilized.

Greater than the larger of the following
values: imbalance of 5% or 5V

Replace the INV board if there is a volt-
age imbalance.

Check the belt heater for problems if
there is no voltage imbalance.

—When the error occurred, liquid refrig-
erant may have been present in the
compressor.

44 - chapter 8
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Items to be checked

Phenomena

Remedy

<INV37YC> 3)

An overcurrent error occurs during oper-
ation.

Error code : 4250

Detail code : 121,122

[8-10-6 Checking the Converter for
Damage during Compressor Oper-
ation]

4)

An overcurrent error occurs immediately
after compressor startup.

Error code : 4250

Detail code :101,106,107,128

Check for refrigerant flooding.
—When the problem persists after
compressor startup was repeated
several times, go to "d" after a cer-
tain time after energizing the com-
pressor or the heater.

If normal operation is restored,
check the belt heater for problems.

Check that there is a pressure dif-
ference between high and low
pressures after compressor start-
up.

—Check the high pressure with
LED monitor for changes.
Replace the compressor if there is
no pressure difference. (the com-
pressor may be locked.)

Check for interphase voltage im-
balance.

Replace the INV board if no prob-
lems were found with the items a or
C.

If the problem persists after replac-
ing the inverter board, [8-10-3
Checking the Compressor for
Ground Fault and Coil Resistance
Problems]

5)

An overvoltage error occurs during oper-
ation.

Error code : 4220

Detail code :109,110,112

[8-10-6 Checking the Converter for
Damage during Compressor Oper-
ation]

6)

No problems were found with items 1)
through 5).

Normal [8-10-6 Checking the Con-
verter for Damage during Com-
pressor Operation]

BS_08_E
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[8-10 Troubleshooting Inverter Problems ]

8-10-6

Checking the Converter for Damage during Compressor Operation

Items to be checked

@)

@)

Operate the outdoor unit.

Check the BUS voltage after the
converter circuit went into oper-
ation and the BUS voltage has

boost.

*The voltage generally boost at
or above 80 rps, depending on

the power source voltage.

Phenomena Remedy
1) BUS voltage does not boost (does | Replace the inverter board.
not change) BUS voltage does not
boost to approximately between
650 and 750 VDC, or the following
errors are detected.
Error code : 4220
Detail code : 123
2)  An overcurrent error occurs after a.lf the problem persists after startup, re-
converter circuit goes into opera- place the inverter board.
tion.
Error code : 4250 b.If the problem persists after replacing
Detail code : 121,122 the inverter board, replace the DCL.
3)  Anovervoltage error occurs after a.lf the problem persists after startup, re-
converter circuit goes into opera- place the inverter board.
tion.
Error code : 4220 b.If the problem persists after replacing
Detail code : 109,110,112 the inverter board, replace the DCL.
4)  No problems were found with items | Normal

1) through 3).

8-10-7

Checking the Fan Motor for Ground Fault and Coil Resistance Problems

Items to be checked

tance.

Remove fan motor winding. Check
insulation resistance and coil resis-

Phenomena Remedy
1) Fan motor insulation failure. Change fan motor.
If <1 MQ, Defect.
2)  Fan motor wire failure. Change fan motor.

Target coil resistance: Approx. 10 Q.

(Changes with temperature)

8-10-8

Checking the Fan Board Error Detection Circuit at No Load

Items to be checked

@

@

©)
“

Stop the unit.
Turn off the breaker.
*Be sure to turn off the power.

Disconnect the output wiring
to the fan motor.

Disconnect connector
RYFANL. (On a model with
two fan motors, RYFAN1 cor-
responds to the right fan and
RYFANZ2 corresponds to the
left fan (when seen from the
front).)

Turn on the breaker.

Operate the unit.

Phenomena Remedy
1)  Anerrorother than current sensor er- | Replace the fan board.
ror (5305, 5306: Detail code 135) is
detected during operation.
2)  Current sensor fault Normal

Error code: 5305, 5306
Detail code: 135

*When done checking, reconnect all
connectors as they were. Unless

they are properly reconnected, cur-
rent sensor fault will not be resolved.
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8-10-9

BS_08_E

Checking the Fan Board for Damage at No Load

Items to be checked

Phenomena

Remedy

@

@

©)

“
®)

Stop the unit.
Turn off the breaker.
*Be sure to turn off the power.

To allow for the disconnection
of output wiring from the fan
motor, disconnect connector
RYFANL. (On a model with
two fan motors, RYFAN1 cor-
responds to the right fan and
RYFANZ2 corresponds to the
left fan (when seen from the
front).)

Set SW7-2 on the control
board to ON. On a model with
two fan motors, set SW7-2
(left fan when seen from the
front) or SW7-4 (right fan
when seen from the front) to
ON.

Turn on the breaker.

Operate the unit

1

An error other than the current sen-
sor error (5305, 5306 Detail code
135) is detected within 30 seconds
from the startup of operation.

Replace the fan board.

2)

Inter-wire voltage imbalance of 5V or
above

Replace the fan board.

3)

No inter-wire voltage imbalance ex-
ists. A current sensor error (Detail
code 135) is detected 30 seconds af-
ter the startup of operation, and the
operation stops.

Normal

*When done checking, reconnect all
connectors as they were. Unless
they are properly reconnected, cur-
rent sensor fault will not be resolved.
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[8-10 Troubleshooting Inverter Problems ]

8-10-10

Checking the Fan Board for Damage with Load

Items to be checked

(1)  Turn off breaker.

(2)  Turn on breaker.

(3)  Operate unit.

Phenomena Remedy

1) The operation stops within 20 seconds | Check for fan motor lock.
of startup and a step-out error or an —If locked, change for fan motor.
overcurrent error occurs. If the same error is still present
Check code: 4255, 4256 after changing fan motor, change
Detail code: 101, 106, 107, 137 Fan board.

—If not locked, refer to 3) & 4).

2)  Motor synchronization loss or electrical g. (Gihetck[;or1 8u85tg hor vl\(/ind){ hcor'1:ditions.

; ; . Go to [8-10- ecking the Fan
current over!oad during operation Board Error Detection Circuit at No

Check code: 4255, 4256 Load]if not windy.

Detail code: 101, 106, 107, 137 c. After checking [8-10-9 Checking the
Fan Board for Damage at No
Load], and there is no problem,
change Fan board.

d. If replacing Fan board doesn't re-
solve issue, change fan motor.

3) Sensor error during operation a. Check for disconnection of fan in-
Check code: 5305 5306 verter output wiring and for broken

: a ' wiring.

Detail code: 135, 136 b. If the error is not associated with any
of the items above, replace the fan
board.

c. Change fan motor if Fan board
change doesn't resolve issue.

4)  Voltage overload error a. Check for gusts or windy conditions.
Check code: 4225 4226 b. Change Fan board if it is not windy.
Detail code: 109

5) Load short circuit a. Check [8-10-7 Checking the Fan

: Motor for Ground Fault and Coil

Chec.k COdF’f' 4255, 4256. Resistance Problems] and [8-10-8

Detail code: 105 Checking the Fan Board Error De-
tection Circuit at No Load]. If no
problem, then check wiring forshort
circuit.

b. If there is no problem with item a.
above, change fan motor.

c. If same error after motor change,
change Fan board.

6) After RPM has stabilized, voltage unbal- | a.If voltage is unbalanced, go to [8-10-

ance of 5%, or 5V.

8 Checking the Fan Board Error
Detection Circuit at No Load]

. After checking [8-10-9 Checking the
Fan Board for Damage at No
Load], and there is no problem,
change Fan board.

c. If replacing Fan board doesn't re-

solve issue, change fan motor.

(=2
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8-10-11  Checking the Pump Motor for Ground Fault and Coil Resistance Problems

Items to be checked Phenomena Remedy
Remove pump motor winding. Check | 1)  Pump motor insulation failure. Replace the pump
insulation resistance and coil resis- If <1 MQ, Defect.
tance.

2)  Pump motor wire failure. Replace the pump
Target coil resistance: Approx. 10 Q.
(Changes with temperature)

8-10-12  Checking the Error-Detection Circuit on the Pump INV Board (Without load)

Items to be checked Phenomena Remedy

<INV32> 1) IPM/overcurrent cut-off error occurs. | Replace the INV board.
Check code: 4250
Detail code: 101, 104, 105, 106, 107,

128
1) Disconnect the inverter output |2) Logic error occurs. Replace the INV board.
wiring from the INV board termi- Check code: 4220
nals (SC-U, SC-V, SC-W). Detail code: 111

2)  Operate the outdoor unit and 3) Sensor-related circuit error occurs. Replace the INV board.
the hydro unit. Check code: 5301
Detail code: 117, 127

4)  Open-circuited IPM error occurs. Normal
Check code: 5301
Detail code: 119

8-10-13 Checking the Pump INV Board for Damage (Without load)

8 Troubleshooting Based on Observed Symptoms

Items to be checked Phenomena Remedy

<INV32> 1) Inverter-related error is detected. Set SW 1-1 on the INV board to
OFF, and go to [8-10-12 Checking
the Error-Detection Circuit on the
Pump INV Board (Without load)].

1) Disconnect the inverter output | 2)  Inverter voltage is not output. Replace the INV board.
wiring from the INV board termi-
nals (SC-U, SC-V, SC-W).

2) SetSW1-lontheINVboardto |3) Line voltage imbalance of atleast5% | Replace the INV board.

ON. or 5V occurs.

3) Operate the outdoor unit and 4)  No line voltage imbalance exists. Normal
the hydro unit. *Check the voltage, and set SW 1-1
Wait until the inverter output fre- on the INV board to OFF.

qguency is stabilized, and then
check the inverter output volt-
age.
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8-10-14

Checking the Pump INV Board for Damage (During pump operation)

Items to be checked

Phenomena

Remedy

Operate the outdoor unit and the
hydro unit.
Wait until the inverter output frequen-

1)

Overcurrent-related error occurs im-
mediately after the startup of the
pump or during operation of the

a. Check that the results of the
check itemsin [8-10-11 Checking
the Pump Motor for Ground Fault

cy is stabilized, and then check the
inverter output voltage.

and Coil Resistance Problems]
through [8-10-13 Checking the
Pump INV Board for Damage
(Without load)] are OK.
—lIf the error persists after sever-
al compressor restarts, go to "b."
b. After the startup of the compres-
sor, check the high and low pres-
sures for a proper differential
pressure. (Water pressure)
If a proper differential pressure
does not exist, replace the pump.
(The pump may be locked.)

pump.
Check code: 4250
Detail code: 101, 102, 103, 106, 107

2)  After the inverter output voltage is
stabilized, line voltage imbalance of
at least 5% or 5 V occurs.

If line voltage imbalance exists:
<INV32>
Replace the INV board.

0
S
o
2
Q.
E
>
n
©
3]
>
S
o
(2]
o
O
c
o
°
o)
2]
@
o0
o)
c
=
o
o
<
0
@
o
>
o
S
-
©

8-10-15  Checking the Installation Conditions
Items to be checked Phenomena Remedy
(1)  Check refrigerant charge. Overcharge of refrigerant Return to correct refrigerant
charge.
(2)  Check outdoor unit branch in- The branch approach <500 mm. Make branch approach >500mm
stallation.
Is the branch angle < £15° to horizontal? | Make branch angle < +15°

8-10-16  Solutions for the Main Breaker Trip

Items to be checked Phenomena Remedy

[1] | Check the breaker capacity. Use of a non-specified break-

er

Replace it with a specified breaker.

[2] | Perform Meg check between the Zero to several ohm, or Meg | Check each part and wiring.

terminals on the power terminal failure Refer to the following page(s). [8-10-18
block TB1. Simple Check on Inverter Circuit Compo-
nents]
[3] | Turn on the power again and 1) Main power breaker trip
check again. +IGBT module

*Rush current protection resistor
+Electromagnetic relay
+DC reactor

2) No remote control display

[4] | Turnonthe outdoor unitand check | 1)
that it operates normally.

Operates normally without
tripping the main breaker.

a) The wiring may have been short-circuit-
ed. Search for the wire that short-circuit-
ed, and repair it.

b) If item a) above is not the cause of the
problem, refer to [8-10-2 Checking the
Inverter Board Error Detection Circuit] -
[8-10-10 Checking the Fan Board for
Damage with Load]

2) Main power breaker trip
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8-10-17

Solutions for the Main Earth Leakage Breaker Trip

Items to be checked

Phenomena

Remedy

[1] | Check the earth leakage breaker
capacity and the sensitivity cur-
rent.

Use of a non-specified earth
leakage breaker

Replace with a regulation earth leakage
breaker.

[2] | Check the resistance at the power
supply terminal block TB1 with a
megger.

Failure resistance value

Check each part and wiring.

Refer to the following page(s). [8-10-18
Simple Check on Inverter Circuit Compo-
nents]

+IGBT module

*Rush current protection resistor
+Electromagnetic relay

+DC reactor

[3] | Disconnect the compressor wir-
ings and check the resistance of
the compressor with a megger.

Failure compressor if the insu-
lating resistance value is notin
specified range.

Failure when the insulating re-
sistance value is 1 MQ or less.

Check that there is no liquid refrigerant in
the compressor. If there is none, replace
the compressor.

[4] | Disconnect the fan motor wirings
and check the resistance of the fan
motor with a megger.

Failure fan motor if the insulat-
ing resistance value is not in
specified range.

Failure when the insulating re-
sistance value is 1 MQ or less.

Replace the fan motor.

Earth leakage current measurement method

+For easy on-site measurement of the earth leakage current, enable the filter with a measurement instrument that has filter
functions as below, clamp all the power supply wires, and measure.
Recommended measurement instrument: CLAMP ON LEAK HITESTER 3283 made by HIOKI E.E. CORPORATION
+When measuring one device alone, measure near the device's power supply terminal block.

BS_08_E
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8-10-18  Simple Check on Inverter Circuit Components

Note |

Turn off the power to the unit, and leave it turned off for at least 10 minutes. Check that the voltage across pins 1 (+) and
5 (-) of the connector RYPN1 is 20 VDC or less before removing components from the control box.

Part name Judgment method

IGBT module Refer to the following page(s). [8-10-19 Troubleshooting Problems with IGBT Module]

Rush current pro- | Measure the resistance between terminals R1 and R5: 22 Q+10%
tection resistor

R1, R5
(2]
g Electromagnetic This electromagnetic relay is rated at DC12V and is driven by a coil.
= relay Check the resistance between terminals
£ 72C
> M200-M450
0
S Check point Checking criteria
~ o o
Z 4 3 INV board
3-’, Coil X901, X902 160Q + 10%
Qo Across pins 1-2
@]
- 1 2 INV board INV goard. iNRY
© o o Contact FT-P1 and FT-P2 INV board CNRY
8 Faston terminal removed At a voltage input of 12 VDC: 0Q
<
m M500
c’ . . . .
c Check point Checking criteria
8 O4 3 o INV board
= Coil X101, X102, X103 160Q + 10%
%] Across pins 1-2
Q
o] INV board CNRY
S 1 2 INV board Open: =
o o o Contact | _ FT100 and FT101 INV board CNRY
= "Faston terminal removed | x5 yqitage input of 12 VDC: 00
w . .
DC reactor Measure the resistance between terminals: 1Q or lower (almost 0 Q)
DCL Measure the resistance between terminals and the chassis: «
Current sensor Disconnect the wiring connector from CNCT2, and measure the inter-teminal resistance: 280Q+30Q
ACCT Between pins 1 and 2 (U-phase), pins 3 and 4 (W-phase)
INV board

‘ SCU SCV SC-Ww

ACCT-U ACCT-W

*Check ACCT wiring for correct phase and direction.
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8-10-19  Troubleshooting Problems with IGBT Module

1

2)

Measure the resistances between each pair of terminals on the IGBT with a tester, and use the results for troubleshooting.
The terminals on the INV board are used for the measurement.

Notes on measurement

+Check the polarity before measuring. (On the tester, black normally indicates plus.)

+Check that the resistance is not open (= Q) or not shorted (to 0 Q).

+The values are for reference, and the margin of errors is allowed.

+The result that is more than double or half of the result that is measured at the same measurement point is not allowed.
+Disconnect all the wiring connected the INV board, and make the measurement.

Tester restriction
+Use the tester whose internal electrical power source is 1.5V or greater
+Use the dry-battery-powered tester.

Note |

(The accurate diode-specific resistance cannot be measured with the button-battery-powered card tester, as the applied volt-
age is low.)
+Use a low-range tester if possible. A more accurate resistance can be measured.
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[8-10 Troubleshooting Inverter Problems ]

<INV35Y>

Reference resistance value

Black (+)
SC-PL CN-N SC-L1 SC-L2 SC-L3
SC-PL - - 5-200 Q 5-200 Q 5-200 Q
CN-N - - % % %
Red (-) | SC-L1 w0 5-200 Q - - -
SC-L2 ] 5-200 Q - - -
SC-L3 0 5-200 Q - - -
Black (+)
SC-P1L CN-N SC-U SC-v SC-W
SC-P1L - - 5-200 Q 5-200 Q 5-200 Q
CN-N - - ) S -
Red(-) | SC-U w0 5-200 Q - - -
SC-V 0 5-200 Q - - -
SC-W 0 5-200 Q - - -

INV board outline drawing
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<INV42Y>

Reference resistance value

Black (+)
SC-P CN-N SC-L1 SC-L2 SC-L3L
SC-P - - 5-200 Q 5-200 Q 5-200 Q
CN-N - - % % %
Red (-) SC-L1 o0 5-200 Q - - -
SC-L2 o0 5-200 O - - -
SC-L3 o0 5-200 Q - - -
Black (+)
SC-P1 CN-N SC-U SC-v SC-W
SC-P1 - - 5-200 Q 5-200 Q 5-200 Q
CN-N - - ) =) 0
Red (-) SC-U w0 5-200 Q - - -
SC-V 0 5-200 Q - - -
SC-W 0 5-200 Q - - -

INV board outline drawing

BS_08_E
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[8-10 Troubleshooting Inverter Problems ]

<INV37YC>

Reference resistance value

Black (+)
SC-L1 SC-L2 SC-L3 SC-B SC-L FT100 CN-N
SC-L1 - - - - oo - 5-200 Q
SC-L2 - - - - oo - 5-200 Q
SC-L3 - - - - o0 - 5-200 Q
Red (-) SC-B - - - - - ] -
SC-L 5-200 Q 5-200 Q 5-200 Q - - - -
FT100 - - - 5-200 Q - - -
CN-N % % % - - - -
Black (+)
FT100 CN-N SC-U SC-V SC-W
FT100 - - 5-200 Q 5-200 Q 5-200 Q
CN-N - - o0 o0 0
Red (-) Sc-U w0 5-200 Q - - -
SC-v o0 5-200 Q - - -
SC-w o 5-200 Q - - -
INV board outline drawing
CN-N — .H
E._
el
FT100 é%
g [SC-W
sc-L —m%;_‘
,,,,, 3 B
s O\
SC-L1 SC-L2 SC-L3 SC-B SC-U SC-V
BS_08_E
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<INV32>

Reference resistance value

Black (+)
P N SC-R SC-T
P - - 5-200 Q 5-200 Q
N - - w0 w0
Red (-)
SC-R w0 5-200 Q - -
SC-T w0 5-200 Q - -
Black (+)
P N SC-U SC-v SC-W
P - - 5-200 Q 5-200 Q 5-200 Q
N - - o w0 0
Red(-) | SC-U w0 5-200 Q - - -
SC-v o 5-200 Q - - -
SC-W 0 5-200 Q - - -

INV board outline drawing

BS_08_E
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8-10-20  Checking the Fan Inverter Heatsink for Clogging

Check the fan inverter heatsink for clogging by removing part of the duct and checking inside the duct.

To remove the duct, follow the procedures 1) through 3) below.
Reassemble the components in the reverse order as they were removed.

1) Remove the front service panel. 2) Remove the main control box (applicable to the (E)M200-300 models only).
On the (E)M350-500 models, it is not necessary to remove the control box.

Main control box
\ Inverter box

Service panel \

3) Remove the upper section of the duct by unscrewing the screws on the control box (on the inverter box on the (E)M200-300 models) shown in the
figure below.
Check inside the duct for clogging, and remove any foreign objects found.

Top section of the duct

Top section of the
duct

Remove the two
screws holding the
Remove the two top section of the
screws holding the duct.
top section of the
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8-11 Control Circuit

8-11-1 Control Power Supply Function Block

1) PUHY-(E)M200 - (E)M300YNW-A1

— POWeEr supply system (380-415 VAC)
——— Control system (5-30 VDC)

Noise filter board Inverter board
© Noise filter »{ Rectiier = Smoothing capacitor |=»{ Inverter J===t==p( Compressor )
TB1
AC Power source
(380 V-415 V) (] Fuse [[]Fuse Inverter
Power-supply drive circuit 17
terminal block A e
Surge protector | | Power-supply - o
detection circuit; Microcomputer E_
— S
Control board EAN board (/>)\
Power-supply board —
I: :I Fuse Inverter- ) el  — {_Inverter f=r=p(Heat exchanger on ) -
1 reset circuit 18V power supply — Fuse )
( Solenoid valve >4 E
Four-way valve |~ Relay/LEV Inverter a—
drive circuit 17 poverspp drive circuit c Y
l— S o]
72C L] 30V power supply 5 (@]
LEV 5V power supph Microcomputer (o} c
USB circuit ie] o
=]
24V power suppl o) 8
-Re ulator
9 12V power suppl 0
@
DC-DC 9V power suppl, 2}
converter g
87 Transmission =
Terminal block for power-supply o
transmission line CN40 | detection circut | b
for centralized control c
(24-30 VDC) © g i 7
B3 o
Indoor/outdoor & ~ o]
transmission block S
(24-30 VDC) 1 o
1 =
! \/ =
M-NET | S S S R S R R SN R R SN S S R S R S W R -
[ee]

issi i 1 .
transmission line Terminal block for

iy | —_—
(Non-polar 2 wire) power source |_ '
AC Power source—-:————-@—.
220-240 VAC I |
1 H 1
" 83 Hydro unit |
=~ 1
/”/ 1
r I.__.___.___.___._.
1
| - - - - - - - -
1
1
————_——,———ee— e —,
! 82 [

220-240 VAC Terminal block for

power source

| |
| '
i TB15 |
- -(:)—' i
1 Terminal block Indoor unit i

I

! for MAremote !

To next unit Ry TBS controller
(Indoor unit) <<------->

- Terminal block

for transmission |
line connection I_

1
I
L
o 17-30 VDC —_
253: |
g_s : H - - - - - - - -
LQ 0! - .
[ ! '
£8 L AB N
g ! “\@—l ME remote
c
g3 « controller |
qE)v: 17-30 VDC |__ _ _ '
2 1
= : - - - - - - - -
1 ———
.. AB | _!
S~ MA remote
. controller |
9-12VDC [

* MA remote controllers and ME remote controllers cannot be used together.
(Both the ME and MA remote controller can be connected to a system with a system controller.)
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2) PUHY-(E)M350 - (E)M450YNW-A1

—  POWer supply system (380-415 VAC)
— Control system (5-30 VDC)

et ST

Noise filter board Inverter board
TB1 © »{Noise filter »Rectifier » Inverter } »(_Compressor )
AC Power source
(380-415 V) [] Fuse
Power-supply Fuse Inverter
terminal block drive circuit

Power-supply
detection circuit

v
Surée érotector

5V power suppl Microcomputer!

Filter board
Noise filter
n Control board FAN board
Power-supply board
g I::I Fuse Inverter- D) [ Inverter Jk=b(Heat exchanger fan )
= . reset circuit 18V power supply —— Fuse
Solenoid valve DC-DC —
e < converter =
= Four-way valve Relay/LEV o ‘ N\ Inverter c
%) drive circuit power supp J drive circuit >
N s}
© 72C | DC-DC 30V power supplj o
CI>.> LEV — 1 converter 5V poter spp g
o Ll Circulating fan | > @]
I control circuit DCDC N
- =
o converter FAN board
© Regulator 12V power supph > Inverter b= (Heat exchanger fan )
g Fuse
S 9V power suppl
5V DC-DC
Inverter
8 poversupply [+ | converter drive gireuit
© S P—
m TB7 ! —b| Relai drive circuit j———
o Terminal block for dg?evz(teigrswl::'?fclxit 5V power supo
transmission line CN40
c 5
= for centralized control
8 (24-30V0C) 5 £ %
B3 iroula
< Indoor/outdoor @ Cireulating fan
0 transmission block
<@ (24-30 VD I J
= NET | e e e e e e e e e e e e Y
o tl;\?nsmislsiog line : Terminal block for |_ |
I: (Non-polar 2 wire) I power source !
'
AC Power source — J_ _ _ _ |
(o] 220-240 VAC :
'
! 1 .
L TB3 Hydro unit |
e i '
| l
| - - - - - - - - - —
1
1 ——
I B2 [ 1
AC Power source — _: ———
220-240 VAC
: Terminal block for | |
| power source '
! TB15 | |
R - {:)—' i
[ Terminal block Indoor unit '
) : 8 R 185 for MAremote !
To next unit - TS~ : controller
(Indoor unit) b - Terminal block '
o for transmission |
! line connection
1 : 17-30 VDC .
1
o | i - - - - - - - - - —
£
e e
531 1 A B ' 1
M \\@ ME remote |
S8
591 \ |
88| 17-30 VDC L controller
L2351 e
[s} \Z_/ 1
£ ! - - - - - - - - - —
< -
= AB l
Tl MA remote
9-12 VDG I_ controller
- - - - - - - - - —

* MA remote controllers and ME remote controllers cannot be used together.
(Both the ME and MA remote controller can be connected to a system with a system controller.)
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3) PUHY-(E)M500YNW-A1

—  POWer supply system (380-415 VAC)
— Control system (5-30 VDC)

e

Noise filter board Inverter board

TB1 © »{ Noise fter |} »Rectiier}—

AC Power source T

Qfﬁéﬂig&y I: :I Fuse I: ]Fuse 15V poversuply}->{ Converter | Converter
terminal block drive circuit
Y DC-DC
Surée érotector Power-supply converter
detection circuit

h
Filter board I::I Fuse 5V power supply

Noise filter I

Smoothing capacitor rter

Compressor )

—
| Inverter
drive circuit

Microcomputer|

Control board FAN board »
Power-supply board
I: :I Fuse Inverter- >— f——>{ Inverter J==p(Heat exchanger fan ) g
. reset circuit 18V porier supply —— Fuse =
. DC-DC =
Solenoid valve converter =
Four-way valve [© Relay/LEV o ‘ N\ Inverter = s,
drive circuit pover supp J drive circuit = )
N —
72C | DC-DC 30V porier supp 8 o]
LEV converter 5V poviersupply S M)
USB circuit 5 >
CirculatingE| > 3 8 E
Control circuit DCDC N »
- =
FAN board o
Regulator 12V power supph — {_Inverter Jet==p(Heat exchanger fan ) ®)
Fuse g
DC-DC Inverter 8
power supply converter drive circuit 0
Eom— ©
TB7 ' +—»{Relay v cicuit |¢——— a1]
Terminal block for power-supply 5V poreer suppl o
transmission line CN40 detection circuit o
for centralized control —_
(2430VD0) £ % 2
TB3 " " o
Indoor/outdoor @ Cireuating fan <
transmission block 0
(24-30 VD I J o
e MU S =
transmission line ! . —_—————— — —— - —
(Non-polar 2 wire) : Terminal block for |_ ' 8
| power source H -
AC Power source — | _ _ _ |
220-240 VAC 1 © : ©
I 1 .
L Tes Hydro unit |
- -7 '
r l
1
1 -——— ————————_— e
1
I - - - - - - - - - —
1
1 — — e — e —— e — o
i B2 [ !
AC Power source — j— — _ _ _@—:
220-240 VAC I . |
, Terminal block for
| power source '
! TB15 X |
f_:____ Terminal block Indoor unit '
. [ 185 for MAremote !
To next unit < H N : controller
(Indoor unit) ' - Terminal block '
: i for transmission !
! line connection [
1 : 17-30 VDC o
o |
£ - - - - - - - - - —
B
- I —_——
Sl
Y- ' B
8 -© ME remote
S . |
e & 17-30 VDG controller
R L '
£= -
IS
< 1 - - - - - - - - - —
=
1 -
“o A B
RN © MA remote
9-12 VDG L controller
- - - - - - - - - —

* MA remote controllers and ME remote controllers cannot be used together.
(Both the ME and MA remote controller can be connected to a system with a system controller.)
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4) CMH-WM250 - WM500V-A

— POWer supply system (220-240 VAC, 260-338VDC)
Control system (5-30 VDC)

Power-supply board Inverter board
Fuse | | |
— Noise »| Current AC Rectifier Smoothing |
TBO1 @ T " |Filter M-’ reactor | > diode | capacitor | > inverter f=>[ Pump |
AC Power source
(220_,240 VAC) I::I Fuse I::I Fuse I::I Fuse Inverter
Terminal block for drive circuit
power source
v -
Surge profector [ Microcomputer |«—————{5 V porer supply|
Regulator
DC-DC X511 i
converter /\I/
13V poier suppl H
Relay coil
diode 5V power suppl

| . 15vwersu‘
Solenoid valve b Microcomput Converter
Power- | . puter drive circuit
Relay/LEV (PS) |drive cirouit|

_____ supply

.| drive circuit L.~ | | detection
53\2/ :: circuit |7
! Microcomputer Relay drive circit N
(MAIN) LReey e oot}
5/ power suppl Regulator
1 12V power suppl Diode
TB3
Indoor/outdoor O Powi‘r’i;eﬁﬁptlon Regulator
transmission block | switching |
(24-30 VDC)
Control board
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[8-11 Control Circuit ]

8-11-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply
Circuit

1) PUHY-(E)M200 - (E)M450YNW-AL

Check the voltage at the indoor/outdoor |
transmission terminal block (TB3) of outdoor unit.

YES
W —_—

¥ NO

Check the voltage at TB3 after removing
transmission line from TB3.

YES
W ——

NO

Check whether the male connector is connected to the
female power supply connector (CN40)

Check whether the transmission line is disconnected,
check for contact failure, and repair the problem.

Check if the indoor/outdoor transmission line is
not short-circuited, and repair the problem.

Check the wiring between the control board and
power-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.

NO

YES [Fix the wiring and connector
disconnection. >

Is there a wiring’
erfor or a connector
disconnection?

YES Check for shorted transmission
W | line or power feed collsion for >

centralized control.
NO

— |Check the voltage across pins 3 and 4 of CNPW on the control board. |

YES
=P | Replace the control board. |—>
NO

|Check the voltage across pins 1.and 2 of CNPW on the control board. |

* YES Check the wiring between the control board and
W g |pOWer-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.
NO ¥

YES

|Check voltage of TB7 by removing transmission line from TB7. |

8 Troubleshooting Based on Observed Symptoms

"Any problems
with wiring or loose
gonnectors2

NO
| Check the voltage across pins 4-1 of CNPS on the control board. |

|Check the voltage across pins 1 and 2 of CNB0O on the control board. | -~ @ Rep\ace the power-supply board.

? —> |Rep|ace the control board. |—>

Check the wiring between the control board and
power-supply board, and also check connectors
CN600 and CNDC for proper connections.

Correct wiring problems, and
tighten loose connectors.

YES

Any problems with wiring or
VP 9 g | Correct wiring problems, and tighten loose connectors. |—>

loose connectors?

Check the wiring between the noise filter board and
power-supply board, and also check connectors
CN1 and CN100 for proper connections.

YES
| Correct wiring problems, and tighten loose connectors. |—>

Any problems with wiring or
loose connectors?

|Check fuse F4 on the noise filter board. |

Fuse F4 is blown. YES » |Disconnect CN1 on the noise filter board, >~
replace F4, and turn on the power supply.

NO
> YES
Fuse F4is —|Replace the noise filter.
blown.
NO
| Replace the power-supply board. |—>
\
A B

BS_08_E chapter 8 - 63



[8-11 Control Circuit ]

A B

'

Check for conductivity between TB12 and pin 1 of
CN1 and between TB14 and pin 3 of CN1.

v

NO
—— Replace the noise filter board. I—»

Is there conductivity between them?

Check the wiring between the noise filter board and
TB1 of power-supply board, and also check
connectors L2-N of TB1, TB12, and TB14. for proper
connections.

YES

Any problems with wiring or
o 9 === | Correct wiring problems, and tighten loose connectors.|—>

loose connectors?

Check the voltage across L2 and N of power supply
terminal block TB1.

YES
198-264 VAC —— | Replace the power-supply board.

NO

Check the power-supply wiring and the main
power supply, and correct any problems found.

il

/

Turn the power
supply back on.
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2) PUHY-(E)M500YNW-A1

Check the voltage at the indoor/outdoor |
transmission terminal block (TB3) of outdoor unit.

v YES
—_—

¥ NO

Check the voltage at TB3 after removing
transmission line from TB3.

-m+ YES
¥ NO

Check whether the male connector is connected to the
female power supply connector (CN40)

Check whether the transmission line is disconnected,
check for contact failure, and repair the problem.

Check if the indoor/outdoor transmission line is
not short-circuited, and repair the problem.

Check the wiring between the control board and
power-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.

NO

Is there a wiring
error or a connector
disconnection?

YES Check for shorted transmission
W | line or power feed collision for =

centralized control.
NO

— | Check the voltage across pins 3 and 4 of CNPW on the control board. |

YES
=P | Replace the control board. |—>
NO

|Check the voltage across pins 1 and 2 of CNPW on the control board. |

YES Check the wiring between the control board and
W e | pOWer-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.
NO ¥

YES

Fix the wiring and connector
disconnection. >

|Check voltage of TB7 by removing transmission line from TB7. |

Any problems
with wiring or loose
gonnectors2

NO
|Check the voltage across pins 4-1 of CNPS on the control board. |

|Check the voltage across pins 1 and 2 of CN600 on the control board. | B E— Replace the power SUPP‘Y board.
* —> |Rep|ace the control board. |—>

Check the wiring between the control board and
power-supply board, and also check connectors
CN600 and CNDC for proper connections.

Correct wiring problems, and
tighten loose connectors. -

8 Troubleshooting Based on Observed Symptoms

YES
s | Correct wiring problems, and tighten loose connectors. |—>

Any problems with wiring or
loose connectors?

Check the wiring between the noise filter board and
—| power-supply board, and also check connectors
CN1 and CN100 for proper connections.

YES

An bl ith wiri — N
s N toren D " | Correcct wiring problems, and tighten loose connectors. |—>

loose connectors?

|Check fuse F4 on the noise filter board. |

Fuse F4 is blown. YES > Disconnect CN1 on the noise filter board, >
replace F4, and turn on the power supply.

NO
> YES
Fuse F4is ™ [Replace the noise filter.
blown.
NO
| Replace the power-supply board. |—>
\
A B
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A B

'

Check for conductivity between TB12 and pin 1 of
CN1 and between TB14 and pin 3 of CN1.

! No
Is there conductivity between them? _ » | Check TB32 and TB34 on the noise filter for
loose screws.
YES

Any loose
screws?

YES

Replace the noise filter [————

Check the wiring between the noise filter board and
TB1 of power-supply board, and also check
connectors L2-N of TB1, TB12, and TB14. for proper N
connections. | Tighten loose screws.

Any problems with wiring or
loose connectors?

Check the voltage across L2 and N of power supply
terminal block TB1.

YES
198-264 VAC —— | Replace the power-supply board.

NO
Check the power-supply wiring and the main
power supply, and correct any problems found. v

Turn the power
supply back on.
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3) CMH-WM250 - WM500V-A

Check the voltage at the indoor/outdoor |
transmission terminal block (TB3) of outdoor unit.

v YES
—_—

¥ NO

Check the voltage at TB3 after removing
transmission line from TB3.

-m+ YES
¥ NO

Check whether the male connector is connected to the
female power supply connector (CN40)

Check whether the transmission line is disconnected,
check for contact failure, and repair the problem.

Check if the indoor/outdoor transmission line is
not short-circuited, and repair the problem.

Check the wiring between the control board and
power-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.

NO

Is there a wiring
error or a connector
disconnection?

YES Check for shorted transmission
W | line or power feed collision for =

centralized control.
NO

— | Check the voltage across pins 3 and 4 of CNPW on the control board. |

YES
=P | Replace the control board. |—>
NO

|Check the voltage across pins 1 and 2 of CNPW on the control board. |

YES Check the wiring between the control board and
W e | pOWer-supply board, and also check connectors CNPW,
CNPS, CN202, and CNINT for proper connections.
NO ¥

YES

Fix the wiring and connector
disconnection. >

|Check voltage of TB7 by removing transmission line from TB7. |

Any problems
with wiring or loose
gonnectors2

NO
|Check the voltage across pins 4-1 of CNPS on the control board. |

|Check the voltage across pins 1 and 2 of CN600 on the control board. | B E— Replace the power SUPP‘Y board.
* —> |Rep|ace the control board. |—>

Check the wiring between the control board and
power-supply board, and also check connectors
CN600 and CNDC for proper connections.

Correct wiring problems, and
tighten loose connectors. -

8 Troubleshooting Based on Observed Symptoms

YES
s | Correct wiring problems, and tighten loose connectors. |—>

Any problems with wiring or
loose connectors?

Check the wiring between the noise filter board and
—| power-supply board, and also check connectors
CN1 and CN100 for proper connections.

YES

An bl ith wiri — N
s N toren D " | Correcct wiring problems, and tighten loose connectors. |—>

loose connectors?

|Check fuse F4 on the noise filter board. |

Fuse F4 is blown. YES > Disconnect CN1 on the noise filter board, >
replace F4, and turn on the power supply.

NO
> YES
Fuse F4is ™ [Replace the noise filter.
blown.
NO
| Replace the power-supply board. |—>
\
A B
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A B

'

Check for conductivity between TB12 and pin 1 of
CN1 and between TB14 and pin 3 of CN1.

! No
Is there conductivity between them? _ » | Check TB32 and TB34 on the noise filter for
loose screws.
YES

Any loose
screws?

YES

Replace the noise filter [————

Check the wiring between the noise filter board and
TB1 of power-supply board, and also check
connectors L2-N of TB1, TB12, and TB14. for proper N
connections. | Tighten loose screws.

Any problems with wiring or
loose connectors?

Check the voltage across L2 and N of power supply
terminal block TB1.

YES
198-264 VAC —— | Replace the power-supply board.

NO
Check the power-supply wiring and the main
power supply, and correct any problems found. v

Turn the power
supply back on.
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[8-12 Measures for Refrigerant Leakage ]

8-12 Measures for Refrigerant Leakage

1. Leak spot: In the case of extension pipe, hydro unit, or optional unit (Cooling season)

1) Mount a pressure gauge on the service check joint (CJ2) on the low-pressure side.

2) Stop all the indoor units, and close the liquid service valve (BV2) inside the outdoor unit while the compressor is stopped.

3) Stop all the indoor units; turn on SW4 (912) on the outdoor unit control board while the compressor is being stopped.(Pump
down mode will start, and all the indoor units will run in cooling test run mode.)

4) In the pump down mode (SW4 (912) is ON), all the indoor units will automatically stop when the low pressure (63LS) reaches
0.383MPa [55psi] or less or 15 minutes have passed after the pump mode started. Stop all the indoor units and compressors
when the pressure indicated by the pressure gauge, which is on the check joint (CJ2) for low-pressure service, reaches
0.383MPa [55psi] or 20 minutes pass after the pump down operation is started.

5) Close the gas service valve (BV1) inside the outdoor unit.

6) Collect the refrigerant that remains in the extended pipe, hydro unit, or optional unit. Do not discharge refrigerant into the at-
mosphere when it is collected.

7) Repair the leak.

8) After repairing the leak, vacuum the extension pipe and the hydro unit or optional unit.

9) To adjust refrigerant amount, open the service valves (BV1 and BV2) inside the outdoor unit and turn off SW4 (912).

2. Leak spot: In the case of outdoor unit (Cooling season)
(1) Run all the indoor units in the cooling test run mode.

1) To run the indoor unit in test run mode, turn SW4 (769) from ON to OFF when SW3-1 on the outdoor control board is ON.
2) Change the setting of the remote controller for all the indoor units to the cooling mode.
3) Check that all the indoor units are performing a cooling operation.

(2) Check the values of Tc and TH6.
(To display the values on the LED screen, use the self-diagnosis switch (SW4 (when SW6-10 is
set to OFF)) on the outdoor unit control board.)

1) When Tc-TH6 is 10°C [18°F] or more: See the next item (3).

2) When Tc-TH6 is less than 10°C [18°F]: After the compressor stops, collect the refrigerant inside the system, repair the leak,
perform evacuation, and recharge new refrigerant. (Leak spot: 4. In the case of outdoor unit, handle in the same way as heat-
ing season.)

Tc self-diagnosis switch TH6 self-diagnosis switch

sSw4 SW4

SR ARG

7 8 9 10 7 8 9 10

ﬁﬁﬁﬁﬁggggg The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6

7 8 9 10

(3) Stop all the indoor units, and stop the compressor.

1) To stop all the indoor units and the compressors, turn SW4 (769) from ON to OFF when SW3-1 on the outdoor control board
is ON.
2) Check that all the indoor units are being stopped.

(4) Close the service valves (BV1 and BV2).

(5) To prevent the liquid seal, extract small amount of refrigerant from the check joint of the liquid
service valve (BV2), as the liquid seal may cause a malfunction of the unit.
In the cooling cycle, the section between check valve CV1 and LEV2 will form a closed circuit.
Before recovering the refrigerant or evacuating the system, leave the unitin a stopped state for
at least 30 minutes and then open LEV2 and switch SW4 (988) from OFF to ON so that LEV1 and
LEV2 are in an open state. If this work is not performed, recovering the refrigerant or evacuating
the system may not be possible. (After completion of work, set SW4 (988) from ON to OFF.)

(6) Collect the refrigerant that remains inside the outdoor unit.Do not discharge refrigerant into air
into the atmosphere when it is collected.

(7) Repair the leak.

BS_08_E chapter 8 - 69

8 Troubleshooting Based on Observed Symptoms




0
S
o
2
Q.
E
>
n
©
3]
>
S
o
(2]
o
O
c
o
°
o)
2]
@
o0
o)
c
=
o
o
<
0
@
o
>
o
S
-
©

[8-12 Measures for Refrigerant Leakage ]

(8) After repairing the leak, replace the dryer with the new one, and perform evacuation inside the
outdoor unit and optional unit.

(9) To adjust refrigerant amount, open the service valves (BV1 and BV2 when optional unit is in-
stalled) inside the outdoor unit.

Note |

When the power to the outdoor/indoor unit must be turned off to repair the leak after closing the service valves specified in
(4), turn the power off in approximately one hour after the outdoor/indoor units stop.

1) When 30 minutes have passed after (4) on the previous page, the indoor unit lev turns from fully closed to slightly open to
prevent the refrigerant seal.
LEV2 open when the outdoor unit remains stopped for 15 minutes to allow for the collection of refrigerant in the outdoor unit
heat exchanger and to enable the evacuation of the outdoor unit heat exchanger.
If the power is turned of in less than 5 minutes, LEV2 may close, trapping high-pressure refrigerant in the outdoor unit heat
exchanger and creating a highly dangerous situation.

2) Therefore, if the power source is turned off within 30 minutes, the lev remains fully closed and the refrigerant remains sealed.
When only the power for the indoor unit is turned off, the indoor unit LEV turns from faintly open to fully closed.

3. Leak spot: In the case of extension pipe, hydro unit, or optional unit (Heating season)
(1) Run all the indoor units in heating test run mode.

1) To run the indoor unit in test run mode, turn SW4 (769) from ON to OFF when SW3-1 on the outdoor control board is ON.
2) Change the setting of the remote controller for all the indoor units to the heating mode.
3) Check that all the indoor units are performing a heating operation.

(2) Stop all the indoor units, and stop the compressor.

1) To stop all the indoor units and the compressors, turn SW4 (769) from ON to OFF when SW3-1 on the outdoor control board
is ON.

2) Check that all the indoor units are stopped.

(3) Close the service valves (BV1 and BV2).

(4) Collect the refrigerant that remains inside extension pipe, hydro unit, and optional unit. Do not
discharge refrigerant into the atmosphere when it is collected.

(5) Repair the leak.

(6) After repairing the leak, perform evacuation of the extension pipe for the hydro unit and option-
al unit, and open the service valves (BV1 and BV2) to adjust refrigerant.

4. Leak spot: In the case of outdoor unit (Heating season)

1) Collect the refrigerant in the entire system (outdoor unit, extended pipe, and hydro unit).Do not discharge refrigerant into the
atmosphere when itis collected. In the cooling cycle, the section between check valve CV1 and LEV2 will form a closed
circuit. Before recovering the refrigerant or evacuating the system, leave the unit in a stopped state for at least 15
minutes and then open LEV2 and switch SW4 (988) from OFF to ON so that LEV1 and LEV2 are in an open state. If
this work is not performed, recovering the refrigerant or evacuating the system may not be possible. (After comple-
tion of work, set SW4 (988) from ON to OFF.)

2) Repair the leak.

3) After repairing the leak, perform evacuation of the entire system, and calculate the standard amount of refrigerant to be added
(for the outdoor unit, extension pipe, and hydro unit), and charge the refrigerant. For details, refer to the following page(s). [6-
3-3 Maximum refrigerant charge]

Note |

If the indoor or outdoor units need to be turned off for repairing leaks during Step 1) above, turn off the power approximately
1 hour after the units came to a stop.

If the power is turned off in less than 15 minutes, LEV2 may close, trapping high-pressure refrigerant in the outdoor unit heat
exchanger and creating a highly dangerous situation.
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8-13 Parts Replacement Instructions

8-13-1 Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant
Circuit Parts)

1. S-module

Take the following procedures to ensure sufficient maintenance space and good visibility.

(1) Remove the front panel from the unit by unscrewing the eight screws. (See Figure 1.) *Figure 1 shows the unit without the
front panel.

(2) Remove the drain pan cover by unscrewing the screw and cutting the cable tie. (See Figures 2 and 3.)
When re-placing the drain pan cover after the completion of maintenance work, make sure that the silicon tube is properly placed
on the defrost pipe, and then fix the drain pan cover in place with a cable tie. (Figures 2 and 3 show the cable ties to be cut.)

(3) Remove the drain pan by unscrewing the two screws. (See Figure 2.)
Be sure to remove the two rod holders holding the check joints to the drain pan. (See Figure 3.)

Rod holder ~ Defrost pipe

3 "
HEEEl
50000

TS

Figure 1 Cut the cable tie. Figure 2 Cut the cable tie. Figure 3

(4) Remove the top attachment connecting the main control box and the inverter control box by unscrewing the two screws.
(See Figure 4.)

(5) Remove the bottom attachment connecting the main control box and the inverter control box by unscrewing the two screws.
(See Figure 4.)

(6) Remove the cover from the main control box by unscrewing the three screws. (See Figure 5.)

(7) Cut the two cable ties holding the weak electrical wiring inside the main control box in place, and loosen the four cable
straps holding the weak and strong electrical wirings. (See Figure 6.)

(8) Cut the two cable ties holding the rubber bush at the bottom of the main control box. (See Figure 6.)

(9) Cut the three cable ties and loosen the two cable straps holding the weak electrical wiring outside the main control box.
(See Figure 7.)

Main control box Top attachment

L\ L]l /L 13

8 Troubleshooting Based on Observed Symptoms

Bottom attachment Inverter control box
Figure 4

1 |/ Cable strap
T
= Cable strap for

holding weak
electrical wiring

/ / cable tie (front)

Q)
\ Cable strap

cable tie
Figure 6 Figure 7

cable tie
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[8-13 Parts Replacement Instructions ]

(10) Loosen the three cable straps holding the motor wiring outside and at the bottom of the main control box, and remove the
wire from the two wire saddles. (See Figure 8.)

(11) Loosen the two cable straps holding the strong electrical wiring outside the main control box. (See Figure 9.)

(12) Cut the cable tie and loosen the two welding clamps holding the strong electrical wiring at the bottom of the main control
box. (See Figure 10.)

(13) Unscrew the two screws holding the main control box. (See Figure 11.)

Cable strap for
holding strong
electrical wiring
(back)

ef

Cable tie

/ .
Welding clamp Figure 10

Figure 11

(14) Make sure that no undue force is applied to the wires from which cable straps were removed in steps (7) through (12).
Position the bottom attachment that was removed in step (5) above on the fin guard as shown in Figure 13, and then hook
the main control box on the attachment as shown in Figure 12.
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Bottom attachment

Bottom attachment

NI

—!
Arrow view A = -@' =5 ﬂ

Arrow view A

S ‘
Figure 12 Figure 13

(15) Place the excess weak and strong electrical wirings in the space at the base legs as shown in Figure 14 to keep them
from being caught during maintenance work.

[

=Pl = — Base leg

Protective tape

Figure 14

This step completes the procedure for ensuring maintenance space.
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[8-13 Parts Replacement Instructions ]

2. L-module

(1) Remove the front panel from the unit by unscrewing the 14 screws. (See Figure 1.) *Figure 1 shows the unit without the
front panel.

(2) Remove the fin guard by unscrewing the 12 screws. (See Figure 1.)

(3) Remove the cable straps holding the weak and strong electrical wirings. (See Figure 2.)

(4) Remove the center pillar by unscrewing the five screws. (See Figure 1.)

(5) Remove the drain pan cover by unscrewing the screw and cutting the cable tie. (See Figures 2 and 3.)
When re-placing the drain pan cover, make sure that the silicon tube is properly placed on the defrost pipe, and then fix the
drain pan cover in place with a cable tie.

(6) Remove the drain pan by unscrewing the two screws. (See Figure 2.)
Be sure to remove the two rod holders holding the check joints to the drain pan. (Figures 2 and 3 show the cable ties to be cut.)

(7) Remove the two cable straps holding the weak electrical wiring and the two cable straps holding the strong electrical wiring
from the control box. (See Figure 4.)

(8) Place the excess weak and strong electrical wirings in the space at the base legs as shown in Figure 5 to keep them from

being caught during maintenance work. Drain pan

—@'

Cable strap for holding
strong electrical wiring

Cable strap for holding
weak electrical wiring

Cut the cable tie. Figure 2

Cable strap for holding weak electrical wiring (front)

8 Troubleshooting Based on Observed Symptoms

Figure 1
) Defrost pipe
Drain pan cover Rod holder

_
: ' 1. Cable strap for

/ /i holding strong

# electrical

\” wiring (back)

Silicon tube
Silicon tube (white) and cable tie
Defrost pipe

Figure 3

(2B o) f
e [, —
— Base leg

=

Protective tape

Figure 5

This step completes the procedure for ensuring maintenance space.

BS_08_E chapter 8- 73



[8-13 Parts Replacement Instructions ]

3. XL-module

Take the following procedures to ensure sufficient maintenance space and good visibility.

(1) Remove the front panel from the unit by unscrewing the 14 screws. (See Figure 1.)

(2) Remove the external temperature sensor wiring from the left drain pan by cutting the two cable ties.
Unhook the pipe cover from the left drain pan. (See Figure 3.)

(3) Remove the left drain pan by unscrewing the two screws. (See Figure 4.)

(4) Remove the right drain pan by unscrewing the two screws. (See Figure 5.)

(5) Remove the three cable straps from the center pillar. (See Figure 6.)

(6) Remove the right and left fin guards and the center pillar by unscrewing the 18 screws. (See Figure 7.)

Drain pan (left) Drain pan (right)

Front panel
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Unhook the pipe cover Unhook the left drain pan
from the drain pan. from the right drain pan.

Pipe cover

Figure 3 Figure 4

Unhook the right drain pan
from the center pillar.

5 \ '. = 'I . i =
Figure 5 Figure 6 Figure 7
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8-13-2 Notes on Wiring Installation

+If wiring was disconnected during maintenance, reconnect the wiring as follows.
+Isolate the strong and the weak electrical wiring to avoid noise interference.

(1) S-module

FRONT VIEW

CONTROL BOX | [ CONTROL BOX
(MAIN) (INVERTER)

Strap the excess wiring.
<FAN MOTOR WIRE
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.

<HIGH VOLTAGE WIRE>
<MAIN-INV CONNECTION
WIRING (HIGH VOLTAGE)>

Bundle excess wiring inside the
control box, and fix it in place with a
cable tie.

<SENSOR WIRE >

<MAIN-INV CONNECTION WIRING
(LOW VOLTAGE)>

<LEV WIRE>

Fix the wires in place with
cable straps.

<SENSOR WIRE>
<MAIN-INV CONNECTION
WIRING (LOW VOLTAGE)>
<LEV WIRE>

Fix the wires in place to leave no space between the rubber bushes and the wires.
Fix the wires in place to leave no space between the notches on the rubber
bushes and the wires.

8 Troubleshooting Based on Observed Symptoms

LEFT VIEW

CONTROL BOX
(MAIN)

Fix the wires in place with cable
straps.

<SENSOR WIRE (TH2, TH4,
TH5, TH7, TH15, 63LS, 63HS)>

Fix the wires in place with
cable straps.

<HIGH VOLTAGE WIRE
(21S4a, 21S4b, 63H)>

Fix excess wiring in place with
cable ties.

<SENSOR WIRE>

<LEV WIRE>

Fix the wires in place with
cable straps.

<FAN MOTOR WIRE
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.

<SENSOR WIRE>

<LEV WIRE>

Fix the wires in place with
cable straps.
<HIGH VOLTAGE>
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BOTTOM VIEW
CONTROL BOX —
(MAIN) Clamp the wires in place.
<HIGH VOLTAGE WIRE>

Thread the wires through the
edge saddle.

<MAIN-INV CONNECTION
WIRING (LOW VOLTAGE)>

Fix the wiring in
place with cable ties. ) . \ Thread the wires through the
<SENSOR WIRE> [ v f edge saddle.

<LEV WIRE> ; 8 . N ~— | <MAIN-INV CONNECTION
WIRING (HIGH VOLTAGE)>

Thread the wires through

Thread the wires through the ﬁ the edge saddle. N
edge saddle. AREEEE <FAN MOTOR WIRE
<FAN MOTOR WIRE ‘ (HIGH VOLTAGE)>
(HIGH VOLTAGE)>

Fix the wires in place with Bundle excess wiring and fix it in place

cable straps. with a cable tie. (Wrap the cable tie two

<FAN MOTOR WIRE turns.)

(HIGH VOLTAGE)> <HIGH VOLTAGE WIRE>

BOTTOM VIEW

CONTROL BOX
(INVERTER)

Thread the wire through the
rubber bush.

<MAIN-INV CONNECTION
WIRING (HIGH VOLTAGE)>
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Thread the wire through
the rubber bush.
<COMP WIRE (HIGH
VOLTAGE)>

Thread the wires through Thread the wire through the
the edge saddle. rubber bush.

<FAN MOTOR WIRE <MAIN-INV CONNECTION
(HIGH VOLTAGE)> WIRING (LOW VOLTAGE)>
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(2) L-module
FRONT VIEW
PILLAR C CONTROL BOX
e ‘ Fix the wires in place with
. L ; cable straps.
- — - ¢ ; . =T T SENSOR WIRE>
Fix the wires in place with .</ <
cable straps. T i 3 f 3 <LEV WIRE>

<HIGH VOLTAGE WIRE>

| Bundle excess wiring inside the
: 1 | { gieeen ' control box, and fix it in place with a
o _\- cable tie.
Al <SENSOR WIRE>
<LEV WIRE>

Fix the wires in place with cable
straps.

<HIGH VOLTAGE WIRE>
<FAN MOTOR WIRE (RIGHT)
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.
<HIGH VOLTAGE WIRE>

Clamp the wires in place.
<SENSOR WIRE>
<LEV WIRE>

Fix the wires in place to leave no space between the rubber bushes and the wires.
Fix the wires in place to leave no space between the notches on the rubber
bushes and the wires.

LEFT VIEW LEFT VIEW (TOP)
Fix the wires in place with
cable straps.

<FAN MOTOR WIRE
(HIGH VOLTAGE)>

Fix the wires in place with

cable straps.

<HIGH VOLTAGE WIRE>

Fix the wires in place with
cable straps.

8 Troubleshooting Based on Observed Symptoms

<SENSOR WIRE>
<LEV WIRE>
Fix the wires in place with
cable straps.
<SENSOR WIRE>
<LEV WIRE> Fix the wires in place with
cable straps.
<HIGH VOLTAGE WIRE>
Cable strap
<UNUSED>
LEFT VIEW (BOTTOM)
Fix the wires in place with
v cable straps.
< | <SENSOR WIRE>
<LEV WIRE>

Fix the wires in place with
cable straps.

<FAN MOTOR WIRE
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.
<HIGH VOLTAGE WIRE>

BOTTOM VIEW

Clamp the wires in place.
<COMP WIRE (HIGH VOLTAGE)>

Thread the wire through the rubber
bush.
<COMP WIRE (HIGH VOLTAGE)>
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[8-13 Parts Replacement Instructions ]

(3) XL-module

cable straps.
<HIGH VOLTAGE WIRE>

straps.
<HIGH VOLTAGE WIRE>

(HIGH VOLTAGE)>

Fix the wires in place with cable

<FAN MOTOR WIRE (RIGHT)

Fix the wires in place with
cable straps.
<HIGH VOLTAGE WIRE>

LEFT VIEW

FRONT VIEW
Fix the wires in place with
cable straps.
Fix the wires in place with :EIIEE\EIS\;&I)SEVZIRE>

Bundle excess wiring inside the
control box, and fix it in place with a
cable tie.

<SENSOR WIRE>

<LEV WIRE>

Clamp the wires in place.
<SENSOR WIRE>
<LEV WIRE>

Fix the wires in place to leave no space between the rubber bushes and the wires.
Fix the wires in place to leave no space between the notches on the rubber

bushes and the wires.

PILLAR C
CONTROL BOX

LEFT VIEW

CONTROL BOX

Fix the wires in place
with cable straps.
<HIGH VOLTAGE
WIRE (21S4a,
21S4c, SV1a, SV2>

Fix the wires in place
with cable straps.
<SENSOR WIRE
(TH4, 5,7, 15)>

Fix the wires in place
with cable straps.
<COMP WIRE
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.

<HIGH VOLTAGE (2184a,
21S4b, 21S4c, SV1a, SV2,
63H>

Fix the wires in place with
cable straps.
<63HS WIRE>

Fix the wires in place with
cable straps.
<HIGH VOLTAGE WIRE>

Fix the wires in place with
cable straps.

<FAN MOTOR WIRE
(HIGH VOLTAGE)>

Fix the wires in place with
cable straps.

<SENSOR WIRE>
<LEV WIRE>
BOTTOM VIEW
CONTROL BOX

Clamp the wires in place.
<COMP WIRE (HIGH VOLTAGE)>

Thread the wire through the rubber
bush.
<COMP WIRE (HIGH VOLTAGE)>
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8-13-3 Four-way Valve and Check Valve Replacement Procedure

1. S, L-module (four-way valve (21S4a))

Explained below is the procedure for replacing four-way valve (21S4a) (on the right when seen from the front of the unit).
Secure sufficient work space before starting maintenance work. (See 8-13-1 Ensuring Maintenance Space (Preparation for the
Maintenance of Refrigerant Circuit Parts).)
(1) Remove the top compressor cover by unscrewing the three screws. (See Figure 1.)
Remove the compressor cover by unhooking the hooks on the back.
(2) Remove the front compressor cover by unscrewing the four screws. (See Figure 2.)
(3) Cut the two cable ties holding TH4 and TH15, and remove the wiring from the rubber bush on the left compressor cover.
(See Figure 3.)
(4) Remove the left compressor cover by unscrewing the two screws. (See Figure 4.)

Compressor cover (top) Rubber bush / TH4

=—

Compressor cover (fro'nﬁt)' Compressor cover (left) TH1S

Figure 2 Figure 3

i ! — . = - |
[ 7 N e T

Figure 4

8 Troubleshooting Based on Observed Symptoms

(5) Remove the plastic cover and the coil holding solenoid valves 2, 9, and 10 (SV2, 9, and10). Remove the thermal insulation
shown in Figure 5. (See Figure 5.)

Solenoid valve coils 2, 9, and 10
(SV2, 9, and10) and coil cover

Cut the cable tie here.

Thermal insulation (180 mm x 70 mm x 10 mm thick)

*Included with the four-way valve replacement parts
Use the insulation material included with the four-way
valve.

Cut the cable tie here.

Figure 5

(6) Cut the cable tie on the rubber / ol I B
spacer to remove it. (See Figure 6.) ; i . \ c
| = .' A L E ompressor
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(7) Remove the plastic cover and the coil holding the four-way valve. (See Figure 7.)

Four-way valve coil A

.“IEigure 7 Four-way valve coil B

*Notes on replacing refrigerant circuit components (check valve, four-way valve, solenoid valve, and LEV)
- Be sure to perform non-oxidized brazing.
- Before heating the pipes, wrap the refrigerant circuit components with a wet towel to keep the temperature of the
components from rising above 120°C.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Wet felt sheets listed below (or its equivalent), and place them around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")

(8) Remove the solenoid valve and the LEV assembly at the front of the four-way valve at the brazed sections to ensure good
visibility of the four-way valve.
Either remove or protect the solenoid valve coil, TH and LEV wirings, pipe cover, and plastic components to keep them
from being damaged by the torch flame. (Remove the components by removing the braze from the six areas shown in
Figure 8.)

Solenoid valve/LEV assembly

Remove the braze from the six areas circled in the figure to remove
the pipes.

*Save the removed pipes for later use.
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Figure 8

Replacement procedure for four-way valve (21S4a)
(9A) Remove the pipe covers adjacent to four-way valve (21S4a). (See Figure 9.)

Remove the pipe cover adjacent to four-way valve coil A.
*Save the pipe cover for later use.

(10A) Remove the sheet metal screwed to the base below four-way valve (21S4a) by unscrewing the two screws.
(See Figure 10.)

Figure 10
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(11A) Remove the pipe below four-way valve (21S4a) and on the front by removing the braze at the four areas shown in
Figure 11.

After being removed, leave the pipes at
the bottom inside the unit.

(Once removed from the unit, it will be
difficult to re-place the pipes.)

Figure 11

(12A) Cut the pipe below four-way valve (21S4a) and in the middle with a pipe cutter as shown in the figure.
After cutting the pipe where indicated in the figure, remove the braze at the three areas shown in Figure 12.

Cut the pipe here.

The replacement parts for this part is
included with the replacement kit that
contains four-way valves (21S4a and
21S4b).

Replace the old cap with the one
Figure 12 included with the four-way valve.

8 Troubleshooting Based on Observed Symptoms

(13A) Remove the pipe below four-way valve (21S4a) and on the back by removing the braze at the two areas on the bottom
of the pipe shown in Figure 13. Then, remove the braze at the areas on the top of the pipe.

The replacement parts for this part is included
with the replacement kit that contains
four-way valve (21S4a).

Replace the old cap with the one included
with the four-way valve.
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(14A) Remove four-way valve (21S4a) by removing the braze from the area above four-way valve (21S4a) as shown in Figure

Figure 14

(15A) Mount a new four-way valve (21S4a). Figure 15 shows how to position a new four-way valve.

When seen from above, four-way valves (21S4a and 21S4b) are tilted by 15°.

Figure 15

(16A) To make it easier to connect four-way valve (21S4a), cut the pipe end below the raised hole (cut off the section covered
with brazing filler) on the pipe with a pipe cutter. Cut the pipe with an expanded end that is included with four-way valve
(21S4a) to the same length as the pipe that was removed from the on-site pipe. (See Figure 16.)

Pipe diameter: ¢19.05

(L Cut the pipe here. ID of the pipe with an extended end: ¢19.05
(g \
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Cut the pipe with an expanded end that is included

) with four-way valve (21S4a) so that the section of the
Severed pipe pipe excluding the extended end will be the same
\H length as the pipe that was removed from the on-site
pipe.

*The included pipe with an expanded end is 100 mm
long. Cut it to the appropriate length.

Figure 16

(17A) Mount four-way valve (21S4a) to the pipe below four-way valve (21S4a) and on the back. A total of four areas require
brazing, including the area indicated in (16A) and the areas indicated in Figure 17.

- —

Replace the old one with the one
included with four-way valve
(21S4a).

Set the pipe in the back so that the
pipe connected to the elbow is at
90° against the horizontal plane.

Figure 17 Front view
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(18A) Mount four-way valve (21S4a) to the pipe below four-way valve A and in the middle by brazing at the three areas. (See
Figure 18.)
y

Figure 18

(19A) Mount four-way valve (21S4a) to the pipe below four-way valve (21S4a) and on the front by brazing at the four areas.
(See Figure 19.)

\

Reinstall these pipes.

Re-place the rubber spacer.
Figure 19

8 Troubleshooting Based on Observed Symptoms

This step completes the replacement procedure for four-way valve (21S4a). Re-place the solenoid valve and LEV assembly
that were removed in step (8) and all the pipe covers that were removed during the maintenance work as they were.
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[8-13 Parts Replacement Instructions ]

2. S, L-module (four-way valve (21S4b))

Explained below is the procedure for replacing four-way valve (21S4b) (on the left when seen from the front of the unit).
Secure sufficient work space before starting maintenance work. (See 8-13-1 Ensuring Maintenance Space (Preparation for the
Maintenance of Refrigerant Circuit Parts).)

(20B) Follow the same procedures ((1) through (8), (9A), and (12A)) for replacing four-way valve (21S4a).

(21B) Remove the pipe below four-way valve (21S4b) and on the front by removing the braze at the two areas shown in
Figure 20.

After being removed, leave the pipes at the bottom
inside the unit.

(Once removed from the unit, it will be difficult to
re-place the pipes.)

Remove the rubber spacer.
Figure 20

(22B) Remove four-way valve (21S4b) by removing the braze from the area above four-way valve (21S4b) as shown in Figure
21.

A cap for sealing the refrigerant pipe
is included with four-way valve
(21S4b).

Replace the old cap with the one
included with the four-way valve.

Figure 21
(23B) To make it easier to connect four-way valve (21S4b), cut the pipe end below the raised hole (cut off the section covered

with brazing filler) on the pipe with a pipe cutter. Cut the pipe with an expanded end that is included with four-way valve
(2184b) to the same length as the pipe that was removed from the on-site pipe. (See Figure 22.)

"‘ ) Pipe diameter: ¢12.7
/ Cut the pipe here. ID of the pipe with an extended end: 12.7

\ Cut the pipe with an expanded end that is included
Severed pipe / with four-way valve (21S4b) so that the section of
\. — the pipe excluding the extended end will be the
same length as the pipe that was removed from the
: ‘ on-site pipe.

*The included pipe with an expanded end is 100
mm long. Cut it to the appropriate length.

Figure 22
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(24B) Mount four-way valve (21S4b) to the pipe below four-way valve (21S4b) and in the middle. A total of five areas require
brazing, including the area indicated in (23B) and the areas indicated in Figure 23.
Mount four-way valve (21S4b) horizontal to four-way valve (21S4a) as shown in (15A).

When installing four-way valve
(2184b), first braze the pipe
outside the unit and then install it
to the unit.

Reinstall these pipes.

Re-place the rubber spacer.

Figure 24

This step completes the replacement procedure for four-way valve (21S4b). Re-place the solenoid valve and LEV assembly
that were removed in step (8) and all the pipe covers that were removed during the maintenance work as they were.

8 Troubleshooting Based on Observed Symptoms
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3. Replacing check valve (CV1) (S and L modules)

Follow the procedures below to remove check valve (CV1) located in the back of the four-way valve.
(1) Follow the steps (1) through (9A) under item 1. S, L-module under 8-12-3 Four-way Valve and Check Valve Replacement
Procedure to Create Access to Check Valve (CV1).

~ Remove the pipe cover near check valve (CV1).
*Save the cover for later use.

Check valve (CV1)

8 Troubleshooting Based on Observed Symptoms

Check valve (CV1)

The above step completes the check valve (CV1) replacement procedure. Re-place the solenoid valve, LEV assemby, and
pipe cover that were removed during maintenance work as they were.
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4. XL-module (four-way valve (21S4a, 21S4b, and 21S4c))

Explained below is the procedure for replacing four-way valve (21S4a) (in the center when seen from the front of the unit),
four-way valve (21S4b) (on the right when seen from the front of the unit), and four-way valve (21S4c) (on the left when seen
from the front of the unit). (See Figure 1.)

Four-way valve coil B

Four-way valve coil A

Figure 1

(1) Remove the wiring and sheet metal. (Screwed down with four screws) (See Figure 2.)

g - B

Figure 2

(2) Remove the coil (four-way valves (21S4a, 21S4b, and 21S4c), and solenoid valve (SV2)), coil cover, and wiring. (See
Figure 3.)

8 Troubleshooting Based on Observed Symptoms

Figure 3

Solenoid valve (SV2) coil, and coil cover
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(3) Remove the pipe cover and thermal insulation adjacent to the four-way valves. (See Figure 4.)

Remove the pipe cover adjacent to four-way valves.
*Save the pipe cover for later use.

Figure 4

Cut the cable tie here.

*Notes on replacing refrigerant circuit components (check valve, four-way valve, solenoid valve, and LEV)
- Be sure to perform non-oxidized brazing.
- Before heating the pipes, wrap the refrigerant circuit components with a wet towel to keep the temperature of the
components from rising above 120°C.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Wet felt sheets listed below (or its equivalent), and place them around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")
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(4) Remove the braze from the pipe between four-way valves (21S4a and 21S4b). (See Figure 5.)

Figure 5
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Replacement procedure for four-way valve (21S4a)

(6A) Remove the braze from the three areas below four-way valve (21S4a) as shown in Figure 7.
— _ L B . g T -
' .‘” ¥ |

Figure 7
(7A) Mount a new four-way valve (21S4a).

Replacement procedure for four-way valve (21S4b)
(8B) Follow the same procedures as (5A) through (6A).

(9B) Mount a new four-way valve (21S4b). Figure 8 shows how to position a new four-way valve.

Four-way valve
coil C (21S4c)
When seen from above, four-way valve (21S4b) is tilted by 20°.
The coil of four-way valve (21S4b) is tilted 20 degrees to the
opposite direction compared to the other four-way valves.

Four-way valve

coil A (21S4a) Figure 8

Four-way valve coil B
(21S4b)

BS_08_E

chapter 8 - 89

8 Troubleshooting Based on Observed Symptoms




8 Troubleshooting Based on Observed Symptoms

[8-13 Parts Replacement Instructions ]

Replacement procedure for four-way valve (21S4c)
(10C) Install a flame-protection plate. (See Figure 9.)

Figure 9

Flame-protection plate
*Included with the replacement kit that contains four-way
valve (21S4c)

Remove the plate after replacing four-way valve (21S4c).

(11C) Remove the braze from the area above four-way valve (21S4c) as shown in Figure 10.

(13C) Mount a new four-way valve (21S4c).

d

When installing four-way valve
(2184c), first braze the pipe outside

Figure 12

90 - chapter 8

the unit and then install it to the unit.

A cap for sealing the refrigerant
pipe is included with the
replacement kit that contains
four-way valve (21S4c).

Replace the old cap with the one
included with the four-way valve.
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8-13-4 Compressor Replacement Procedure

Explained below are the procedures for replacing the compressor. Secure sufficient work space before starting replacement

work. (See 8-13-1 Ensuring maintenance space (Preparation for the Maintenance of Refrigerant Circuit Parts).)

(1) Remove the top compressor cover by unscrewing the three screws. (See Figure 1.)
Remove the compressor cover by unhooking the hooks on the back.

(2) Remove the front compressor cover by unscrewing the four screws. (See Figure 2.)

(3) Cut the two cable ties holding TH4 and TH15, and remove the wiring from the rubber bush on the left compressor cover.
(See Figure 3.)

(4) Remove the right and left compressor covers by unscrewing the four screws. (See Figure 4.)

(5) Remove the saddle and the rubber spacers on the compressor by unscrewing the screw. (See Figure 5.)

(6) Remove the cover of the compressor terminal block box, mounting support metal, and the mounting plate by unscrewing
the two screws. (See Figure 6.)

Compressor cover (top)

Rubber bush

Cable tie

==

Compressor cover (front) Compressor cover (left)

Figure 2 Figure 3

8 Troubleshooting Based on Observed Symptoms

Rubber spacers
(2 pieces)

|
/H Terminal block box

/ Mounting support metal

Mounting plate

Screws to be
removed

‘ i K= Screw to be
1 . = removed

Figure 5

Figure 6

(7) Remove thermal insulation 1 and thermal insulation 2. (See Figure 7.)
(8) Remove the inverter cooling duct by unscrewing the two screws. (See Figure 8. Applicable to the S-module only)

Injection pipe (Figure 10)

Discharge pipe (Figure 11)

—
—r—

\ Suction pipe

(Figure 9)

\ Thermal insulation 2
Thermal insulation 1

Figure 8

Figure 7

Compressor
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(9) Remove the pipe cover and the damper, and cut the suction pipe where indicated in Figure 9.
(10) Remove the pipe covers, and then remove the braze. (See Figure 10.)
* Do not force the injection pipe to deform.
(11) Remove the compressor discharge pipe by cutting the pipe where indicated in Figure 11 or by removing the braze.

Pipe cover
(ID: 43 mm; Length: 260 mm)

\ | Remove the two

pipe covers.

* Save the pipe
covers for later

L= use.

Damper and cable tie
(Length: 180 mm and 250 mm)

Remove the braze here.

Figure 9 Figure 10

Cut the compressor
discharge pipe here.

Figure 11

(12) Remove the four bolts holding the compressor down. (See Figure 12.)
The two bolts in the front are also holding down the metal sheets.

(13) Tilting the compressor will cause the refrigerant oil to leak. Seal the pipe where it was cut or removed at the brazed
section.

(14) Atfter replacing the compressor, braze the pipes that were removed as they were.
In case of brazing the suction pipe, protect the surrounding components such as the control box, ACC, compressor cover,
and damper with a fire protection panel (e.g., recommended felt soaked in water), attach the supplied pipe,and perform
brazing. (See Figure 13.)
*Perform brazing, referring to "Notes on replacing refrigerant circuit components (check valve, four-way valve, solenoid
valve, and LEV)" in 8-13-3.

(15) The recommended tightening torque for the compressor fixing bolts is 3.0 N-m. Fasten the bolts using a torque wrench or
other tool that can apply the specified torque.

(16) Re-place the compressor covers in the reverse order as they were removed.
*Hold the TH15 wiring in place with the bands to keep the wiring from coming in contact with insulation 2. (See Figures 3
and 7.)
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L

| ¢
Area to be brazed
L

Fire protection panel

I j’E/_ (Recommended felt soaked in water etc.)

| &
Control box
- N—{ Attach the supplied pipe.

i Compressor

Figure 13

| Compressor fixing
metal sheets and bolts

Figure 12
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[8-13 Parts Replacement Instructions ]

8-13-5 Removal Instructions for the Control Box

1. S module (INV box)

[Removing the left outside panel]
Unscrew the four screws indicated
with arrows in Figure 1 to remove the
left outside panel.

[Removing the left inside panel]
Unscrew the screw indicated with an
arrow in Figure 2-a (located to the left
of the terminal board) to remove the left
panel.

[Figure 1] [Figure 2] R1, R5
(behind plate)

[Removing the ground wire]

Remove the two ground wires (screwed on)
indicated by Arrow ® in Figure 3-a, and
unsaddle them from the saddle indicated by
Arrow ®.

[Removing the wiring]

Remove the following connectors and the
screw terminals.

(See Figures 3-b and 3-c.)

CNINV on the FAN INV board

CN-P, CN-N, FT-P1, FT-P2, SC-L1, SC-L2,
and SC-L3 on the INV35 board

Terminals on R1 and R5

CNINV /8

[Figure 3-a] [Figure 3-c]
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[Removing the terminal board and top
panel (Noise Filter board)]

Unscrew the four screws indicated with
arrows in Figure 4-a. Pull the right
panel and the top panel forward. Lift
the back end of the top panel and pull
the terminal board and the top panel
(Noise Filter board) together to remove
them. (See Figure 4-b.)

[Figure 4-b]

[Removing the duct]

Unscrew the screw indicated with arrows in Figure
5-a, and pull up the duct to remove it.

(Figure 5-b shows the unit after the duct was
removed.)

[Figure 5] [Figure 5-a] [Figure 5-b]
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[8-13 Parts Replacement Instructions ]

[Removing refrigerant cooling pipes]

Remove the braze from the two areas indicated by the arrows in Figure 6-a.
Before removing the pipes, collect the refrigerant.

Protect the surrounding components from the brazing torch flame as necessary.

[Figure 6] [Figure 6-a]

[Removing the remaining relevant components]
Unscrew the three screws indicated with arrows @) in Figure 7.
Pull the unscrewed part forward, and unhook the part indicated with Arrow ® to remove the part from the base of the unit.
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*Notes on replacing the control box (when replacing the refrigerant cooling pipes)
- Be sure to perform non-oxidized brazing.
- Before heating the pipes, wrap the refrigerant circuit components with a wet towel to keep the temperature of the
components from rising above 120°C.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Wet felt sheets listed below (or its equivalent), and place them around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")
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[8-13 Parts Replacement Instructions ]

2. L/XL module

[Removing the duct]

Unscrew the two screws indicated with arrows in Figure
1-a, and pull up the duct to remove it.

(Figure 1-b shows the unit after the duct was removed.)
*The same procedures apply to both the L and the XL
modules.

[Figure 1-a]

G

[Figure 1-b]
%)
5
Figure 1 =
[Figure 1] =
[Removing the refrigerant cooling pipes] ;
Remove the braze at the two areas indicated with arrows in Figure 2-a(L module), Figure 2-b (XL module). n
Before removing the pipes, collect the refrigerant. ko]
Refer to "Notes on replacing refrigerant circuit components." g
— 3 = X 1 3
n
o
o
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o
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O
%)
@
m
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°
o
<
[Figure 2-a] [Figure 2-b] 8
o
[Removing the remaining relevant components] To remove the rest of the components from the pillar, >
Unscrew the four screws indicated with arrows ® in Figure 3. unscrew the two screws indicated with Arrow © in o
The arrow indicated with dotted lines is located where indicated in Figure 3-a. Figure 4. =
Pull the unscrewed part forward, and unhook the part indicated with Arrow ® to *The same procedures apply to both the L and the [o9)
remove the part from the base of the unit. XL modules.

[Figure 3-a]

[Figure 3]

[Figure 4]

*Notes on replacing the control box (when replacing the refrigerant cooling pipes)
- Be sure to perform non-oxidized brazing.
- Before heating the pipes, wrap the refrigerant circuit components with a wet towel to keep the temperature of the
components from rising above 120°C.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Wet felt sheets listed below (or its equivalent), and place them around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")
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[8-13 Parts Replacement Instructions

]

8-13-6 Maintenance Procedure for the Drain Pan

1. S-module

[Drain pan removal procedure]

(1) Remove the front panel from the unit by unscrewing the eight screws. (See Figure 1.)

(2) Cut the cable tie, unscrew the screw, and pull out the drain pan cover toward the right. (See Figure 3.)

(3) Remove the two rod holders holding the check joints in place, using a wrench. (See Figure 4.)

(4) Remove the drain pan by unscrewing the two screws. (See Figure 5.)

(5) Clean the drain pan and the drain pan cover. (See Figure 6.)
Remove dust and dirt from the drain groove.

nmmw AJ_LID

T
[ [ [
nEN
L)

Tl:

o/

4 Front panel

L

o U
e
Drain pan

Drain pan cover

— s

Fig

ure 3

Move the drain pan down by the
amount that the drain pan and the
fin guard are overlapped.

Pull the drain pan forward

96 - chapter 8

and down.

Figure 5

Figure 2

Figure 6
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[8-13 Parts Replacement Instructions ]

[Drain pan mounting procedure]

*Reuse the drain pan mounting screws that were removed from the replaced drain pan. (M5 x 16 mm with a nylon washer)

(1) Screw down the drain pan with two screws. (See Figure 7.)

(2) Hold the check joints to the drain pan with two rod holders. (See Figure 8.)

(3) Make sure that the silicon tube is properly placed on the defrost pipe, and then place the drain pan cover.
Place the drain pan cover along the defrost pipe, and fit it to the drain pan. (See Figures 9 and 10.)

(4) Thread a cable tie through the rectangle hole on the screwed-down drain cover, and hold the silicon tube and the defrost
pipe together in place. (See Figure 11.)

(5) Screw down the front panel with eight screws. (See Figure 12.)

N Jl. Drain pan .}L |y

Rod holders

Make sure that the tab on the drain pan is
properly placed in the groove, and screw down
the drain pan with two screws (front and back).

Check joint

Figure 7 Figure 8

8 Troubleshooting Based on Observed Symptoms

) Align the drain pan
and the cover.

Make sure that the silicon tube is properly placed on
the defrost pipe, and then place the drain pan cover.

Z

Defrost pipe

Figure 9

Cable tie

SR ALID)

E /| Front panel

Figure 11
Figure 12
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[8-13 Parts Replacement Instructions ]

2. L-module

[Drain pan removal procedure]
(1) Remove the front panel from the unit by unscrewing the 14 screws. (See Figure 1.)
(2) Remove the fin guard and the center pillar by unscrewing the 11 screws shown in Figure 2.
Remove the cable straps from the center pillar. (See Figure 2.)
(3) Cut the cable tie, unscrew the screw, and pull the drain cover out to the right. (See Figure 3.)
(4) Remove the two rod holders holding the check joints in place, using a wrench. (See Figure 4.)
(5) Remove the drain pan by unscrewing the two screws. (See Figure 5.)
(6) Clean the drain pan and the drain pan cover. (See Figure 6.)
Remove dust and dirt from the drain groove.

| Fin guard (left) { " Fin guard (right) |
N\ = , ==

B 1= T .%M
%.

DA AL

| Drain pan

—— o
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Rod holders

\""

Pull the drain pan forward
and down.

Figure 5 Figure 6

98 - chapter 8 BS 08_E



[8-13 Parts Replacement Instructions ]

[Drain pan mounting procedure]

*Reuse the drain pan mounting screws from the replaced drain pan. (M5 x 16 mm with a nylon washer)

(1) Screw down the drain pan with two screws. (See Figure 7.)

(2) Hold the check joints to the drain pan with two rod holders. (See Figure 8.)

(3) Make sure that the silicon tube is properly placed on the defrost pipe, and then place the drain pan cover.
Place the drain pan cover along the defrost pipe, and fit it to the drain pan. (See Figures 9 and 10.)

(4) Thread a cable tie through the rectangle hole on the screwed-down drain cover, and hold the silicon tube and the defrost
pipe together in place. (See Figure 11.)

(5) Screw down the fin guards, center pillar, and front panel with 14 screws. (See Figure 12.)

]
Check joint

Make sure that the tab on the drain pan is properly
placed in the groove, and screw down the drain

pan with two screws (front and back).
Figure 7 Figure 8

8 Troubleshooting Based on Observed Symptoms

1| Align the drain pan
Make sure that the silicon tube is properly placed on the and the cover.

defrost pipe, and then place the drain pan cover.
2 D

Figure 9 Figure 10

E Fin guard (right)

v;ﬁl = = Ta =
=

Cable tie

Fin guard (left)

|
Center pillar

=
o

T Front panel

o - I S =3

Figure 11

Figure 12
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[8-13 Parts Replacement Instructions ]

3. XL-module

[Drain pan removal procedure]

(1) Remove the front panel from the unit by unscrewing the 14 screws. (See Figure 1.)

(2) Remove the external temperature sensor wiring from the left drain pan by cutting the two cable ties.
Unhook the pipe cover from the left drain pan. (See Figure 3.)

(3) Remove the left drain pan by unscrewing the two screws. (See Figure 4.)

(4) Remove the right drain pan by unscrewing the two screws. (See Figure 5.)

(5) Clean inside the right and left drain pans. (See Figure 6.)
Remove dust and dirt from the drain groove.

Drain pan (left) Drain pan (right)

Outside temperature sensor wiring
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Unhook the left drain pan
from the right drain pan.

Unhook the pipe cover
from the drain pan.

Pipe cover

Figure 3 Figure 4

from the center pillar. /

Unhook the right drain pan

Figure 5 Figure 6
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[8-13 Parts Replacement Instructions ]

[Drain pan mounting procedure]

*Reuse the drain pan mounting screws that were removed from the replaced drain pan. (M5 x 16 mm with a nylon washer)
(1) Screw down the right drain pan with two screws. (See Figure 7.)

(2) Screw down the left drain pan with two screws. (See Figure 8.)

(3) Hook the pipe cover on the left drain pan. (See Figure 9.)

(4) Hold the external temperature sensor wiring to the left drain pan with two cable ties. (See Figure 10.)

(5) Screw down the front panel. (See Figure 11.)

Two screws

Insert the tab on the drain pan into _
the notch on the center pillar, and Hook the left drain pan on the
screw down the drain pan. protruded part on the right drain pan.

Figure 7 Figure 8

I Drain pan (left)
g Cable tie J

Hook the pipe cover
on the drain pan.

% AT _::;ff/

8 Troubleshooting Based on Observed Symptoms

Outside temperature sensor wiring

Pipe cover

Figure 9 Figure 10

Figure 11
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[8-13 Parts Replacement Instructions ]

8-13-7 Maintenance Procedures for the Heat Exchanger

1. S-module

/ Rear heat exchanger

Front of the unit @ Front heat exchanger

Figure 1

(1) Remove the front panel from the unit by unscrewing the 8 screws. (See Figure 2.)

(2) Remove the fin guard by unscrewing the 6 screws. (See Figure 2.)

(3) Remove the drain cover by unscrewing the screw and cutting the cable tie. (See Figures 3 and 4.)
When re-placing the drain pan cover, make sure that the silicon tube is properly placed on the defrost pipe, and then fix the
drain pan cover in place with a cable tie.

(4) Remove the drain pan by unscrewing the 2 screws. (See Figure 3.)
Be sure to remove the two rod holders holding the check joints to the drain pan. (See Figure 4.)

Fin guard

. . Rod holder
Drain pan cover Drain pan  Drain pan cover Defrost pipe
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Silicon tube

Figure 2 _ Figure 3 Figure 4

(5) Remove the top attachment that connects the main control box to the inverter control box by unscrewing the 2 screws.
(See Figure 5.)

(6) Remove the cover from the inverter control box by unscrewing the 3 screws. (See Figure 5.)

(7) Remove the cable straps holding motor wiring. (See Figure 6.)

Main control box Top attachment

Cable strap

Inverter control box
Figure 6

Figure 5
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[8-13 Parts Replacement Instructions ]

(8) Remove the fan guard by unscrewing the 6 screws. (See Figure 7.)

(9) Insert a spacer between the main control box and the heat exchanger.

(10) Remove the motor ASSY by unscrewing the 4 screws, using caution not to damage the motor wiring or the fan.
(See Figure 8.)

. Motor ASSY

Fan guard

i
2
=

Figure 8

: . ) . Main control box
. : . I I £l : .

Figure 7

(11) Remove the front pillar by unscrewing the 7 screws. (See Figure 9.)
(12) Disconnect the TH7 sensor holder from the front pillar. (See Figure 9 Rear.)
(13) Remove the TH7 wiring from the front heat exchanger by cutting the cable tie. (See Figure 10.)

Front pillar Connector
, _ _ Front pillar
: . I %
y \\\

]I{\‘\ _— TH7

8 Troubleshooting Based on Observed Symptoms

Remove the TH7 wiring
from the front heat
exchanger.

-

Front heat exchanger

Spacer * Spacer *

Cable tie

Figure 10

Figure 9

*Use the supplied spacers.
Use the spacers 60 (D) X 250 (W) X 60 (H) when replacing the heat exchangers for the maintenance of the accumulator and the pipes.
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[8-13 Parts Replacement Instructions ]

(14) To remove the front heat exchanger, first remove the front, left, and right frames by unscrewing the 10 screws. (See Figure
11.)
To remove the rear heat exchanger, remove the rear frame in addition to the front, left, and the right frames by unscrewing
the 12 screws. (See Figure 11.)

(15) Unscrew the two screws each on the right and left panels. (See Figure 12 Right and Left.)

(16) Remove the left front pillar by unscrewing the 9 screws on a standard model or 10 screws on a high-efficiency model.
(See Figure 12 Front and Left.)

(17) Remove the right front pillar by unscrewing the 5 screws. (See Figure 12 Front and Right.)

Rear frame

Left frame

Right frame

i\ .
.\ Front frame

Figure 11

Connection of the pillar to the rear heat

exchanger (4 screws on a standard model

or 5 screws on a high-efficiency model)

Right front pillar

Left front pillar

1

0
S
o
2
o
£
>
n
]
3]
>
S
o
)
]
O
c
o
]
o)
2]
@
m
o)
c
=
o
o
<
0
@
o
>
o
S
—
©

Right panel

1] u

Left panel

I

Figure 12 Left Figure 12 Front Figure 12 Right

*Use the supplied spacers. Use the spacers 60 (D) X 250 (W) X 60 (H) when replacing the heat exchangers for the maintenance of the
accumulator and the pipes.
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[8-13 Parts Replacement Instructions ]

(18) Before removing the front heat exchanger, protect the surrounding electrical components and the pipe cover with a
recommended cloth soaked in water, and then remove the braze from six areas. (See Figure 13.)
To remove the rear heat exchanger, remove the braze from four areas. (See Figure 14.)

Remove the braze from the
areas encircled in the figure.

Remove the braze from the
areas encircled in the figure.

Removing the front heat exchanger
(Figure 13)

Removing the rear heat exchanger
(Figure 14)

(19) To remove the front heat exchanger, loosen the screws on the right side of the right rear pillar. (4 screws on a standard
model or 3 screws on a high-efficiency model) (See Figure 15.)
To remove the rear heat exchanger, loosen the screws on the back of the right rear pillar. (3 screws on a standard model
or 2 screws on a high-efficiency model) (See Figure 16.)
Remove the screw holding the pillar to the rear heat exchanger support. (See Figure 16.)

8 Troubleshooting Based on Observed Symptoms

Connection of the pillar to the
front heat exchanger (4 screws on
a standard model or 3 screws on
a high-efficiency model)

Connection of the pillar to the rear

heat exchanger (3 screws on a
standard model or 2 screws on a
high-efficiency model)

Loosen the screws.

Unscrew the screws.

=

Removing the front heat exchanger
(Figure 15)

BS_08_E

Removing the rear heat exchanger
(Figure 16)
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[8-13 Parts Replacement Instructions ]

(20) Remove the heat exchanger by diagonally lifting it up, using caution not to damage the fins or the pipes.

Removing the front heat exchanger Removing the rear heat exchanger
(Figure 17) (Figure 18)

(21) Re-place the front and the rear heat exchangers in the reverse order as they were removed.
Re-place the components that were removed as they were.

Notes for replacing refrigerant circuit components (heat exchanger)
- Be sure to perform non-oxidized brazing.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Place the wet felt sheets listed below (or their equivalents) around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")

%)
S
o
2
o
£
>\
n
e
o
>
S
0]
)
o
@]
c
o
e
9]
)
c
m
o
c
=
o
o
<
0
Q
!
=
o
S
—
o

106 - chapter 8 BS 08_E



[8-13 Parts Replacement Instructions ]

2. L-module

Rear heat exchanger

Front of the unit \ Front heat exchanger
Figure 1

(1) Remove the two front panels from the unit by unscrewing the 14 screws. (See Figure 2.)

(2) Remove the fin guard by unscrewing the 12 screws. (See Figure 2.)

(3) Remove the cable straps holding the weak and strong electrical wirings. (See Figure 3.)

(4) Remove the center pillar by unscrewing the 5 screws. (See Figure 2.)

(5) Remove the drain cover by unscrewing the screw and cutting the cable tie. (See Figures 3 and 4.)
When re-placing the drain pan cover, make sure that the silicon tube is properly placed on the defrost pipe, and then fix the
drain pan cover in place with a cable tie.

(6) Remove the drain pan by unscrewing the 2 screws. (See Figure 3.)
Be sure to remove the two rod holders holding the check joints to the drain pan. (See Figure 4.)

Fin guard Center pillar Cable strap for

Drain pan cover holding strong Drain pan cover

. - Rod holder
electrical wiring

Defrost pipe

Drain pan
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Figure 3 Cable strap for Fi Silicon tube
) gure 4
Fi > holding weak

Igure electrical wiring
(7) Remove the cover from the control box by unscrewing the 5 screws. (See Figure 5.)
(8) Remove the cable straps holding motor wiring. (See Figure 6.)

Control box cover

Cable strap

Figure 5 Figure 6
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[8-13 Parts Replacement Instructions ]

(9) Remove the fan guard by unscrewing the 12 screws. (See Figure 7.)
(10) Insert a spacer between the control box and the heat exchanger.
(11) Remove the motor ASSY by unscrewing the 8 screws, using caution not to damage the motor wiring or the fan.

(See Figure 8.) Fan guard

Front heat exchanger

Spacer *

Control box

Figure 7

Motor ASSY

Figure 8

(12) Remove the front pillar by unscrewing the 7 screws. (See Figure 9.)
(13) Disconnect the TH7 sensor holder from the front pillar. (See Figure 9 Rear.)
(14) Remove the TH7 wiring from the heat exchanger by cutting the cable tie. (See Figure 10.)

Front heat

Front pillar exchanger

Connector

] / % Front pillar
JR THT
LS

Rear

Spacer *

Figure 9

*Use the supplied spacers.

.| Remove the TH7 wiring from
the front heat exchanger.

Cable tie

Spacer *

Figure 10

Use the spacers 60 (D) x 250 (W) x 60 (H) when replacing the heat exchangers for the maintenance of the accumulator and the

pipes.
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[8-13 Parts Replacement Instructions ]

(15) To remove the front heat exchanger, first remove the front, left, right, and center frames by unscrewing the 14 screws.

(See Figure 11.)

To remove the rear heat exchanger, remove the rear frame in addition to the front, left, right, and center frames by

unscrewing the 16 screws. (See Figure 11.)

(16) Unscrew the two screws each on the right and left panels. (See Figure 12 Right and Left.)
(17) Remove the left front pillar by unscrewing the 9 screws on a standard model or 10 screws on a high-efficiency model.

(See Figure 12 Front and Left.)

(18) Remove the right front pillar by unscrewing the 5 screws. (See Figure 12 Front and Right)

Rear frame

Left frame
"~ Right frame

Center fran% Front frame

Figure 11
Connection of the pillar to the rear heat
/ exchanger (4 screws on a standard model
or 5 screws on a high-efficiency model) . .
Right front pillar
Left front pillar

o =

i © ‘ Left panel
!

Figure 12 Left Figure 12 Front

I c:.jc Spacer
| e—
r . =t == =
=1 = i

Figure 12 Right

Right panel

*Use the supplied spacers. Use the spacers 60 (D) X 250 (W) X 60 (H) when replacing the heat exchangers for the maintenance of the

accumulator and the pipes.

BS_08_E
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[8-13 Parts Replacement Instructions ]

(19) Before removing the front heat exchanger, protect the surrounding electrical components and the pipe cover with a
recommended felt soaked in water, and then remove the braze from six areas. (See Figure 13.)
To remove the rear heat exchanger, remove the braze from four areas. (See Figure 14.)

areas encircled in the figure.

~] Remove the braze from the f S
D
D

/

Remove the braze from the
areas encircled in the figure.

Removing the front heat exchanger Removing the rear heat exchanger
(Figure 13) (Figure 14)

(20) To remove the front heat exchanger, loosen the screws on the right side of the right rear pillar. (4 screws on a standard
model or 3 screws on a high-efficiency model) (See Figure 15.)
To remove the rear heat exchanger, loosen the screws on the back of the right rear pillar. (4 screws on a standard model
or 3 screws on a high-efficiency model) (See Figure 16.)
Remove the screw holding the pillar to the rear heat exchanger support.

Connection of the pillar to the rear
heat exchanger (4 screws on a

standard model or 3 screws on a
high-efficiency model)

Connection of the pillar to the
front heat exchanger (4 screws on
a standard model or 3 screws on
a high-efficiency model)

Lings
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Loosen the screws.

Loosen the screws.

Unscrew the screws.

] ==

Removing the front heat exchanger Removing the rear heat exchanger
(Figure 15) (Figure 16)
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[8-13 Parts Replacement Instructions ]

(21) Remove the heat exchanger by diagonally lifting it up, using caution not to damage the fins or the pipes.

Rear heat exchanger

Removing the front heat exchanger Removing the rear heat exchanger
(Figure 17) (Figure 18)

(22) After removing the heat exchangers, dispose of the front and the rear heat exchanger supports. (See Figures 19 and 20.)
The front and the rear heat exchanger supports do not need to be installed. (The front and the rear heat exchanger
supports are for suppressing vibration during transportation.)

/ Front heat exchanger

Center pillar

8 Troubleshooting Based on Observed Symptoms

Figure 19 Rear heat exchanger support

Front heat exchanger support Figure 20

Unscrew the screws.
Unscrew the screws.

(23) Re-place the front and the rear heat exchangers in the reverse order as they were removed.
Re-place the components that were removed as they were.
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[8-13 Parts Replacement Instructions ]

3. XL-module

Left rear heat exchanger Right rear heat exchanger

Eront of the unit @ Front heat exchanger

Figure 1

(1) Remove the two front panels from the unit by unscrewing the 14 screws. (See Figure 2.)

(2) Remove the fin guard by unscrewing the 12 screws. (See Figure 2.)

(3) Remove pipe cover. (See Figure 3.)

(4) Remove the left drain pan by unscrewing the two screws and cutting the two cable ties. (See Figure 3.)
(5) Remove the right drain pan by unscrewing the 2 screws. (See Figure 3.)

(6) Remove the 3 cable straps from the center pillar. (See Figure 4.)

Fin guard Center pillar Drain pan (left) Drain pan (right)

Cable strap for holding
strong electrical wiring

Cable strap for holding
weak electrical wiring

Compressor
cable strap

Front panel Pipe cover

Figure 2 Figure 3 Figure 4
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(7) Remove the 3 cable straps holding motor wiring from the control box. (See Figure 5.)

(8) Remove the fan guard by unscrewing the 12 screws. (See Figure 6.)

(9) Remove the wire from the center frame. (See Figure 7.)

(10) Remove the motor ASSY by unscrewing the 8 screws, using caution not to damage the motor wiring or the fan. (See
Figure 7.)

Fan guard Center frame Motor ASSY

Motor cable strap

Y A s <)/ Fan

Motor cable strap

Motor ASSY

Figure 5 Figure 6
9 9 Figure 7
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[8-13 Parts Replacement Instructions ]

(11) Before removing the front heat exchanger, protect the surrounding electrical components and the pipe cover with a
recommended felt soaked in water, and then remove the braze from four areas. (See Figure 8.)
To remove the right and left rear heat exchangers, remove the braze from four areas. (See Figures 9 and 10.)

Remove the braze from the Remove the braze from the Remove the braze from the
i |areas encircled in the figure. areas encircled in the figure. areas encircled in the figure.

Removing the front heat exchanger Removing the left rear heat Removing the right rear heat

(Figure 8) exchanger (Figure 9) exchanger (Figure 10)

(12) Remove the front pillar by unscrewing the 7 screws. (See Figure 11.)
(13) Disconnect the TH7 sensor holder from the front pillar. (See Figure 11 Rear.)

Front plllar Front heat exchanger Connector

y W e

0
(S
o
2
<3
£
>,
n
o
o
>
S
)
o
o
(@]
c
o
o
D
0
©
a1]
)
c
=
o
o
<
0
Q
s
S
o
S
l_
@

Figure 11

(14) To remove the front heat exchanger, first remove the front, left, right, and center frames by unscrewing the 16 screws.
(See Figure 12.)
To remove the right and left rear heat exchangers, remove the top and the rear frames in addition to the front, left, right,
and center frames by unscrewing the 21 screws. (See Figure 12.)

(15) Remove the center front pillar by unscrewing the 4 screws. (See Figure 13.)

Top frame /
Rear frame I
Left frame Center frame Right frame i

Center front pillar

o
2 r,l|'| 1y

Front frame

Figure 12

Figure 13
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[8-13 Parts Replacement Instructions ]

(16) To remove the front heat exchanger, unscrew the screws on the front of the right front pillar. (4 screws on a standard
model or 3 screws on a high-efficiency model) (See Figure 14.)
To remove the left rear heat exchanger, unscrew the screws on the left side of the left front pillar and the screws on the
front of the center pillar (7 screws on a standard model or 8 screws on a high-efficiency model. (See Figures 15 and 16.)
To remove the right rear heat exchanger, unscrew the screws on the right side of the right front pillar and the screws on
the front of the center pillar (7 screws on a standard model or 6 screws on a high-efficiency model. (See Figures 16 and
17.)

Connection of the pillar to the front heat exchanger
(4 screws on a standard model or 3 screws on a
high-efficiency model)

Front heat exchanger

Unscrew the screws.

¥ : - o) \
Left front pillar : L=

Right front pillar

Removing the front heat exchanger
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(Figure 14)
Connection of the pillar to ] ) ]
the left rear heat exchanger  Left rear Right rear Connection of the pillar to the right
(4 screws on a standard heat Center pillar heat rear heat exchanger (4 screws on
model or 5 screws on a exchanger (3 screws) exchanger a standard model or 3 screws on a
high-efficiency model) high-efficiency model)
= B/ [ iy
°le
@
Unscrew \
|| the Unscrew the screws.
Unscrew 1| screws.
the screws. il
B H
T -
Removing the left rear heat Removing the right and left rear heat Removing the right rear heat
exchanger (Figure 15) exchangers (Figure 16) exchanger (Figure 17)
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[8-13 Parts Replacement Instructions ]

(17) Remove the heat exchanger by diagonally lifting it up, using caution not to damage the fins or the pipes.

Right rear heat exchanger

Left rear heat exchanger

Removing the front heat exchanger Removing the rear heat exchanger
(Figure 18) (Figure 19)

(18) Re-place the front and the rear heat exchangers in the reverse order as they were removed.
Re-place the components, except the rear heat exchanger support, that were removed as they were.

BS_08_E
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[8-13 Parts Replacement Instructions ]

8-13-8

Accumulator Replacement Procedure

1. S, L-module

(1) Remove the front heat exchanger. Refer to 8-13-7 Maintenance Procedures for the Heat Exchanger for details.

(2) Remove the top, front, and right compressor covers. Refer to 8-13-4 Compressor Replacement Procedure for details.

(3) Remove the duct from the control box. Refer to the control box replacement procedure for details.

(4) Remove the right and inside (right) compressor panels by unscrewing the four screws. (Applicable only to the S-module.
See Figures 1 and 2.)

=0

Figure 1

_— Right panel

Fi

'E'E

gure 2

_— Inside panel (right)

(5) Unscrew the four screws from the right accumulator fixing plate. (See Figures 3 and 5.)
(6) Unscrew the four screws from the rear accumulator fixing plate. (See Figures 3 and 4.)
(7) Remove the accumulator by unscrewing the four screws at the base legs. (See Figure 6.)

Accumulator

Heat exchanger (rear)

Compressor cover

Fixing plate

/ (rear)

(right)

116 - chapter 8

Control box duct

Heat exchanger (front)

Figure 3

Accumulator

¥

Figure 6

Flgure 4
Accumulator

Figure 5
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[8-13 Parts Replacement Instructions ]

(8) Remove the braze at the four areas on the accumulator inlet and outlet pipes shown in Figure 7.

Inlet pipe
Suction pipe (Outlet pipe)

) A 4
&
- S-module suction pipe L-module suction pipe

Figure 7

(9) Re-place the accumulator in the reverse order as it was removed.
Re-place the components that were removed as they were.

*Notes on replacing refrigerant circuit components (accumulator)
- Be sure to perform non-oxidized brazing.
- Before heating the pipes, wrap the refrigerant circuit components with a wet towel to keep the temperature of the
components from rising above 120°C.
- After brazing is done, check that the brazing is done properly and check for leaks before vacuum-drying the pipes.
- Direct the brazing torch flame away from the wiring and sheet metals inside the unit not to damage them.
- Wet felt sheets listed below (or its equivalent), and place them around the areas to be brazed to protect the heat
exchanger, pipes, and pipe covers from being damaged from the brazing torch flame.
Recommended felt sheets: Spatter felt 50CF-11 (5t x 1 m x 1 m) by TRUSCO Nakayama
Felt sheets that meet the JIS standard (JIS A 1323 type A "Flame retardant testing method for spark droplets of
welding and gas cutting on fabric sheets in construction works")

8 Troubleshooting Based on Observed Symptoms
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[8-13 Parts Replacement Instructions ]

2. XL-module

(1) Remove the front heat exchanger. Refer to 8-13-7 Maintenance Procedures for the Heat Exchanger for details.

(2) Remove the top, front, and right compressor covers. Refer to 8-13-4 Compressor Replacement Procedure for details.

(3) Remove the fixing plate 1 above four-way valve (21S4b), saddle, and rubber spacer by unscrewing the three screws shown
in Figure 8.
Either remove or protect the wiring, pipe cover, and plastic components to keep them from being damaged by the torch
flame.

/ Fixing plate 1
0

Four-way valve

(21S4a)

Four-way valve e

(2154b) Figure 8

(4) Remove the sheet metal, cable ties, and rubber spacers from the accumulator mounting plate by unscrewing the screw.
(See Figure 9.)
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Figure 9

(5) Remove the braze at the two areas on the accumulator outlet (suction) pipe. (See Figure 10.)
(6) Remove the braze at the two areas on the accumulator inlet pipe. (See Figure 11.)

Figure 10 Figure 11
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[8-13 Parts Replacement Instructions ]

(7) For the four-pipe piping on the back of the accumulator, follow the procedures below.
Remove the braze at the four areas on the four pipes on the back of the accumulator. (See Figure 12.)
Remove the braze at the six areas that are located on the right side of the four pipes on the back of the accumulator. (See
Figure 13.)

Figure 13

(8) For the five-pipe piping on the back of the accumulator, follow the procedures below.
Remove the braze at the five areas on the five pipes on the back of the accumulator. (See Figure 14.)
Remove the braze at the seven areas that are located on the right side of the five pipes on the back of the accumulator.
(See Figure 15.)

8 Troubleshooting Based on Observed Symptoms

Figure 15

(9) Re-place the accumulator in the reverse order as it was removed.
Re-place the components that were removed as they were.
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[8-14 Hydro Unit Maintenance Instructions ]

8-14 Hydro Unit Maintenance Instructions

8-14-1 Plate Heat Exchanger Replacement Procedure

Operation procedures lllustrations

1) Remove all refrigerant from the pipes.

2) Remove the front panel (8 screws) and the | (2)
rear panel (7 screws).

3) Disconnect all wires connecting the control
box to the unit (including the wires added on
site).

4) Pull the control box (5 screws) out in the di-
rection of the arrow.

5) Remove the plate heat exchanger set
screws (2 in the front and 2 in the back).

Service panel (back)

Service panel (front)
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[8-14 Hydro Unit Maintenance Instructions ]

Operation procedures

Illustrations

6) Remove the braze from the two areas indi-
cated with arrows, and remove the two vic-
taulic joints from the water pipe.

7) Pull the plate heat exchanger forward and
out.

8) Replace the heat exchanger.

(6)

()

Victaulic joint

BS_08_E
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-2 Strainer Replacement Procedure

Operation procedures

lllustrations

1)
2)
3)
4)
5)

6)

Remove all refrigerant from the pipes.
Remove the front panel (8 screws).
Remove the saddle by unscrewing the
screws.

Remove the braze from the areas circled in
the figure.

Pull the pipe out in the direction of the ar-
row.

Remove the strainer from the pipe, and re-
place it.

122 -

chapter 8
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-3 Pressure Sensor (Refrigerant) Replacement Procedure

Operation procedures

lllustrations

1) Remove all refrigerant from the pipes.

2) Remove the front panel (8 screws) and the
rear panel (7 screws).

3) Disconnect all wires connecting the control
box and the pressure sensor.

4) Remove the braze from the areas circled in
the figure.

5) Replace the pressure sensor, and connect
it to the control box connector.

)

Service panel (back)

(4)

Service panel (front)

Pressure sensor (refrigerant)

BS_08_E
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-4 Check Valve Replacement Procedure

Operation procedures

lllustrations

1) Remove all refrigerant from the pipes.

2) Remove the rear panel (7 screws).

3) Remove the braze from the areas circled in
the figure.

4) Replace the check valve.

)

@)

/ Check valve

124 - chapter 8
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-5 Solenoid Valve and LEV Body Replacement Procedure

Operation procedures lllustrations

1) Remove all refrigerant from the pipes.

2) Remove the front panel (8 screws). 2)

3) Remove the pipe cover.

4) Disconnect all wires connecting the control
box, solenoid valve, and LEV caoil.
(See Steps 3 and 4 for the removal proce-
dure.)

5) Remove the braze from the areas circled in
the figure.

6) Replace the solenoid valve and the LEV
coil.

@)

8 Troubleshooting Based on Observed Symptoms

®)
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-6 Pump Replacement Procedure

Operation procedures lllustrations

1) Remove the front panel (8 screws) and the
rear panel (7 screws). (1)

2) Disconnectthe wires connecting the control
box and the pump (relay connector and
ground wire).

3) Unclamp the wires.

4) Remove the eight bolts from the flanges,
and pull the pump out in the direction of the
arrow.

* The pump must be replaced by two per-
sons.

Service panel (back)

Service panel (front)
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[8-14 Hydro Unit Maintenance Instructions ]

Operation procedures

Illustrations

5) Remove the terminal screws, and remove
the connector.
6) Replace the pump.

®)

BS_08_E
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-7 Thermistors Replacement Procedure

Operation procedures

lllustrations

1) Remove the front panel (8 screws) and the
rear panel (7 screws).

2) Disconnectthe wires connecting the control
box and all thermistors. (TH32 and TH35,
and TH13, and TH11 are connected to the
same connector.)

3) Install the replacement thermistors as
shownin the figure, and connect them to the
control box connectors.

(1

Service panel (back)

N
\

g/

%

Ny
il
v

)

Service panel (front)
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-8 Solenoid Valve Coil Replacement Procedure

Operation procedures lllustrations

1) Remove the front panel (8 screws).

2) Remove the wires connecting the control (1) P
box and the solenoid valve coil. /

3) Remove the screw from the coil cover, and
remove the coil cover and the coil.

4) Install the replacement solenoid valve coil
as shown in the figure, and connect it to the
control box connector.

Solenoid valve coil

©)

Solenoid valve coil cover

8 Troubleshooting Based on Observed Symptoms

= \. Solenoid valve coil
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-9 LEV Coils Replacement Procedure

Operation procedures

lllustrations

1) Remove the front panel (8 screws).

2) Remove the wires connecting the control
box and the LEV caoil.

3) Turnthe LEV coil, and pull it up to remove it.

4) Install the replacement LEV coil as shownin
the figure, and connect it to the control box
connector.

S
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-10  Pressure Sensor (Water) Replacement Procedure

Operation procedures

lllustrations

1) Remove the front panel (8 screws) and the
rear panel (7 screws).

2) Disconnectthe wires connecting the control
box and the pressure sensor.

3) Remove the flare nuts fixing the pressure
sensor with a wrench, replace the pressure
sensor, and connect it to the control box
connector.

(1

Service panel (back)

Service panel (front)

BS_08_E
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-11  Water Purge Valve Replacement Procedure

Operation procedures

lllustrations

1) Remove the rear panel (7 screws).

2) Remove the pipe cover from the pipe with
the water purge valve.

3) Loosen the flare nuts with a wrench, and re-
place the water purge valve.

(1

—

o

\ Service panel (back)

(2,3) Pipe cover

Water purge valve
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[8-14 Hydro Unit Maintenance Instructions ]

8-14-12  Safe Valve Replacement Procedure

Operation procedures lllustrations

1) Remove the rear panel (7 screws).
2) Remove the clip (see below), and remove | (1)
the valve assy. < S

—

=~ Safe valve
~S —

3) Remove the tube and the joint.
4) Replace the safety valve. }L

Service panel (back)

Safe valve
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[8-15 Troubleshooting Problems Using the LED Status Indicators on the Outdoor Unit ]

8-15 Troubleshooting Problems Using the LED Status Indicators
on the Outdoor Unit

If the LED error display appear as follows while all the SW4 switches and SW6-10 are set to OFF, check the items under the ap-
plicable item numbers below.

1. Error code appears on the LED display.
Refer to the following page(s). [7-1 Error Code and Preliminary Error Code Lists]

2. LED is blank.

Take the following troubleshooting steps.

(1) Refer to the section on troubleshooting the transmission power supply circuit, if the voltage
across pins 1 through 3 of CNDC on the control panel is outside the range between 220 VDC
and 380 VDC. [8-11-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply
Circuit]

(2) If the LED error display becomes lit when the power is turned on with all the connectors on the
control board except CNDC disconnected, there is a problem with the wiring to those connec-
tors or with the connectors themselves.

(3) If nothing appears on the display under item (2) above AND the voltage between pins 1 and 3 of
CNDC is within the range between 220 VDC and 380 VDC, control board failure is suspected.

3. Only the software version appears on the LED display.
(1) Only the software version appears while the transmission cables to TB3 and TB7 are discon-
nected.

1) Wiring failure between the control board and PS board. (CN62, CNPS, CNIT, CNS2, CN102)
2) If item 1) checks out OK, the transmission line power supply board failure is suspected.
3) Ifitems 1) and 2) check out OK, control board failure is suspected.

(2) If the LED shows the same display as the initial display upon disconnection of transmission
lines (TB3, TB7), there is a problem with the transmission lines or with the connected devices.
[10-1-2 Initial LED Display]
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[9-1 Service Overview ]

9-1  Service Overview

9-1-1 Function Overview

The control board has a USB port that allows the use of the following two functions.

1. Collection and storage of operation data
Operation information from indoor units, outdoor units, and other equipment and devices in the system are collected andstored
in the flash memory in the control board of the outdoor unit (OC).
The data can be transferred and stored in a USB memory stick.

2. Software rewrite function
The software on outdoor units can be rewritten using a USB memory stick.
For detailed information about each function, refer to Section [9-2 Operation Data Collection and Storage Functions] and Sec-
tion [9-3 Software Rewrite Function on the USB].
For information regarding the maintenance LED display content and regarding troubleshooting, refer to Section [9-4 Mainte-
nance LED Display and Troubleshooting].

9 USB Function
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[9-1 Service Overview ]

9-1-2 System Structure

(1) Control board on the outdoor unit
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[9-1 Service Overview ]

9-1-3 Necessary Materials

The use of the USB function requires a USB memory stick and a portable battery charger.
See below for the types of USB memory stick and portable charger that can be used.

(1) USB memory stick
Use a USB memory stick that meets the following specifications.
+USB 2.0 compatible
+Formatted in FAT 32
+Without a security function

(2) Portable battery charger
Use a portable battery charger that meets the following specifications for rewriting the software.

+USB 2.0 compatible
+ Voltage and amperage rating of 5V and 2.1 A (MAX)

A LEAD WIRE ASSY USB is required to connect the control board and the portable charger.
Use a cable that meets the following specifications.
+[Type A male] - [Male XA connector for the PCB] USB cable. For details of “LEAD WIRE ASSY USB”", please contact the
sales office.
The connector on the control board side is a female XA connector for the PCB.

9 USB Function
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9-2  Operation Data Collection and Storage Functions

Operation data of the units collected on the outdoor unit can be recorded in the flash memory of the control board. These data
canalso be exported to and recorded in a USB memory stick.

See Section [9-2-2 Storing Data on a USB Memory Stick] for information on storing data on a USB memory stick.

See Section [9-2-3 Collecting Operation Data] for information on the collection of operation data.

9-2-1 Preparation

A USB memory stick and a portable battery charger are required to store data on a USB memory stick (not supplied).
Prepare a USB memory stick and a portable battery charger as described in Section [9-1-3 Necessary Materials].

9-2-2 Storing Data on a USB Memory Stick

Store operation data recorded in the flash memory on the control board in a USB memory stick.
The content of the stored file can be confirmed using the maintenance tool.
Operation data should be stored in a dedicated mode (Store Mode).

1. Procedure

(1) Preparation of a USB memory stick

1) Since the size of the saved file containing operation data is 50 MB, prepare a USB memory stick with 50 MB or more available
memory. A USB memory stick which has other data in it may also be used. However, it is recommended to clear the remaining
data in advance to prevent any malfunctions.The saved file is stored in the folder named "MntXXX." XXX represents a serial
number from 000 to 100. Since folders named "Mnt101" or more cannot be created, unnecessary folders and files should be
deleted.

(2) Storing data on a USB memory stick

Data can be stored to a USB memory stick either with the main power to the outdoor unit turned on (Method 2) or off (Method
1). For safety reasons, it is recommended to store the data on a USB memory stick with the main power to the outdoor unit
turned off (Method 1). If turning off the power is not feasible, take appropriate measures to ensure safety.

[Method 1 (recommended)] Storing data on a USB memory stick with the main power to the outdoor unit

turned off
<Starting up the unit in the data storage mode>

+Turn off the main power to the outdoor unit.
+Connect a USB memory stick to the USB port (CNUSB) on the control board.

+With SWP3 (ENTER) being held down, connect the portable battery charger to the XA connector (CN601) for the PCB, and
supply power to the control board. Wait for five seconds until the USB memory stick is recognized.

+[USB] will appear on the monitoring LED301. If "USB" does not appear, refer to Section 1.(1) in [9-4-2 Troubleshooting].

c
®]
=
|5}
c
=}
L
ad)]
n
)
o2}

— o o

+*When [USB] has appeared on the LED, lift the finger off SWP3 (ENTER).
The unit is now in the data storage mode.

<Storing data>
+Press SWP3 (ENTER). If the data storage process has properly started, the progress (0-99) will be shown on the monitoring
LED 301.

+[End] on the LED indicates successful completion of the data storage process.
*|t takes approximately five minutes for the data storage process to be completed.

e =]

<Ending the data storage mode>

+*When done storing data, disconnect the portable battery charger from the control board.

+Then disconnect the USB memory stick from the control board.

+Turn the main power to the outdoor unit back on.

+If the data collection process needs to be started, check the operation data collection status by following the procedures ex-
plained in [9-2-3 Collecting Operation DataJand making the necessary settings.
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[Method 2] Storing data on a USB memory stick with the main power to the outdoor unit turned on
<Starting up the unit in the data storage mode>

+Stop the operation of all indoor units.

*Although operation data can be collected without stopping all indoor units, doing so may be detected as a communication
error.

+Connect a USB memory stick to the USB port (CNUSB) on the control board. Wait for five seconds until the USB memory
stick is recognized.

+Press and hold SWP3 (ENTER) for approximately 10 seconds until [USB] appears on the monitoring LED 301.

"

*When [USB] has appeared on the LED, lift the finger off SWP3 (ENTER).

The unit is now in the data storage mode.

<Storing data>

+Press SWP3 (ENTER). If the data storage process has properly started, the progress (0-99) will be shown on the monitoring
LED 301.

+[End] on the LED indicates successful completion of the data storage process.
*|t takes approximately five minutes for the data storage process to be completed.

I =3

<Ending the data storage mode>

+*When done storing data, disconnect the USB memaory stick from the control board.
+Press and hold SWP3 (ENTER) for approximately 10 seconds until [End] disappears from the monitoring LED 301.
+Restart the indoor and outdoor units that were stopped to perform data storage.

+If the data collection process needs to be started, check the operation data collection status by following the procedures ex-
plained in [9-2-3 Collecting Operation DataJand making the necessary settings.

(3) Confirmation of stored file
Confirm that the operation data is stored in the USB memory stick. Insert the USB memory stick into a computer, and check
the contents in the memory stick.
When there are the following files in the USB memory stick
Check that there is the following file in the memory stick.
File: MNTXXX.MT
“XXX" represents serial numbers from “000” to “100.”

9 USB Function
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[9-2 Operation Data Collection and Storage Functions ]

9-2-3 Collecting Operation Data

1.

This function is used to collect the operation data of the outdoor and indoor units via M-NET, and record the data in the flash
memory on the control board. When the memory is full, it is overwritten from the first segment.

The settings for checking the status of operation data collection, for starting/ending data collection, and for continuing/stop-
ping error-data collection are made, using the switches on the control board. The items to be set are shown in the table below.
The data collection setting is enabled by default, and the setting for error data collection during an error is disabled by default.

Switch Operation set by the switch Timing for Unit for
Function OFF ON switch setting
SW6-10 SW4 (0: OFF, 1: ON) (LED3 OFF) (LED3 ON) operation
. Anytime :
Data being col- OC setting
OFF NO.28 00111000000 lected - - after necessary
power-on
. Anytime :
ON | NOB817 | 10001100110 | PA@colection | gnapieq Disabled after | OF Setting
power-on y
ON | NO.818 | 01001100110 | Ra@collection | py ey Enabled | | mor | OC setting
) during an error power-on necessary

*When setting the switch SW4 on the control board, make sure the outdoor unit is energized.
Also use Section [5-1 Dipswitch Functions and Factory Settings] as a reference.

The procedure for making the operation data settings is shown below.
Operation procedure

(1) Status Confirmation

1

Confirm the current status of operation data collection by setting the switches on the control board following the table shown
above.

Switch setting: SW6-10: OFF

SW4: 28

Check the status on the maintenance LED display (LED301).

* For details, refer to Section [9-4-1 Maintenance LED Display Content List]

*When “ON” or “OFF” is displayed, go to step (2) and the later steps.

+*When “Err” is displayed, go to step (3) and the later steps.

*When “F-Er” is displayed, it indicates an error in the flash memory on the control board.

Refer to Section [9-4-2 Troubleshooting]

(2) Setting Start and End of data collection

1

2)
3)

Set the switches on the control board by following the table shown above.

Switch setting: SW6-10: ON

Sw4: 817

Press SWP3 (ENTER).With each switch operation, the setting can be alternately switched ON and OFF.
After conducting step (1), check that the operating condition is stable.

Data collection start: OFF (Enabled)

Data collection end: ON (Disabled)

Setting procedure is now complete.

(3) Settings for error-data collection during an error

1)

2)

Stops or continues error-data collection when an error occurs.

Referring to the table above, set the control switches.

Switch setting: SW6-10: ON

SW4: 818

Stop collecting error-data when an error occurs: OFF

Continue collecting error-data when an error occurs: ON

To set the switches, press SWP3 (ENTER). Each pressing of SWP3 (ENTER) toggles between ON and OFF. Error data in
the 6000's and the 7000's will be collected, regardless of the SW4 (818) settings.

(4) Restarting data collection

1

6 - chapter 9

If “Err” is shown, it indicates that data collection is being suspended for some reason, even though data collection is enabled.
Torestart, it is necessary to set the switches on the control board. Referring to (2)-1) and (2)-2), set the switches on the control
board from OFF (original setting) to ON, and then to OFF again, and make sure the switches settings are indicated as being
ON, following the instructions in (1)-1).
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[9-2 Operation Data Collection and Storage Functions ]

9-2-4 Precautions

For dealing with display on the maintenance LED and other problems, refer to Section [9-4 Maintenance LED Display and
Troubleshooting].

1. Storage of data in a USB memory stick
+Take extra care regarding electric shock during the work on the control board, such as the insertion of the USB memory stick.
+Before starting in Normal Mode, remove the USB memory stick from the control board.
+Storing data in the USB memory stick may take a long time resulting in OS and communication errors. These errors affect
neither storing process nor unit operation. If an error occurs, refer to [9-4-2 Troubleshooting].
+After normal startup, set the operation status of the air-conditioning units to the original status.
+USB memory sticks may become unusable due to unexpected damage or memory shortage. It is recommended to take extra
USB memory sticks to the site.
+If only the OS is operated due to problems with the OC, collect data also from the OS by following the same operation proce-
dure as for OC. Refer to Section [9-2-2 Storing Data on a USB Memory Stick].

2. Collection of operation data
+The collection of operation data does not start immediately after power-on, but does after ten minutes.
+*When the operation data are being collected from AE-200 or the Maintenance Tool, the function to collect outdoor unit (OC)
data with a USB memory stick will not be available for use.

9 USB Function
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[9-3 Software Rewrite Function on the USB ]

9-3  Software Rewrite Function on the USB

The USB memory stick may be used to rewrite the software of the outdoor unit in the same way as using a ROM writer.

9-3-1 Preparation

+Prepare a USB memory stick and a portable battery charger.

A LEAD WIRE ASSY USB for connecting the control board and the charger is also necessary.
Make sure the portable battery charger is sufficiently charged.

+Prepare a countermeasure program file "****** mot" for the intended model.

+Copy the software rewrite program file "****** mot" onto the root folder of the USB memory stick.
Install only one program and only in the root folder of the USB memory stick.

9-3-2 Rewriting Software

The procedure is show below.

1. Operation procedure
(1) Starting software rewrite mode
1) Shut down the power for the outdoor unit. Make sure the power for the control board is off.
This is done by confirming LED2 is off.
2) Turn on switches SW7-9 of the control board.
3) Insert the USB memory stick into the USB port (CNUSB) on the control board.
4) Connect the portable battery charger to the XA connector (CN601) for the PCB.
The power of the control board will turn on. Wait for five seconds until the USB memory stick is recognized.
5) Make sure the display “Pro” is shown on the maintenance LED (LED301)
This shows that Software Rewrite Mode has been started.

F.l_l:l

(2) Performing software rewriting

1) Wait for 5 seconds after “Pro” appeared on the LED, and press SWP3 (ENTER) to start software rewrite.
When the rewrite process is in progress, progress bars move as shown below.

Maintenance LED Display

B — — _— =

1 |
2) If"End" is displayed on the LED, the rewrite process has been completed correctly. * Generally, this process takes about five
minutes.
= :
[

(3) Confirmation of operation
1) Disconnect the portable battery charger from the XA connector (CN601) for the PCB. The control board will be turned off.
2) Remove the USB memory stick from the USB port (CNUSB) on the control board.
3) Turn off the switches SW7-9 on the control board.
4) Turn on the outdoor unit, and check that the versions of the outdoor unit and the software are the same.
The version of the software may be found using the maintenance tool or other means.
Perform a test run, and check for normal operation.
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[9-3 Software Rewrite Function on the USB ]

9-3-3 Precautions

For dealing with the displays shown on the maintenance LED and other problems, refer to Section [9-4 Maintenance LED
Display and Troubleshooting]

+Take care to choose the correct countermeasure program for the intended model and version.

Store only one software rewrite program on the USB memory stick.

If this requirement is not met, software rewrite may not start.

+Be cautious of electric shock when connecting an USB memory stick or a portable battery charger to the control board.
+Connect the portable battery charger to the LEAD WIRE ASSY USB and then to the control board.

+Make sure the portable battery charger is sufficiently charged. Rewrite error may occur if battery charge is insufficient.
+Take care not to forget to remove the USB memory stick in step (3) - 2) or forget to turn off SW7-9 in step (3) - 3). [9-3-2
Rewriting Software]If these precautions are not taken, the system may not start normally.

+When rewriting ended unsuccessfully, redo the procedure from step (1) - 3). [9-3-2 Rewriting Software]When rewriting ended
unsuccessfully, the system may be started in Software Rewrite Mode instead of using the switches on the control board.
Also refer to Section [9-4-2 Troubleshooting].

+If software cannot be successfully rewritten using an USB memory stick, use a ROM writer to rewrite the software.

BS 09 C chapter 9- 9
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[9-4 Maintenance LED Display and Troubleshooting ]

9-4  Maintenance LED Display and Troubleshooting

9-4-1 Maintenance LED Display Content List

The following table shows the maintenance LED displays for each function.
When dealing with the errors shown on the display, refer to Section [9-4-2 Troubleshooting]

1. Storing data on a USB memory stick

No. Switch Meaning Maintenance LED Display Description

“USB” Storage Mode to USB mem-
ory stick is active. Storage is en-
abled. See Section [9-4-2

! Storage Mode activated L Troubleshooting]1-(1) and 1- (2).

0 to 99 is displayed. Status of the
data storage to the USB memory

2 Storage in progress | stick is shown by the progress rate.
= -2 =

“END” The storage process has
been completed successfully.

3 Storage completed E |
[ D
Not ap-
plicable “Er01” The storage process cannot
be started due to failure of the USB
| I memory stick. See Section [9-4-2
E . i i Troubleshooting]1- (3).

4 Error (USB memory side)

“Er02” The storage process was
stopped due to failure of the USB

"B memory stick during processing.
E i E. See Section [9-4-2 Troubleshoot-
ing]1- (4).

c
®]
=
|5}
c
=}
L
ad)]
n
)
o2}

“Erl0” The storage process cannot
be started due to failure of the con-

. " trol boarc_i. See Section [9-4-2 Trou-
5 Error (control board side) E — i bleshooting]1- (5).
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[9-4 Maintenance LED Display and Troubleshooting ]

2. Collecting operation data

No. Switch Meaning Maintenance LED Display Description

“ON” OC is collecting operation da-
ta. A blinking display indicates that
data collection is temporarily sus-

6 Collection in progress I:I I_I pended. No switch setting is neces-
sary. Data collection will be
resumed automatically. See Sec-
tion [9-4-2 Troubleshooting]2-(1).

“OFF” Collection of operation data
is suspended.

7 Collection suspended F F
SW6-10: I:I

OFF

SW4:
No.28 “F-Er” Collection of operation data

is suspended due to failure in the
flash memory used to store opera-
E " tion data. It may be necessary to
change the board. See Section [9-
4-2 Troubleshooting]2-(2).

8 Flash memory error F -

“Err” Error was found due to the fail-

ure in units. After addressing the

9 Error cause, data collect_ion needs to be
E o o restated. See Section [9-4-2 Trou-

bleshooting]2- (3).

9 USB Function

BS_09 C chapter9-11



[9-4 Maintenance LED Display and Troubleshooting ]

3. Rewriting software

No. Switch Meaning Maintenance LED Display Description

“PRO” Software rewrite mode is ac-
tive. Software rewrite is enabled.
See Section [9-4-2 Troubleshoot-

Fl e = ing]3-(1), 3-(2) and 3- (3).

10 Rewrite Mode activated

Software rewrite is in progress.
Bars are displayed in turn.

11 Rewrite in progress

“END” Software rewrite has been
completed successfully.

12

SW7-9: Software rewrite has
ON been completed. E

“Er01” Software rewrite process
cannot be started due to failure of
the USB memory stick. See Section
[9-4-2 Troubleshooting]3- (4).

13 Error (USB memory side)

9 USB Function
11
i
cl

“Er02" Software rewrite was
stopped due to failure of the USB

o’ memory stick during the software
E i i .E. rewrite process. See Section [9-4-2
Troubleshooting]3- (5).

“Er10” Software rewrite was not
completed due to failure in deleting

"B | the existing software. See Section
E i [9-4-2 Troubleshooting]3- (6).

14 Error (control board side)

“Erll” Software rewrite has not

been completed due to failure in
I I writing new software. See Section

E " i i [9-4-2 Troubleshooting]3- (6).
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9-4-2 Troubleshooting

Troubleshooting of USB functions are shown below.
The displays on the maintenance LED described in Section [9-4-1 Maintenance LED Display Content Listjmay also be used as a
reference.

1. Storing on a USB memory stick
(1) Maintenance LED does not display "USB."
(Meaning or Cause)
The system was not started in Storage Mode.
The USB memory stick is not connected. Or, switch SWP3 may not be pressed deeply enough.
(Solution)
Check the connection of the USB memory stick, and try again using Section [9-2-2 Storing Data on a USB Memory Stick]as
a reference.
Hold down the switch SWP3 until "USB" is displayed on the maintenance LED.
If the problem persists, there may be a problem with the USB memory stick.
Check if the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.
If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(2) Pressing the switch SWP3 does not start data storage, and the maintenance LED continues to
display "USB."
(Meaning or Cause)
There may be a problem with the USB memory stick.
(Solution)
Check the connection of the USB memory stick.
If no problem is found, the USB memory stick may be at fault.
Check that the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.
If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(3) Maintenance LED displays "Er01."
(Meaning or Cause)
+Because there was a problem regarding the USB memory before the start of data storage, data storage has not been com-
pleted.
+Error Er01 occurs when SWP3 on the control board is pressed to rewrite the software immediately after power is supplied to
the USB-connected control board.
(When the software rewriting is started before the control board recognizes the USB memory stick.)
(Solution)
Check the connection of the USB memory stick.
If no problem is found, the USB memory stick may be at fault.
Check the following four items.
+After supplying power to the USB-connected control board, wait at least five seconds before pressing SWP3 on the control

board to rewrite software because it takes approximately five seconds for the control board to recognize the USB memory
stick.

+Compliance of the USB memory stick to the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.

+Available free space of the USB memory stick exceeding 50 MB.

+The maximum number of folders or files is not exceeded. When files are created in the USB memory stick, the upper limit of
files is 101, including those files from "MNT000.MT" to "MNT100.MT."

Delete unnecessary folders or files.

9 USB Function

When there is no problem in the above, the USB memory stick may be broken. Replace it with a new one.

(4) Maintenance LED displays "Er02."

(Meaning or Cause)

Because there was a problem regarding the USB memory during data storage, data storage is unfinished.

For example, if the USB memory stick is disconnected during data storage, this display appears on the maintenance LED.
(Solution)

Check the connection of the USB memory stick.

If no problem was found, remove the USB memory stick from the control board and insert it again. Then conduct data storage
referring to Section [9-2-2 Storing Data on a USB Memory Stick].
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[9-4 Maintenance LED Display and Troubleshooting ]

(5) Maintenance LED displays "Er10."
(Meaning or Cause)
Because there was a problem regarding the control board during data storage, data storage is unfinished.
(Solution)

Perform data storage again.
Remove the USB memory stick from the control board and insert it again. Then conduct data storage using Section [9-2-2

Storing Data on a USB Memory Stick]as a reference.

If this still does not correct the problem, there may be a problem with the control board.

(6) System does not start in Normal Mode.

(Meaning or Cause)

The USB memory stick may be left connected.

(Solution)

Remove the USB memory stick from the control board by referring to <Ending the data storage mode> under Section [9-2-2
Storing Data on a USB Memory Stick]. Then press SWP3 (ENTER). If the problem is not resolved, turn off the power to the
outdoor unit, and restart the unit.

(7) Unit cannot be started in the data storage mode.

(Meaning or Cause)

There may be problems with the control board.

(Solution)

Take the two measures 1 and 2 explained in (2) Storing data on a USB memory stick in 1 Procedure under [9-2-2 Storing Data

on a USB Memory Stick].
If the unit cannot be started up in the data storage mode by following either of the two methods 1 or 2, the control board may

be malfunctioning.

2. Collecting operation data
(1) Maintenance LED displays blinking "ON."

(Meaning or Cause)

Despite data collection function being enabled, it is not started yet.

There may be two causes.

Firstly, the initialization process immediately after the system startup may have inhibited the start of data collection.
Secondly, M-NET communication may be underway to enable maintenance tools or collect AE-200 logs.

(Solution)

After a certain time, the problem will resolve itself, requiring no corrective actions.

(2) Maintenance LED displays "F-Er."
(Meaning or Cause)
Because there was a problem with the flash memory used to store operation data, the collection of operation data is unfin-
ished.
(Solution)
Restart the outdoor unit, check the status of data collection.
If the LED displays "F-Er," the flash memory may be broken.
Depending on the local conditions, replace the control board.
When the flash memory is not working correctly, data collection and storage to a memory stick cannot be performed, but the
outdoor unit itself functions normally.

(3) Maintenance LED displays blinking "Err."
(Meaning or Cause)
An error occurred in the unit, suspending data collection.
(Solution)

After resolving the error, resume data collection, referring to 1. Operation procedure (4) Restarting data collection under Sec-
tion [9-2-3 Collecting Operation Data].
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3. Rewriting software
(1) Maintenance LED does not display "Pro."

(Meaning or Cause)

The system is not started in Software Rewrite Mode.
Switches SW7-9 on the control board may not be in the ON position, or the portable charger may not be charged sufficiently.

(Solution)

Make sure switches SW7-9 are ON using Section [9-3-2 Rewriting Software]as a reference.
Restart using a fully charged portable charger or a different charger.

(2) Pressing the switch for starting the storage process does not start the process, and Mainte-
nance LED continues to display "Pro."

(Meaning or Cause)

There may be a problem with the USB memory stick.

(Solution)

Check the connection of the USB memory stick.

If no problem is found, the USB memory stick may be at fault.

Check if the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.

If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(3) At the time of the system start after "END" was displayed, Maintenance LED displays "Pro."
(Meaning or Cause)
The system was started in Software Rewrite Mode.
Switches SW7-9 on the control board may not be in the OFF position.
If the switches are in the OFF position, it means the software rewrite process has failed.
(Solution)
After turning off control board switches SW7-9, turn on the system again.
If the switches are in the OFF position, it means the software rewrite process has failed.
Try rewriting the software again by following the procedure detailed in 1 (1) Starting software rewrite mode under Section [9-
3-2 Rewriting Software]. If the problem persists, rewrite the software, using a ROM writer.

(4) Maintenance LED displays "Er01."

(Meaning or Cause)

+Because an error occurred in the USB memory stick before the start of software rewrite, software rewrite has not been com-
pleted.

+Error Er01 occurs when SWP3 on the control board is pressed to rewrite the software immediately after power is supplied to
the USB-connected control board.

(When the software rewriting is started before the control board recognizes the USB memory stick.)

(Solution)

Check the connection of the USB memory stick.

If no problem is found, the USB memory stick may be at fault.

Check the following five items.

+After supplying power to the USB-connected control board, wait at least five seconds before pressing SWP3 on the control
board to rewrite software because it takes approximately five seconds for the control board to recognize the USB memory
stick.

+Compliance of the USB memaory stick to the specification of Section [9-1-3 Necessary Materials](1) USB memory stick.
+The countermeasure program file "****** mot” for the intended model is used.

The countermeasure program is not for a different model or version.

+The countermeasure program file "****** mot” is stored in the root folder. It is not stored in another folder.

+Make sure that the program file "****** mot” is stored in the root folder of the USB memory and not in any folder created on
the USB memory stick.

9 USB Function

When there is no problem in the above, the USB memory stick may be broken. Replace it with a new one. After data storage
is competed, follow the procedure starting with the step explained in 1. Operation procedure (1) Starting software rewrite mode
under [9-3-2 Rewriting Software].
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(5) Maintenance LED displays "Er02."

(Meaning or Cause)

Software rewrite is suspended due to a problem with the USB memory stick during the software rewrite process.

For example, if the USB memory stick is disconnected during data storage, this display appears on the maintenance LED.
(Solution)

Check the connection of the USB memory stick.
If no problems are found, follow the procedure starting with the step explained in 1. Operation procedure (1) Starting software

rewrite mode under [9-3-2 Rewriting Software].

(6) Maintenance LED displays "Er10” or "Erl11l.”

(Meaning or Cause)

Because there was a problem in the control board during the software rewrite process, software rewrite has not been com-
pleted.

(Solution)

Try rewriting the software again by following the procedure detailed in 1. Operation procedure (1) Starting software rewrite
mode under Section [9-3-2 Rewriting Software]. If the problem persists, rewrite the software, using a ROM writer.
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1 LED Status Indicators (Outdoor unit)

10-1-1 How to Read the LED

By setting the DIP SW 4-1 through 4-10 (Set SW6-10 to OFF.)(Switch number 10 is represented by 0), the operating condition
of the unit can be monitored on the service monitor. (Refer to the table on the following pages for DIP SW settings.)
The service monitor uses 4-digit 7-segment LED to display numerical values and other types of information.

7SEG LED SW4

O &
10,020, 10 10, E@@E@@E@@@

+In the example above, 1 through 9 are set to ON, and 10 is set to OFF.

Pressure and temperature are examples of numerical values, and operating conditions and the on-off status of solenoid valve
are examples of flag display.

1) Display of numerical values
Example: When the pressure data sensor reads 18.8kg/cm2 (Item No. 58)
*The unit of pressure is in kg/cm2
+ Use the following conversion formula to convert the displayed value into
a value in Sl unit.
Value in S| unit (MPa) = Displayed value (kg/cmz) x 0.098

[0 1111 1
RENEN

o Qg = QO mm g mm

2) Flag display
Example: When 21S4a, 21S4b, SV1a are ON. (Item No. 3)

Upper —> o

. N )
—, = e
—4 =

=” (—]
n
1—]

) —
—
[ —]

Lower ——

O = Q0 = Q0 = 0O

—
—_ ===

t
T

LD1 LD2 LD3 LD4 LD5 LD6

—

c
o1

7 LD8

Example: 3-minutes restart mode (Item No. 14)

(=T — I~ T ]

o

s
.
— ==

—. o

[——N—}
— —
]

=S Q0 == Q0 = Qg = 0O

—
el
—

]

[
oT

LD1 LD2 LD3 LD4 LD5 LD6 LD7 LD8
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1-2 Initial LED Display

From power on until the completion of initial settings, the following information will be displayed on the monitor screen.
(Displays No. 1 through No. 4 in order repeatedly.)

No Item Display Remarks
Software version
1 |.=.| H:.l |.=| ﬂ_' [0103] : Version 1.03
0
Refrigerant type
2 I [ 32]:R32
0 020 00
Model and capacity e e [H-20] : 20 HP
3 RN EEN For the first few minutes after power on, the capacity of
|_| []_I] |_ﬂ |':’| each outdoor unit is displayed. Thereafter, the com-
=" = ‘== == bined capacity is displayed.
Communication address
4 ﬂ:.” ﬂ:” |_|] u:.' [51] : Address 51
I

After the initial settings have been completed, the information on these items can be checked by making the switch setting
that corresponds to No. 517 in the LED display table.

Note |

Only item No. 1 "Software Version" appears on the display if there is a wiring failure between the control board and the trans-
mission line power supply board or if the circuit board has failed.

+How to convert HP capacity to Model name

» HP capacity is the capacity of outdoor unit that is shown on LED display at initial setting.
% Please refer to the following table to covert from HP capacity to Model name.
3]
S HP Model
£
%) 8 (E)M200
o}
=}
(fng 10 (E)M250
) 12 (E)M300
L
- 14 (E)M350
o
— 16 (E)M400
18 (E)M450
20 (E)M500
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1-3 Clock Memory Function

The outdoor unit has a simple clock function that enables the unit to calculate the current time with an internal timer by receiv-
ing the time set by the system controller, such as AG-150A.
If an error (including a preliminary error) occurs, the error history data and the error detection time are stored into the service

memory.
The error detection time stored in the service memory and the current time can be seen on the service LED.

Note |

1) Use the time displayed on the service LED as a reference.

2) The date and the time are set to "00" by default. If a system controller that sets the time, such as AG-150A is not connected,
the elapsed time and days since the first power on will be displayed.
If the time set on a system controller is received, the count will start from the set date and the time.

3) The time is not updated while the power of the indoor unit is turned off. When the power is turned off and then on again, the
count will resume from the time before the power was turned off. Thus, the time that differs the actual time will be displayed.

(This also applies when a power failure occurs.)

The system controller, such as AG-150A, adjusts the time once a day. When the system controller is connected, the time will
be automatically updated to the correct current time after the time set by the system controller is received. (The data stored
into the memory before the set time is received will not be updated.)

(1) Reading the time data:
1) Time display
Example: 12 past 9

* Disappears if the time data is deviated due to a power failure, or if a
system controller that sets the time is not connected.

2) Date display
+When the main controller that can set the time is connected
Example: May 10, 2003

L I I A P O I I B Y
I_l _l.l_l _l Alternate display I—I I_I I I_I
| [ ] |

Year Month Date

* Appears between the year and the month, and nothing appears
when the date is displayed.

+When the main controller that can set the time is not connected
Example: 52 days after power was turned on

+“—>

° Alternate display| ‘=’ e

Day count

* Appears between the year and the month, and nothing
appears when the date is displayed.
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[10-2 LED Status Indicators (Hydro unit) ]

10-2 LED Status Indicators (Hydro unit)

10-2-1 How to Read the LED

The operation status of the unit can be monitored on the service monitor.
The service monitor uses 4-digit 7-segment LED to display flags.
There are no check items using dipswitch settings.

7SEG LED

I

10 0_Je0_0

. e . /3

10 0.0 0.1

LD1: Pump in operation

LD2: DIP SW 011-4 ON

LD3: DIP SW 011-5 ON = =, == =

LD5: 52C 10 o0 _0 1]

LD7: HU B 10 0 120 1

LD8: Microcomputer in operation — 0 = 0 = 0 = O
e
LD1 LD2 LD3 LD4 LD5 LD6 LD7 LD8

10-2-2 Initial LED Display

From power on until the completion of initial settings, the following information will be displayed on the monitor screen.
(Displays No. 1 through No. 4 in order repeatedly.)

No Iltem Display Remarks
Software version
(7] — — — —
S 1 VO B B [0103] : Version 1.03
g RN
2
[ .
" Refrigerant type
2 2 Ay [ 32]:R32
7 0 00 0 o
@)
w -
— Model and capacity [Hu-2] : WM250
— — —] — u- :
= 3 L I [Hu-3] : WM350
[ [Hu-4] : WM500
Communication address
4 ".:J] U=,[| I_H I]_l [ 52]: Address 52
0 00 00

Note |

Only item No. 1 "Software Version" appears on the display if there is a wiring failure between the control board and the trans-
mission line power supply board or if the circuit board has failed.
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[10-3 LED Status Indicators Table]
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‘umoys aq ||Im D0 8yl Jo snyels ay L .Ewuw\Aw 3yl ul SO ou sI alayl pue .:O_Hm:_n_EOQ ul pasn Jou SI Jlun 100pP1N0 JO |9poW SIYl 2«
‘pake|dsip si waisAs juelablyal ainus ay) Jo uonipuod ay] g ‘Ajenpiaipul pake|dsip s1 SO 10 DO 18yld JO UOIIPUOD 8Y] 1V T«
uonons Joden
g 6666 01 0000 19m Apawia1 0} 9pow dyi ol 000TTTOTO0 91T
JUSM JlUN BY} SawW Jo JaquinN
:uado Ajn
by aoﬁ_u_sun_w v 6666 0} 0000 saga|  000TTTO00T ert
[Alstuunayl v 6'666 01 000 abe)jon sng JINOD|  000TTOTTTT TTT
:uado Ajn
mc_hwmmﬂm._ _oo,_u_su_ov v 6666 01 0000 ogngq|  O0OTTOTTTO ort
:uado Ajn
b O0E 2 _oo,_u_suﬁ_w v 6666 0} 0000 azagn|  000TTOTTOT 60T
[v] anjea sread v 6'666 01 0'00 (0@)waunobupessdo JNOD|  000TTOTTOO 80T
:uado Ajn
P Ao v 6666 01 0000 oagq|  00oTTOTOOT sot
:uado Ajn
mc_hwmwm\m._ Bo“_u_HMW v 6666 0} 0000 ezagq|  000TT0T000 70T
:uado Ajn
m:_:mmmww\m_._ Loomrsw v 6666 0} 0000 TAgq|  000TTOOTTT €0T
(zNv4)
wdi] v 6666 0} 0000 wdindino ssyenul uey|  000TT0O00TO 86
[ % ] indino ue4 v 6666 01 0000 ZNv4d 000TT0000T 16
(TNV4)
wdi] v 6666 0} 0000 wdindino sspenul uey|  000TT00000 96
[ 9% ] indino uey v 6666 0} 0000 TNVYH 000TOTTTTT 56
v 6666 0} 0000 MV|  000TOTTTTIO 76
g 6666 0} 0000 (SO+00) MV IIv|  000TOTTIOT €6
J010W Jossaidwod Aq Buneay J010W Jossaidwod Aq Buneay
asexjueld Hi Bulnp paund v 6666 0} 0000 aseajuesd H| Buunp paund|  000TOTTTO0 26
-00 JoJia ANJ| sswi Jo JaquinN -00 JoJla sawin Jo JeaquinN
Jossaid
-wod ay} jo Aouanbauy bunela
-do ay} jo ("918 gx ‘TX) sajdninw
J8ba1ul sy sfenba pue Jossaid v 6666 01 0000 000TOTTOTT 16
-Wwo9 Jo adA) ay) uo spuadap
J8udAUI 3y} Jo Aouanbauy indino
[sdi] s1nun ayL AKouanbauy Bupelado JWOD!
v 6666 0} 0000 Kouanbay JWOD|  000TOTTO00 88
v 6666 01 0000 yun yoea jo Aousnbaly [ejol|  000TOTOTTT 18
[ zH ] eyep jonuod 2 6666 01 0000 (SO+00) sarusnbay e101|  000TOTOTTO 98
v 6666 01 666" 81|  000TOTOTO0 78
v 6'666 01 6'66" oL|  000TOTOOTT €8
a 6666 01 6'66- 91 19biel|  000TOTOOTO Z8
[0.] stuun ay1 g 6666 01 6'66" 01 18biel|  000TOTO00T 18
g 6666 01 0000 uid X 000T0T0000 08
g 6666 0} 0000 200 X 000TOOTTTT 6L
a 6666 0} 0000 [[e}Kd 000TO0TTTO 8L
[00] stuun ay1 v 6666 01 6'66- TTHL|  0000TTITTT €9
[0.] stnun ayL v 6666 0} 6'66" GTHL|  0000TTITIO 29
20 8d1 pAey! 9d1 San A €a1 [4e] 141 068.9S¥7€CT
Spewsy 2. (@) fedsi ey (ddoonessior | ON
wn i - OMS UBUM) YMS

elep UaLIN)

chapter 10 - 7

BS_10_E



[10-3 LED Status Indicators Table]

‘UMOYS 3 [[IM DO 8y} JO SNJeIS By L "WaISAS 3yl Ul SO OU S| 318} PUB ‘UOBUIGUIOD Ul PASN JOU S| }UN JOOPINO JO [9POW SIYL Zx
‘pake|dsip si walsAs juesabliyal a1nua syl Jo uompuod ay| g Afenpiapul pakedsip st SO 10 DO Jayie JO UORIPUOD BYL 'V Tx

v (0ZT0-T000) JaMaAUl JO S|eIap JoLT JauaAul Jo s|relap Jou3|  00TTO00TTT 66T
(Jousd alojoq dn
d 6666 01 0000 -Y9eq Byep ISe| JOo sWi 8y} 1v) 00TTOOO0TTO 86T
Ja1aAUl Jo Alolsiy Joug
\4 (02T0-T000) J8HBAUL JO S|IeIap J041T JauaAUL jo s|ielap Jolig 00TTO00TOT /6T
d 6666 01 0000 0T Aoisiy Jou3 00TTO00TO0 96T
A4 (0210-1000) JaHaAUI 4O S|re3ap 10413 JBUSAUL JO S|ie1sp Josig 00TTO000TT G6T
d 6666 01 0000 6 Aosiy Joug 00TTO000TO 76T
\4 (02T0-T000) J81BAUL JO S|Ie}ap J041g JauaAUL jo s|ielap Jolig 00TTO0000T €61
d 6666 01 0000 g Aoisiy Joug 00TT000000 4
\4 (0210-T000) J81aAUl JO S|ielap Joug J3u3AUL jo s|ielap Joli3 00TOTTITTTT 16T
d 6666 01 0000 1 Kioisiy Jou3 00TOTTTTIO 06T
\4 (02T0-T000) J81BAUL JO S|Ie}ap J041g JauaAUL jo s|ielap Jolig 00TOTTTIOT 68T
d 6666 01 0000 9 Aoisiy Joug 00TOTTTTOO0 88T
\4 (02T0-T000) J8MaAUl JO S|ielap Joug J3u3AUL jo s|ielap Jol3 00TOTTTOTT /8T
d 6666 01 0000 S Alojsiy Jou3 00TOTTTOTO 98T
i 'SO v (02T0-T000) JauaAUl JO S|ieIap Joug JaUBAUL JO S|ielap Joug 00TOTTTOOT 58T
ay} uo sseadde | ay jo uonew
- LME_ 10413 10U 90 mHH Ho uonew g 6666 01 0000 v Aoisiy Jou3|  00TOTTTO00 8T
-iout Jo.sd Areuiwijad JaynaN v (0ZT0-T000) JaudAUL JO S|IeIap J0LIT 19U3AUL 4O S|ielap J0L3|  00TOTTOTTT €8T
ot Uo seadde 10u sa0p mo.w% g 6666 01 0000 g Aloisiy Jou3|  00TOTTOTTO z81
)
JO uonewioul 103 Areuiwijaid v (0210-1000) JaUaAUI JO s|rejap 043 JSUSAUL JO S|re1sp Joug 00TOTTIOTOT 18T
“Aeidsip ay) uo sreadde ,, -, g 6666 01 0000 z Aoisiy lous3|  00TOTTOTO0 081
paiosep el m_o:wuﬂ___m,____ v (0ZT0-T000) JauaAUl Jo S|eIap JoI] JauaAul Jo sjreap Jou3|  00TOTTO0TT 6.1
-ybly S2P09J 10113 puE SSBIPPY d 6666 01 0000 T Aosiy Joug 00TOTTO0TO 81T
(esod
d 6666 01 0000 -ind uonelol Ioy) Jossaidwod 00T000000T 62T
[y]stuunayyl 10 aw uonresado pajelbaiy|
SHBIP ¥ 1omo
v 6666 01 0000 SJUsAd 000TTTTTOO 4
dojs-pess Jo Jaquinu dINOD
subIp ¥ 1addn
[owrL] styun ayy v 6666 01 0000 sjuans|  000TTTTOTT foras
dn-pess 1e dn-uno)d dojs-uess Jo Jaquinu 4INOD
Jo13u0d dnyjoeq jo uonajdwod asi BwoU doip doip asl ains
3y} Jaye spuodas 06 104 )| SAeIS v MPLI av ainssald-mo7 | ainssald-ybiH | -said jewsouqy apow dnyoeg 000TTT100T Tet
o SUBIp ¥ 1omo
v 6666 01 0000 own uonesado dwoo|  000TTTOTTO 811
o subip ¥ Jaddn
y]stun ayy awy uopesado dINOD
[yl v 6666 01 0000 d 000TTTOTOT 1T
20 e{ell ¥al edal cal 1al 068L9SVECT
SHewsy 21, (@'Y) Keydsiq way (440 01185 S1 0T ON
wn i - OMS UBUM) YMS

SJojedipu] snyels a371 0T

elep jualind

BS_10_E

8- chapter 10



[10-3 LED Status Indicators Table]

SJojedipu] snyels d371 0T

‘umoys aq D0 9yl jo snmels ay L .Ewuw\Aw 9yl Ul SO ou sI alayl pue kco_um:_n_EOu ul pasn Jou SI Jiun J00pINo JO [9poW SIYl 2«
‘pake|dsip sI waisAs juelablyal 213ua 8y} Jo Uonpuod ayl g Ajfenpiaipul pake|dsip s SO J0 DO JBYNd JO UOIIPUOD dYL 'V T«
[wa] v 6666 01 0000 wds ncino atmm__,_w& 0T0000TOTT 192
[ % ] indino Jauanul ue v 6666 01 0000 INVd|  0T0000TOTO 992
v 6666 0} 0000 Mv|  0T0000TO0T 592
q 6666 01 0000 2, (SO+00) MV IIv]|  0T0000T000 ¥92
[sdi] st 3un ayL v 6666 01 0000 Aouanbay Bupelado JINOD|  0TO0000TTO (414
v 6666 01 0000 Aousnbaly JINOD|  0T000000TT 652
v 6666 01 0000 yun yoes jo Aousnbaly [eJoL|  0TO00000TO 852
[ zH ] erep jonuod q 6666 01 0000 2. (SO+00) sepuanbay el0L|  0T0000000T 152
v 6666 01 6°66 81|  OOTTITITTL 562
[0.] stuun ayL v 6666 01 6°66- oL|  OOTTTTITIO ¥G2
g 6666 01 6°66- 8119brel|  QOTITITIOL €52
[0.] st nun ay1 g 6'666 0} 6'66" o1 319brel|  QOTTTITTO0 (414
a 6666 03 0000 uido X 00TTTTITOTT 162
g 6666 0} 0000 a0 X 00TTTTITOTO 052
g 6666 01 0000 X 00TTTTTO0T 612
[0.] stnun ay1 v 6'666 01 6'66" STHL|  00TTTOTOOT €2
v 6666 01 6'66- ejep Josuds ainssaid-mol|  QOTTTOOTTIO 0€2
[;wo/Bx] s1un ayL v 6666 01 666" ejep Josuas ainssald-ybiH|  00TTTO0TOT 622
[0.] st uun ayy v 6666 0 666 TSHHL|  00TTTO00TT L2z
v 6666 0 6'66 SGHL|  00TTOTITIOT 122
v 6'666 01 6'66 ZHL|  00TTOTTIO0 0zz
v 6666 01 6°66- 9HL|  00TTOTTOTT 612
v 6666 0 666 /HL1|  00TTOTTOTO 812
v 6666 0} 6'66 €HL1|  00TTOTTOOT 112
[0.] stnun ayL v 6'666 01 6'66- ¥HL1|  00TTOTTO00 912
GTAS YTIAS wonog

v paiddns Buiaq si Bunubil  gorrgrotTor €12

SsHun Joopul 8y} 6AS WSTZ ¢ Keidsip

o1Jamod ajiym i dol| ndino Aejay
v d5S dvste wonog Nmnm_ﬂ_mmnm 00TTOTOTO0 Fax4

TIAS ZAS BTIAS TTHO 0TAS eySTe doy| ndino Aejay

uon Bunyb
v Wl shemy 20 ozL -esado Ul JNOD T Aeidsip indino Aejey|  C0TTOTOOTT 112

T Bul Z bu A1anoo
v -Jeay snonunuoD|-1eay snonunuod -al uesabuyey apow dn-urem 00110T000T 60¢
Aianodal |10 lon
v fousnboy mo | 2PURIRAIIO 1soyea dnyess ey | o poINPALDS doss fewsouqy | 440 owldyL dois apow jonuos yun Jooping|  00TTOTO000 802
v BuyesH Bujjood Agpuels dojs a|qissiwiad |apow uofesado nun Joopino 00TTO0TTOT 502
v 2-SO/T-S0/00 uopeoynuapl SO/00|  00TTO0TOTO 202
aln

v %Mh_hwwﬁwm_wm_ .__N«UM%%_,M__ wMMM ’ dou3 jous Areunwiaid ul Fﬂwﬂﬂﬁoo tmummwmng::_E.m apow dn-w.rem 00TT00TOOT 102

1e1sal sanuiw-g snjels uoiesado yun 100pINO

20 8d1 La1 9d1 San jze1! eal zan 1al 068.95V€2T
Syreway %1, (@'Y feidsia wey (30 oessior | ON
wn - 9MS UBUM) 7S

AJ01S1y Jodig

chapter 10 - 9

BS_10_E



[10-3 LED Status Indicators Table]

*'UMOYS 3 [[IM DO 8Y} JO SNJeIS By | "WaISAS 3y} Ul SO OU S| 318} PUB ‘UOIRUIGUIOD Ul PASN JOU S| 3N JOOPINO JO [9POW SIYL Zx

SI WalsAs juelablyal 8113US BY JO UOHIPUOD BY1 g "AllenpIAipul pake(dsip S| SO 10 DO JBYHS JO UOHPUOD BYL Y Tx

(esod
g 6666 01 0000 -ind uonelol Joy) J0ssaidwod 0TO0TOTTO0 00
[y]stuunayyl 10 aw uonesado pajelbaiy|
Subip ¢ 1omo
v 6666 0} 0000 sjuans|  0TOOTOOTTT S6¢
dojs-uess Jo Jaquinu 4INOD
subip ¢ 1addn
[owirL] styun ey v 6666 0} 0000 sjuans|  0TOOTOOTTO v62
dn-pess ye dn-junod dojs-Jejs Jo Jaquinu dNOD
SubIp ¢
v 6666 0} 0000 JomoT awn uonesado ywoo|  0F00T0000T 682
o subip
[ylstmunayyr v 6666 01 0000 Jaddn swn uonelsdo dNOD 0TO0T00000 882
:uado Ajn
m:_:mmmww/ﬂ Loo,_u_sun_w v 6666 01 0000 6Agq|  OTO0OTTTIO 98z
:uado Ajjn
mc_hmmwm\/ﬂ Loo,_u_sun_w v 6666 01 0000 ozpgq|  OTO0OTTTOO v8z
:uado Ajjn
mc_hmmwm\/ﬂ Loo,_u_sun_w v 6666 01 0000 gzagq|  OTO0OTTOTT €82
[AlstuunayyL v 6666 01 0°00 abeyon sng dNOD|  0TO00TTOTO z8¢
v 6'666 0} 0°00 (0@) wauno bupesado JWOD 0TO00TOTTT 6.2
:uado Ajn
m:_:%wq\m_._ soﬁ_u_sunw v 6666 01 0000 pagq|  0T000TOTOO 912
:uado Ajn
mc_hmmwm\m_._ so“_u_suov v 6666 01 0000 ezngq|  OTO0OTOOTT k4
:uado Ajn
m:_:mmqu\m_._ _oo“_u_Su% v 6666 01 0000 AT 0T000TO0TO v.2
[wdi] v 6666 0} 0000 wdy Indino Btmm__/_wm_uv 0T0000TTOT 692
[ % ]ndino Jepanuy uey v 6666 0} 0000 ZNvd|  0T0000TT00 892
20 8dn Lal 9a1 sail ¥an €al zal 1al 06829SYEZT
Sylewa C wiay ‘0
HEnEY %1, @) feidsia | (440 01185 51 0T N
wn - OMS UBUM) ¥MS

SJojedipu] snyels a371 0T

AJo1s1y Jouig

BS_10_E

10- chapter 10



[10-3 LED Status Indicators Table]

SJojedipu] snyels d371 0T

—
—
3
8
o
[
S
"UMOUS 80 [|IM DO 8y} JO SNIBIS 8y "WaISAS 8y} Ul SO OU S| 813U} PUB ‘UOIFRUIGUIOD Ul PSS J0U S| JiUN JOOPINO JO [9POW SIYL Zx
‘pake|dsip si waisAs JueIsBlyal 813US BY) JO UONIPUOD 8yl g “AfenpiAlpul pake|dsip SI SO 10 DO J8YJI9 JO UONIPUOD BYL 1V Ty
g SSaIPPY < Z2-SO/T-SO/00 wun dn-yels|  0TOOTOTTTO z0e
g SS3IPPY < 2-SO/T-SO/00 nun Aiddns Jamod|  0TO0TOTTOT 108
20 8a1 Lai 9a1 sal ¥al £a1 zal 1a1 068.95vEZT
Syreway @) ferdsia way (44001 19sS10T | ON
un i - 9MS USUM) YMS N
elep wauny o
S,
s3]



[10-3 LED Status Indicators Table]

'UMOYS 3 [|IM DO 8y} JO SNJels 8y | "WalsAs 8yl Ul SO OU SI 818y} PUB ‘UOIIBUIGUIOD Ul PSS JOU S| 1IUN J0OPINO JO [8POW SIYL Zx
S1 walsAs juelabliyal a1Ud By JO UOHPUOD By g "Arenpiaipul pake|dsip S| SO 10 DO JBYHS JO UOHPUOD BYL Y Tx

6666 01 0000 6666 0} 0000 9p0d Ayoeded/ssaippy TH0l 0TTO000TTT T6€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssalppy 0vOl 0TTO000TTO 06€

6666 0} 0000 6666 0} 0000 apod Ayoeded/ssaippy 6€2I 0TT0000TOT 68€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy 8EDI 0TT0000T00 88¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssaippy LEDI 0TT00000TT 18¢

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssalppy 9eDI 0TT00000T0 98¢

6666 0} 0000 6666 0} 0000 9p0d Ajoeded/ssalppy GeOI 0TT000000T S8¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy vEDI 0TT0000000 78€

6666 01 0000 6666 0} 0000 9p0d Ayoeded/ssalppy €€0I OTOTTITTIT €8¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy ze0l OTOTTTTTIO z8¢

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy TEDI OTOTTTITIOT 18€

6666 0} 0000 6666 0} 0000 9p0d Ajoeded/ssaippy 0£0I OTOTTTTTO0 08¢

6666 01 0000 6666 0} 0000 2pod Ayoeded/ssaippy 620l OTOTTTTOTT 6.€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy 820l OTOTTTTOTO 8.€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy L22I 0TOTTTTO0T 118

6666 0} 0000 6666 0} 0000 9p0d Anoeded/ssalppy 920l 0TOTTTT000 9.€

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy G20l OTOTTIOTIT SlE

6666 0} 0000 6666 0} 0000 9p0d Ayoeded/ssalppy 22l 0TOTTTIOTIO v.€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy €22 0TOTTTOTOT €€

6666 0} 0000 6666 0} 0000 9p0d Anoeded/ssalppy zzJl 0TOTTTOTO0 (21

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssaippy TzOI OTOTTTOOTT TLE

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssalppy 022l 0TOTTTO0TO 0.€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy 6T2I 0TOTTTO00T 69¢

6666 0} 0000 6666 0} 0000 8pod Ayoeded/ssalppy 8TOI 0TOTTT0000 89¢

6666 01 0000 6666 0} 0000 9p0d Ayoeded/ssaippy LTOI OTOTTOTTIT 19€

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssalppy 91O 0TOTTOTTIO 99¢

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy STOI 0TOTTOTTOT 59¢

6666 0} 0000 6666 0} 0000 8pod Ayoeded/ssaippy #TOI 0TOTTOTTO0 79€

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssaippy €T 0TOTTOTOTT €9¢

6666 0} 0000 6666 0} 0000 9pod Ayoeded/ssaippy ZTOI 0TOTTOTOTO 29¢

6666 0} 0000 6666 0} 0000 apod Ayoeded/ssaippy TTOI 0TOTTOTO0T 19¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy OTOI 0TOTTOT000 09¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy 69 OTOTTOOTTT 65€

6666 0} 0000 6666 0} 0000 9pod Ayoede/ssaippy 8JI 0TOTTOOTIO 8Ge

6666 0} 0000 6666 0} 0000 9p0d Anoeded/ssaippy LOI 0TOTTO0TOT 1G€

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy 90| 0TOTTO0TO0 9G¢

6666 01 0000 6666 0} 0000 9pod Ayoeded/ssalppy GOl 0TOTTO00TT §GE

6666 0} 0000 6666 0} 0000 9pod Ayoede/ssaippy Ol 0TOTTO00TO ¥GE

6666 0} 0000 6666 0} 0000 9p0d Anoeded/ssaippy €I 0TOTTO0000T €G¢

Sspuooss 6666 01 0000 6666 0} 0000 9pod Ayoeded/ssaippy zO| 0TOTT00000 zse

G A1ana Ajpreusaye pake|dsia g 6666 0} 0000 6666 0} 0000 2po2 Ayoeded/ssalppy 10| OTOTOTTTTT 16E

20 8d1 La1 9d1 San ¥a [ag zal 1al 068.95V€2T

Stewsy o1, (@'Y feydsi way (3d0 oygessior | ON

wn - 9MS UdUM) YMS

SJojedipu] snyels a371 0T

wie1SAs 11un Joopul uo ereq

BS_10_E

12- chapter 10



[10-3 LED Status Indicators Table]

sJ01e21pU| SMEIS 31 0T

‘'UMOYS a4 [|IM DO 8y} JO SNjelS 8y "WalsAs 8y Ul SO OU SI 818y} PUB ‘UOIIRUIGUIOD Ul PaSN JOU SI JIUN JOOPINO JO [8POW SIYL Zx
‘pake|dsip si walsAs juesabiyal a1nua ayj Jo uoPUod ayL g Afenpiaipul pakedsip si SO 40 DO Jaya JO UORIPUOD BYL 'V T«

6666 01 666 ainjesadwa) uonons yEOI|  OTTOTTTIOOT 547

6666 01 666 aunjesedwsa) uonons €€01|  OTTOTTTIO00 ovy

6666 0} 6'66- ainjesadwa) uoons zedl|  OTTOTIOTTT (34

6666 01 6'66- ainjesadwa) uonons TeOI|  OTTOTTOTTO 8ey

6666 01 666 ainjesadwa) uonons 0g0I|  OTTOTTOTOT LEY

6666 01 666 ainjesedwsa) uonons 6z01|  OTTOTTOTO0 9ey

6666 0} 6'66- ainjesadwa) uonons gzol|  OTTOTTOOTT sevr

6666 01 6'66- aintesadwa) uonons /zol|  OTTOTTO0TO 434

6666 01 666 ainjesadwa) uonons 9zoI|  OTTOTTO00T £ey

6666 01 666 ainjesedwa) uonons GzOI|  OTTOTTO000 434

6666 0} 6'66- ainjesadwa) uonons ¥zoI|  OTTOTOTTTT ey

6666 01 6'66- ainjesadwa) uonons £z01|  OTTOTOTTIO oey

6666 01 666 ainjesadwa) uonons zzol|  0TTOTOTTIOT (Y47

6666 0 666 ainjesedwa) uonons TzOI|  OTTOTOTTO0 8zv

6666 0} 6'66- ainjesadwa) uonons 0zOI|  OTTOTOTOTT 12

6666 01 6°66- ainjesadwa) uonons 6TOI1|  OTTOTOTOTO 9zy

6666 01 666 ainjesedwsa) uonons 8TOI|  OTTOTOTOOT szy

6666 0 666 ainjesedwa) uoons 01| OTTOTOTO00 vey

6666 01 6'66- ainjesadwa) uonons 9TOI|  OTTOTOOTTT {44

6666 01 666 ainjesadwa) uonons STOI|  OTTOTOOTTO [447

6666 01 666 ainjesedwsa) uonons $TOI|  OTTOTO0TOT 447

6666 0} 666 ainjesedwa) uoons €101|  0TTOTO0TO0 ozy

6666 01 6'66- ainjesadwa) uonons Z10I|  OTTOTO00TT 6TY

6666 01 6°66- ainjesadwa) uonons TIOI|  OTTOTO00TO 8TY

6666 01 666 ainjesedwsa) uonons 0TOI|  OTTOTO000T LTy

6666 0} 6'66° ainjesadwa) UORANS 6J1|  OTTOTO0000 9TY

6666 01 6'66 ainjesadwa) uonons oI OTTOOTTTTT STy

6666 01 6°66- ainjesadwa) uopons /01| OTTOOTTTTIO 1434

6666 01 666 ainjesedwa) uopons 901 OTTOOTTTOT €TV

6666 0} 6'66- ainjesadwa) uopons 01| OTTOOTTTOO (454

6666 01 6'66- ainjesadwsa) uonons ¥l OTTOOTTIOTT TTY

6666 01 666 ainjesadwa) uopons €21 0TTOOTTOTO 0Ty

6666 01 666 ainjesedwsa) uopons gdI|  0TTOOTTOOT 607

[0.] st uun ayy g 6666 01 6'66- ainjesadwa) uonons 1| 0TTO0TT000 80¥

6666 01 0000 6666 01 0000 9p02 Ajoeded/ssalppy 0501 0TTO0TO000 ooy

6666 01 0000 6666 01 0000 9p0d Ajoeded/ssalppy 6v01|  OTTOOOTTTT 66€

6666 0} 0000 6666 0} 0000 9p0d Anoeded/ssalppy 8v0I|  OTTO00TTTO 86€

6666 0} 0000 6666 0} 0000 8poo Ajoedeo/ssalppy L¥OI|  O0TTO00TTOT 16€

6666 01 0000 6666 01 0000 9p0d Ajoeded/ssalppy 9¥0I|  0TTO00TTO0 96¢

6666 01 0000 6666 01 0000 9p0d Ajoeded/ssalppy G¢OI|  OTTO00TOTT S6E

6666 0} 0000 6666 0} 0000 8poo Anoedeo/ssaippy v¥0I|  0TTO00TOTO v6€

Spu09aS 6666 01 0000 6666 0} 0000 9poo Ajoedeo/ssalppy €v01|  0TTO00TO0T £6€

g Aiana Ajsreussife pakeldsia g 6666 01 0000 6666 0} 0000 9p0d Ajoeded/ssalppy z¢dl|  0TTO00TO00 26¢

20 8a1 La1 9a1 sal ¥al €q1 zal 11 068L957EZT

Spewsy 1.8V feldsig wsn (440 01185 81 0T ‘°N

wn - OMS UBUM) ¥MS

WIaISAS JuN 1oopul uo eleqg

chapter 10 - 13

BS_10_E



[10-3 LED Status Indicators Table]

‘'UMOYS a4 [|IM DO 8y} JO SNjelS 8y "WalsAs 8y Ul SO OU SI 818y} PUB ‘UOIIRUIGUIOD Ul PaSN JOU SI JIUN JOOPINO JO [8POW SIYL Zx
‘pake|dsip si walsAs juesabiyal a1nua ayj Jo uoPUod ayL g Afenpiaipul pakedsip si SO 40 DO Jaya JO UORIPUOD BYL 'V T«

6'666 01 666" ainjesadwsa) 1o|ul adid Jsyem £z0I|  OTTTTIO0TO0 78Y

6°666 01 666" ainjesadwsa) 1ejul adid Jelem 9201|  OTTTTO00TT €87

6'666 0} 6'66~ aunjesadwa} 39|ul adid Ja1eM SZOI 0TTTITO00TO 4214

6666 01 6'66- ainjesadwa) 18|ul adid Jsrem ¥20I|  OTTTTO000T 8%

6'666 01 666" ainjesadwsa) 18|ul adid Jejem €201|  OTTTTO0000 08¥

6666 01 6°66- ainjesadwsa) Jejul adid Jejem zz0I|  OTTTOTITTL 6L

6'666 0} 6'66~ aunjesadwa} 39|ul adid Ja1eM TZOI OTTIOTTTTO 8.LY

6666 01 666" ainjesedwsa) J8|ul adid Jsjem 0zOI|  OTTTOTTTOT Ly

6666 01 666" ainjesadwsa) 1o|ul adid Jejem 6TOI1|  OTTTOTTTOO 9Ly

6666 01 6°66- ainyesadwsa 19jul adid Jorem 8TOI|  OTTTOTIOTT Sl

6666 01 6'66- ainjesadwsa) 1ejul adid Jsrem LT01|  OTTTOTIOTO 1284

6666 01 666" ainjesedwsa) 18|ul adid Jeem 9TOI|  OTTTOTTOOT €Ly

6°666 01 666" ainjesadwa) 18jul adid Jejem GTOI|  OTTTOTTO00 Ly

6666 01 6°66- ainyesadwsa 19jul adid Jorem $TOI|  OTTIOTOTIT Ly

6'666 0} 6'66" ainjesadwa) 19|ul adid Ja1eM ETOI OTTTOTOTIO 0Ly

6'666 01 666" ainjesadwa) Je|ul adid Jsyem ZT0I|  OTTTOTOTOT 69%

6°666 0} 666" ainjesadwsa) Jojul adid Jajem TTOI|  OTTTOTOTO0 89%

6666 01 6'66- ainjesadwsa) 1ejul adid Jalem 0TOI|  OTTTOTOOTT 19¥

6'666 0} 666" ainyesadwa) 19|ul adid JareM 621 0TTTOTO0TO 99%

6'666 01 666" ainjesadwsa) Jo|ul adid Jelem 801|  OTTTOTO00T S

6666 01 666" ainjesadwsay 3ojul adid Ja1em 2O1|  OTTTOTO000 79y

6'666 01 6°66 ainyesadwa) 19|ul adid J8reM 90| OTTTOOTTIT £9%

6'666 01 6'66- ainjesadwsa) Je|ul adid Jelem §OI|  OTTTO0TTIO 297

6'666 01 666" ainjesadwsa) Jo|ul adid Jelem #OI|  OTTTO0TTOT 9%

6'666 01 666" ainjesadwsay 3ojul adid J81eM €D1|  OTTTO0TTOO 09%

6'666 01 6'66" ainyesadwa) 19|ul adid JareM ZOI 0TTTO0TOTT 657

[0.] st yun ayL g 6'666 01 6'66- ainjesadwsa) Je|ul adid Jelem TOI|  OTTTO0TOTO 8GP
6666 0} 666" ainjesadwa) UoRONS 0601 OTTTO0TOOT 1G¥

6666 0} 666" ainyesadwa) UORINSEFDI|  OTTTO0TO00 9G¥

6666 01 6'66- ainjesadwa) UORINS 8¥OI|  OTTTO00TTT SSP

6666 01 6°66- ainjesadwsa) uolons /¥l OTTTO00TTO ¥SP

6666 0} 666" ainjesadwa) UoRONS 9yl OTTTO00TOT £5¥

6666 01 6°66- ainjesadwa) UORINS G¥OI|  OTTTO00TO0 1414

6666 01 6'66- ainjesadwa) uonons ¥¥0l|  0TTTO000TT 1S

6666 01 6'66- ainjesadwsa) uoRons €¥0I|  OTTTO000TO 0S¥

6666 0} 666" ainjesadwa) UORONS Z¥dI|  0TTTO0000T (4%

6666 01 6°66- ainjesadwa) UORINS T¥OI|  OTTTO00000 8ty

6'666 01 6'66" ainjesadwa) UORINS 0¥OI|  OTTOTTITITT Ly

6666 0} 6'66- ainjesadwa) uoRons 6€01|  OTTOTITITO 9vv

6666 0} 666" ainjesadwa) UoRONS 8EDI|  OTTOTTITIOT Sty

6666 01 6'66- ainjesadwa) UORONS L€DI|  OTTOTTTTOO0 iy

6666 01 6'66- ainjesadwa) uonons 9€dl|  OTTOTTITOTT 44

[0.] stun ayL g 6666 0} 6°66- ainjesadwa) uoRons GedI|  OTTOTTITOTO (444

20 8a1 La1 9d1 5an 7an €a1 zal Tal 068.95V€2T
Spewsy 1.8V feldsig wsn (440 01185 81 0T ‘°N
wn - OMS UBUM) ¥MS

SJojedipu] snyels a371 0T

WIaISAS JuN 1oopul uo eleqg

BS_10_E

14 - chapter 10



[10-3 LED Status Indicators Table]

SJojedipu] snyels d371 0T

‘UMOYS aq [|IM DO 8y} JO SNJels 8y "WalsAs 8y Ul SO OU SI 818y} PUB ‘UOIIRUIGUIOD Ul PaSN JOU SI JIUN JOOPINO JO [8POW SIYL Zx
S1 WalsAs juelablyal 8113US BY JO UOHPUOD By :g "AenpiAipul pake|dsip S| SO 10 DO JBYHS JO UOHPUOD BYL Y Tx

6666 01 666 ainjesadwa} 1ojul adid Jayem 0SOI1|  OTTTTITIOTT 105

6'666 01 6'66 aunjesadwa} 39|ul adid Ja1eM 61701 OTTTTITOTO 905

6666 01 6'66- ainjesedwsa) 18jul adid Js1em 8OI|  OTTTITIOOT 505

6666 01 666 ainjesadwsa) 39|ul adid Jeyem 2¥01|  OTTTTITO00 705

6666 0 666 ainjesadwa} 1ojul adid Jayem 9¥0I|  OTTTTTOTTT €05

6666 01 6'66- ainyesadwsa 19ju) adid Jerem GyOI|  OTTTITOTIO 205

6666 01 6'66- ainjesedwsa} 18|ul adid Jslem #OI|  OTTTTITOTOT 10S

6666 01 6'66- ainjesadwsa) 39|ul adid Jeyem €¥01|  OTTTTIOTO0 005

6666 0} 666 ainjesadwsal 1ejul adid Jejepm ZzyOl|  OTTTTTOOTT 667

6666 01 6'66- ainyesadwsa 1oju) adid Jerem TyOI|  OTTTTITOOTO 867

6666 01 6'66- ainjesedwsa) 18|ul adid Ja1em 0¥OI|  OTTTTITO00T 16¥

6666 01 666 ainjesadwsa) 39|ul did Jeyem 6€01)  OTTTTTO000 967

6666 01 6°66- ainjesadwsal 1ejul adid Jelepm 8€DI|  OTTTIOTTTT 4

6'666 0} 6'66" ainjesadwa) 19jul adid Ja1eM LEDI OTTTIOTTIO 6%

6666 01 6'66- ainjesadwsa) j9|ul adid Jeyem 9601  OTTTTOTIOT €67

6666 01 666 ainjesadwsa} 1ojul adid Jejem GEDI|  OTTTTOTTO0 (434

6666 01 6°66- ainyesadwsa 19jul adid JoreMm EDI|  OTTTTOTOTT 167

6666 01 6'66- ainyesadwsa) 1ojul adid Jerem €€01|  OTTTTIOTOTO 067

6666 01 6'66- ainjesadwsa) jo|ul adid Jeyem 2€0I|  OTTTTOTOOT 687

6666 01 666 ainjesadwsa) 18jul adid Jejem TEDI|  OTTTTOTO00 88y

6666 01 6'66- ainyesadwsa 19jul adid Jayrem 0€01|  OTTTTOOTTT 187

6666 01 6'66- ainyesadwsay 1oju) adid Jerem 6201]  OTTTTO0TTO 98y

[0.] st un ayL g 6666 01 6'66- ainjesadwsa) j9|ul adid Jeyem 8201 OTTTTOOTOT a8y

20 sail vail €al zal a1 068.95YEZT
Spewsy 1.8V feldsig wsn (440 01185 81 0T ‘°N
wn i - OMS UBUM) ¥MS

WIaISAS 1un Joopul uo eleqg

chapter 10 - 15

BS_10_E



‘umoys aq DO 3y} Jo snels ay | "WalsAs ay) Ul SO OU S| 318y} pue ‘uolyeulquiod Ul Pasn Jou S| iun JOoPINO JO [BPOW SIYL Zx
‘pake|dsip sI waisAs juelablyal a1ua ay) Jo uonipuod ayl g ‘Ajjenpiaipul pakeldsip sI SO J0 DO J3YNd JO UOIIPUOD dYL 'V T«
Aeydsip ssaippe D0 Ssalppe D0 TO00000TTO 815
v ssalppe uonedunwwo) « Aloeded pue |apo < adAl Juelablyay «— UOISIBA W/S Aoeded/uoisiap T000000TOT LTS
g S)IUN PajoBUU0I Jo Jaquinu jo Aeidsip dn-junod ssalppe DY T0000000T0 Y18
g S)iun pPadauU0d Jo Jaquinu jo Aeidsip dn-junod ssaippe N4/2l1 T00000000T TS
v |opow 3un pue ssaippe J|as Jo Aejdsip areusaly Ssalppe-j|as 1000000000 45
20 8a7 ,d1 9d1 San Al €al <an 1an 068/9SYECT
Syrewsy (2 Hm_mw V) Keidsia - - %\ﬂm mw%wwwﬁm "

[10-3 LED Status Indicators Table]

eep bumes

SJojedipu] snyels a371 0T

BS_10_E

16- chapter 10



[10-3 LED Status Indicators Table]

SJojedipu] snyels d371 0T

‘UMOYS aq [|IM DO 8y} JO SNjels 8y | "WalsAs 8yl Ul SO OU SI 818y} PUB ‘UOIIBUIGUIOD Ul PBSN 10U SI 1IUN JOOPINO JO [8POW SIYL Zx
S1 walsAs juelabliyal a13US BY JO UOHIPUOD By g "Ajrenpiaipul pake|dsip S| SO 10 DO JBYHS JO UOHPUOD BYL Y Tx

6'666 0} 6'66~ ainyesadwa) 12Ino adid Jajem THOI TO00TTOOTT €95
6'666 01 666" ainjesadwsa) jepno adid sarem OvOl T000TTO0TO 295
6'666 0 666" aunyesadwsa) 1opno adid J81em 6€0I T000TT000T 195
6'666 01 6°66- ainjesadwsa) 19pino adid Jarem 80! TO00TT0000 095
6'666 0} 6'66~ ainyesadwa) 1ono adid Jayem LEDI TOOOTOTTTT 655
6'666 01 666" ainjesadwsa) jopno adid serem 90! T000TOTTIO 8GS
6'666 0 666" aunyesadwsa) 3opno adid J8rem SEDI T000TOTTOT LGS
6'666 01 6°66- ainjesadwa) 19pino adid Jsrem ¥EDI T000TOTTO0 985
6'666 0} 6'66~ ainyesadwa) 1ono adid Jajem €€0I TO00TOTOTT G55
6'666 0} 6'66~ ainyesadwa) 1ono adid Jarem ze2I TO00TOTOTO ¥SS
6'666 01 666" aunjesadwsa) opno adid serem TEDI T000TOTO0T €65
6'666 0} 666" aunjesadwsa) 3opno adid J8yeM 0EDI T000TOT000 28S
6'666 0 666" ainjesadwsa) 19pino adid Jarem 62901 TO00TOOTTT TGS
6'666 0} 6'66~ ainyesadwa) 1ono adid Jarem 8z2I TO00TO0TTO 0SS
6'666 01 666" aunjesadwsa) opno adid sarem 220 T000T00TOT 6vS
6'666 0} 666" aunjesadway 3opno adid J81em 9201 T000TO0TO0 8vS
6'666 0} 666~ ainyesadwa) 12no adid Jarem GzOI TO00TO00TT L¥S
6'666 01 6'66- ainjesadwsa) jepno adid Jerem #20l T000T000TO 9vS
6'666 01 666" aunjesadwsa) opno adid Jerem €201 T000T0000T SvS
6'666 0} 666" aunyesadway 3opno adid 181 M 220 T000T00000 144
6'666 0} 666~ ainyesadwa) 12no adid Jarem TZ2I TOOO0OTTTTT £¥S
6'666 01 666" ainjesadwsa) jepno adid serem 0201 TO000TTTIO 44
6'666 0 666" aunjesadwsa) 3opno adid Jarem 61O T0000TTTOT s
6'666 0 666" aunyesadway 3apno adid 181 M 8TOI TO000TTTO0 ovs
6'666 0} 666~ ainyesadwa) 12no adid Jarem LTOI TO000TTOTT 6€S
6'666 01 666" ainjesadwsa) jepno adid serem 91Ol T0000TTOTO 8ES
6'666 0 666" aunjesadwsa) 3opno adid J81em STOI T0000TTO0T LES
6'666 0} 666" aunyesadway 3opno adid 481 M FTOI T0000TT000 9€s
6'666 0} 6'66~ ainyesadwa) 1ono adid Jajem €T2I TO000TOTTT S€S
6'666 01 666" ainjesadwsa) yopno adid Jerem 210l T0000TOTTO ¥E€S
6'666 0 666" aunjesadwsa) 3opno adid J8yem TTOI T0000TOTOT €€5
6'666 01 6°66- ainjesadwa) 19pino adid Jarem 0TI T0000TOTO0 2€S
6'666 0} 6'66~ ainyesadwa) 1oino adid 1eyem 62| TO000TOO0TT TES
6'666 01 666" ainjesadwsa) jopno adid Jeyem 80| T0000T00TO 0€S
6'666 0 666" aunyesadwsa) jopno adid Jarem LOI T0000T000T 625
6'666 0} 666" ainjesadwsa) 19pino adid Jsrem 901 T0000T0000 82s
6'666 0} 6'66~ ainyesadwa) 1oino adid 1eyem SOI TOO000TTTT 125
6'666 01 666" ainjesadwsa) jopno adid Jarem #OI T00000TTTO 925
6'666 0 666" aunyesadwsa) jopno adid Jarem €21 T00000TTOT G525
6'666 01 666" ainjesadwsa) 19pino adid Jsrem 22| T00000TTO0 v2S
[0.] st nun ay1 g 6'666 0} 666" ainjesadwsa) jepno adid Jerem TOI T00000TOTT €25
20 8d1 11 9d1 sai Al £an zan 1al 068.95V€2T
SHeLRd 2.1, (@) feidsia way (340 011essioT | ON
N - 9MS UdYM) PMS

wie1SAs 11un Joopul uo ereq

chapter 10 - 17

BS_10_E



[10-3 LED Status Indicators Table]

"UMOYS ( [|IM DO 8U} JO SN.IS 8y "WalSAS 8y) Ul SO OU SI 818y} pUe ‘UOII_UIGWIOD Ul PASN 10U S| IUN JOOPINO JO [8POW SIYL Zx
‘pake|dsIp sI WaisAs Juelabliyal a13ud 8y} JO UOHPUOd ay] :g “Ajfenpiaipul pake|dsip sI SO 10 DO JBYNL JO UOHIPUOD BYL 1V T«

6666 0} 6'66~ HSPEDI TOOTOTTTIO 909

6666 0} 6'66~ HSEEDI TOOTOTTTOT 509

6666 0} 6'66" HSZ€EDI TOOTOTTTO0 709

6666 0} 6'66" HSTEDI TOOTOTTOTT €09

6666 0} 6'66~ HS0EDI TOOTOTTOTO 209

6666 0} 6'66~ HS620I TOOTOTTO0T T09

6666 0} 6'66" HS820I TOOTOTT000 009

6666 0} 6'66~ HS220l TOOTOTOTIT 665

6666 0} 6'66~ HS920I TOOTOTOTTO 865

6666 01 6'66- HSS2Ol TO0TOTOTOT 165

6'666 0} 6'66" HS¥2ZOl TO0TOTOTO0 965

6666 0} 6'66" HSEZOI TOOTOTOO0TT 565

6666 0} 6'66~ HS220l TOOTOTO0TO 765

6666 01 6'66- HSTZOI TO0TOTO00T €65

6666 0} 6'66" HS020I TO0TOT0000 265

6666 0} 6'66~ HS6TOI TOOTOOTTIT 165

6666 0} 6'66" HS8TOI TOOTO0TTTO 065

6666 01 6'66- HS.TOI TO0TO0TTOT 685

6666 01 6'66- HS9TOI T00T00TTO0 885

6666 0} 6'66~ HSSTOI TO0TO0TOTT 185

6666 0} 6'66" HSPTOI TO0TO0TOTO 985

6666 0} 6'66" HSETOI TO0TO0TO0T 585

6666 0} 6'66- HSZTOI T00T00T000 85

6666 0} 6'66" HSTTOI TOOTO00TTT €85

6666 0} 6'66~ HSOTOI TOOTO00TTO 285

6666 0} 6'66" HS62I T0O0T000TOT 185

6666 0} 6'66~ HS82I T00T000TO0 08s

6666 0} 6'66~ HS.OI TO0T0000TT 6.5

6666 0} 6'66~ HS92I TO0TO000TO 8.5

6666 0} 6'66" HSSOI T00T00000T 118

6666 0} 6'66~ HS¥OI T00T000000 9.5

6666 0} 6'66" HSEDI TOOOTTTTIT S.S

6666 01 6'66- HSZOI TOOOTTTTTO 7.5

[D.] stuun ayL g 6666 0} 6'66" HSTOI TO0OTTTIOT €.S
6666 01 6'66~ ainjesadwsa) jopno adid Jerem 0501 TO00TTTTO0 2.S

6666 0} 6'66~ aunyesadwsa) 3opno adid 481 M 6101 TO00TTTOTT 1.5

6666 01 6'66- aunjesadwa) 3apno adid JayeM 81Ol TO00TTTOTO 0.5

6'666 0} 6'66- ainyesadwsa) 1ono adid Jajem LyOI TOO0TTTOO0T 695

6666 0} 6'66~ ainjesadwsa) 3opno adid Jerem 9vOl T000TTT000 895

6666 0} 6'66~ aunyesadwsa) 3apno adid J8¥eM SOl TOOOTTOTTT 195

6666 01 6'66- ainjesadwsa) 19pino adid 181 ¥i70I TO00TTOTTO 995

6'666 0} 6'66- ainyesadwsa) 1ono adid Jajem 70| TO00TTOTOT 595

[0.] stuun ayL | 6666 0} 6'66~ aunjesadwsa) 1opno adid Jeyrem ZvOl T000TTOTO0 795

20 8a1 141 9d1 san a1 € zan 1al 068.95V€2T
Spewsy 2 (@8'v) fedsia wsay (440 01188 81 0T ‘°N
N - 9MS UBUM) YMS

SJojedipu] snyels a371 0T

WIaISAS JuN 1oopul uo eleqg

BS_10_E

18- chapter 10



SJojedipu] snyels d371 0T

"UMOYS ( [|IM DO 8U} JO SN.IS 8y "WalSAS 8y) Ul SO OU SI 818y} pUe ‘UOII_UIGWIOD Ul PASN 10U S| IUN JOOPINO JO [8POW SIYL Zx
‘pake|dsIp sI WaisAs Juelabliyal a13ud 8y} JO UOHPUOd ay] :g “Ajfenpiaipul pake|dsip sI SO 10 DO JBYNL JO UOHIPUOD BYL 1V T«

[10-3 LED Status Indicators Table]

6'666 0 6'66" OS/22I|  TOTO00TO0T 69
6'666 0} 6'66" 0S922I|  TOT000T000 8v9

6'666 0} 6'66- 0SS2OI|  TOTO000TTT 1¥9

6'666 0} 6'66- OSbedl|  TOT0000TTO 9v9

6'666 0 6'66" OSEZOI|  TOTO000TOT 59

6'666 0} 6'66" 0Szezdl|  TOT0000T00 7v9

6'666 0 6'66- OST2ZOI|  TOT00000TT €79

6'666 0 6'66- 0S022I|  TOT00000TO Zr9

6'666 0} 6'66" OS6TOI|  TOT000000T 9

6666 01 6'66 OS8TOI|  TOT0000000 0v9

6'666 0 6'66- OS.TOI|  TOOTTITITI 6€9

6'666 0 6'66- OS9TOI|  TOOTTTTITO 8€9

6'666 0} 6'66" OSSTOI|  TOOTTTTIOT 1€9

6666 01 6'66 OS¥TOI|  TOOTTTTI00 9e9

6'666 01 6'66" OSETOI|  TOOTTTIOTT S€9

6'666 01 6'66" OSZIOIl|  TOOTTTTOTO 7€9

6'666 0} 6'66 OSTIOI|  TOOTTTTO0T €€9

6666 01 6'66 OSO0TOI|  TOOTTTTO00 ze9

6'666 0} 6'66- 0S62I|  TOOTTTOTTT €9

6'666 01 6'66" 0S80I|  TOOTTIOTIO 0€9

6'666 0} 6'66 0S.01|  TOOTTTOTOT 629

6'666 0 6'66- 0S92I|  TOOTTTIOTO0 829

6'666 0 6'66- 0SSOIl TOOTTTIOOTT 129

6'666 0 6'66" OSvOI|  TOOTTTIO0TO 929

6'666 0} 6'66" OSEDI|  TOOTTTO00T 529

6'666 0 6'66" 0SzOI|  TOOTTT0000 729

[0.] stnun ayL g 6'666 0} 6'66- OSTOI|  TOOTTOTTIT €29
6'666 0} 6'66" HS0SOI|  TOOTTOTTTO 229

6'666 0} 6'66 HS6¥OI|  TOOTTOTTOT 129

6'666 0 6'66" HS8rOI|  TOOTTOTTO0 029

6'666 0 6'66- HS.¥OI|  TOOTTOTOTT 619

6'666 0} 6'66" HS9¥OI|  TOOTTOTOTO 819

6666 01 6'66 HSSYOI|  TOOTTOTOOT 119

6'666 0 6'66" HSY¥OI|  TOOTTOT000 919

6'666 0 6'66" HSEYODI|  TOOTTOOTTT ST9

6'666 0} 6'66" HSzyOIl|  TOOTTO0TTO 719

6'666 01 6'66 HST¥OI|  TOOTTO0TOT €19

6'666 0 6'66" HSOYOI|  TOOTTO0T00 219

6'666 0 6'66" HS6€DI|  TOOTTO00TT 119

6'666 0} 6'66" HS8EDI|  TOOTTO00TO 019

6'666 01 6'66 HSZEDI|  TOOTTO000T 609

6'666 0 6'66" HS9EDI|  TOOTTO0000 809

[0.] stun ayL g 6'666 0} 6'66" HSSEDI|  TOOTOTTITT 109

20 8a1 £a1 9a1 sal val €q1 zal 1a1 068L957EZT
Spewsy 2 (@8'v) fedsia wsay (440 01188 81 0T ‘°N
N - 9MS UBUM) YMS

WIaISAS JuN 1oopul uo eleqg

chapter 10 - 19

BS_10_E



[10-3 LED Status Indicators Table]

"UMOYS ( [|IM DO 8U} JO SN.IS 8y "WalSAS 8y) Ul SO OU SI 818y} pue ‘UOIIRUIGWIOD Ul PASN 10U SI IUN JOOPINO JO [8POW SIYL Zx
sI waysAs juesabiliyal ainua ay) Jo uonpuod ayl :g Arenpiaipul pake|dsip sI SO 40 DO JaYNa JO UOHIPUOD dYL Y T«

6'666 0} 6'66 0S0S2I|  TOTOTO0000 2.9

6'666 0 6'66- 0S6¥OI|  TOTOOTTTTT 1.9

6'666 0 6'66- 0S8rOI|  TOTOOTTITO 029

6'666 0 6'66" OS.¥OI|  TOTOOTTTIOT 699

6'666 0} 6'66" 0S9¥OI|  TOTOOTTTIO0 899

6'666 0 6'66" OSS¥OI|  TOTOOTTOTT 199

6'666 0} 6'66- OSvyOI|  TOTOO0TTOTO 999

6'666 0} 6'66" OSEYDI|  TOTOOTTO0T G99

6'666 0} 6'66 OSzyOl|  TOTO0TTO00 799

6'666 0 6'66" OST¥OI|  TOTOOTOTTT €99

6'666 0 6'66- OS0rOI|  TOTO0TOTTO 299

6'666 0} 6'66" 0S6€DI1|  TOTOOTOTOT 199

6'666 0 6'66- 0S8€DI|  TOTOOTOTO0 099

6'666 0 6'66" OS.€DI|  TOTOOTOOTT 659

6'666 0 6'66" 0S9€DI|  TOTO0TO0TO 859

6'666 0} 6'66" 0SSeEDI|  TOTOOTO00T 159

6'666 0} 6'66- OSvEDI|  TOTOOT0000 959

6'666 0 6'66" OSEEDI|  TOTOOOTTTT 659

6'666 0 6'66" 0Szedl|  TOTO00TTTO 759

6'666 0} 6'66" OSTEDI|  TOTOOOTTOT €59

6'666 0} 6'66- 0S0€DI|  TOTO00TTO0 259

6'666 0 6'66" 0S622I|  TOTO00TOTT 159

[o] staun ayy g 6'666 0} 6'66" 0S822I|  TOT000TOTO 059

20 8a1 £a1 9a1 sal val €q1 zal 1a1 068L957EZT
Spewsy 2.1.(8'V) fedsia wey (Fdoanessior | ON
N - 9MS UBUM) YMS

SJojedipu] snyels a371 0T

Wa1SAS 11uN J00pul Uo ereq

BS_10_E

20- chapter 10



SJojedipu] snyels d371 0T

‘UMOYS 8 [[IM DO 8y} JO SNJels 8y | "WalSAS 8yl Ul SO OU SI 818y} PUB ‘UOIIBUIGUIOD Ul PSS 10U SI 1UN JOOPINO JO [8POW SIYL Zx

‘pake|dsip si waisAs wuelablijal 81U ay) J0 UoRIPUOd ay] g "Ajlenpiaipul pakeldsip si SO 10 DO J18Yua JO UOIIPUOD dY] 1V Tx

chapter 10 - 21

Ae|dsip areu . . ¢-lol
-J3)[e a)ep pue ‘Yuow pue IesA T€ 01 1/21°66 01 0000 -19 aJ0jaq dmxoeq elep 1se| Jo awi] TOTTOOOTTT 1L
. . ple)]
aInuIW :INoH 65-€2 01 00:00 -19 210jaq dmxjoeq elep 1se| Jo awi] TOTTO00TTO 0T.
Ke|dsip areu . .
-1a)[e 81ep pue ‘YIUOW pue Jea T€ 01 1/2T'66 01 00°00 2-0T uonosiep Jous jo owyy|  TOTT000TOT 60L
anuiw JnoH 65:€Z 01 00:00 0T UONDS18p J04I3 JO B | TOTTO00TO0 80/
Aeidsip ayeu
-13)je ajep pue .EcoE_u:M_Mm\r T€ 0} 1/¢T°66 01 00°00 2-6 UONOaIOp Joua Jo awyy|  TOTTO000TT 10L
snuiw noH 6S:€2 01 00:00 6 UoNoalep Joss Jo awil|  TOTTO000TO 90.
Aeidsip areu
-13ye ajep pue .:EoE_E%L&f T€ 01 1/¢1°66 01 00°00 2-g Uonoe1ep Jowd Jo swyy|  OTTO0000T 502
sjnuiw -noH 6S:€2 01 00:00 8 UO0[103)ap 1043 JO Wil TOTT000000 0.
Kedsip areu
—IoWe a1ep pue .Ecoe_uc.whm&f T€ 01 T/2T°66 01 00°00 2-1 Uonoerop Jous jo awyy|  FOTOTTTITT €0L
sinuiw JnoH 6S:€2 01 00:00 / UON23}ap J0.I3 JO dwil] TOTOTTTTIO 202
Aeidsip ayeu
-13)e ayep pue .EcoE_u:.MLm\r T€ 01 1/2T'66 01 0000 2-9 uonoeep Jous Jo owyy|  TOTOTTTTOT 10L
sjnuiw JInoH 65:€2 0} 00:00 9 UOIVB)aP 10111 JO BWIL TOTOTTITO0 002
Aeidsip ayeu
-13)je ajep pue .EcoE_u:MEHg T€ 0} 1/¢T°66 01 00°00 2-G UONoaIep Jowa jo awyy|  POTOTTTOTT 669
slnuiw :noH 65:€2 01 00:00 G UOI10818p 10113 JO BWI| TOTOTTITOTO 869
Aejdsip areu . .
-13)[e S1ep pue ‘LIuoW pue JesA T€ 01 1/¢1°66 01 00°00 2 Uonoe1ep Jows Jo swyy|  VOTOTTTOOT 169
sjnuiw -noH 6S:€2 01 00:00  UONO3)ap 10113 JO S| TOTOTTT000 969
Ke|dsip ajeu
-I31fe 018D pUE .;Eos_uc.w o " T€ 0} T/21°66 0} 00°00 2-¢ Uonoatep Jouia jo awyy|  POTOTTOTTT 569
Sinuiw JnoH 6S:€2 0} 00:00 € UON93)ap J0.I3 JO dwil] TOTOTTOTTO 769
Aeidsip ayeu
-13)[e ayep pue .EcoE_ucth&r T€ 01 1/¢T°66 01 00°00 2z uonoeep Jous jo owyy|  TOTOTTOTOT £69
Snuiw JInoH 65:€2 0} 00:00 Z UON0a)ap 10118 JO Wi TOTOTTOTO00 269
Aeidsip ayeu
-13)je ajep pue ,:EoE_u:MLw\r T€ 01 1/¢T°66 01 00°00 2-T UONoaIop Jouia Jo awyy|  POTOTTOOTT 169
snuiw noH 6S:€2 01 00:00 T uonoalep Jous Jo awil|  TOTOTTOOTO 069
Ae|dsip ayeu . .
-1a)fe SJep pue ‘YUOW pue 1eaA T€ 03 T/eT°66 01 0000 2- own weunp|  TOTOTTO00T 689
Sinuiw noH v 6S-€Z 01 00:00 awnjusLNd|  TOTOTTO000 889
v 66°66 01 00°0 uoISIaA WS (9 SSauppe) pieoq ued|  TOTOTOTO00 089
v 66'66 01 000 uoisiaA WS (g Ssaippe) pieoq ued|  TOTOTOOTTT 6.9
\4 6666 01 000 uoisian WS pleod ANI TOTOTOO0TO0 9.9
Sanl Al 068.9SV€CT
Syreway 2@ fedsi way (340 01388 s1 0T ‘ON
N j - 9MS UaUM) ¥MS

[10-3 LED Status Indicators Table]

eep bumes

BS_10_E



[10-3 LED Status Indicators Table]

BS_10_E

"UMOUS 3( [[IM DO 3} JO SNIeIS Ay "WaISAS ay) Ul SO OU S| 318y} pue ‘Uolieulquiod Ul pasn Jou SI Jiun JoopINo JO [BPOW SIYL Zx
‘pake|dsip sI walsAs juelablyal a13ua ay} Jo uonpuod ayl g ‘Ajjenpiaipul pakeldsip s SO J0 DO JaYNd JO UOIIPUOD dYL 'V T«

apow uonelddO €€D1[  TTO00TTTO0 962

apow uopelado ze2l TTO00TTOTT S6.L

apow uonelado T€DI|  TTO00TTOTO 6.

apow uoneladO 0€DI|  TTO00TTOOT €62

apow uoneladO 6201|  TTO00TTO00 26.

apow uopelado 8zol TTO00TOTTT 16L

apow uonelado £20I|  TTO00TOTTO 062

apow uoneladO 920I1|  TTO00TOTOT 682

apow uonelddO GzOI|  TTO00TOTO0 88/

apow uonelado ¥20I|  TTO00TOOTT 181

apow uonelado €201|  TTO00TOOTO 98/

apow uoneladO zzJI|  TTO00TO00T 58/

apow uonesado 1zZOI|  TT000T0000 782

apow uonelado 0zOI|  TTO000TTTT €8/

apow uoneladO 6TOI|  TTO000TTTO z8.

apow uoneladO 8TOI|  TTO000TTOT 182

A1a 7000 BuesH :€000 BuIl00D 12000 UOHE[IUSA :TO00 OIS :0000 apow uonesado /TOI1|  TTO000TTO0 082

apow uoneladO 9TOI|  TTO000TOTT 6.1

apow uoneladO GTOI|  TTO000TOTO 8.

apow uoneladO #TOI|  TTO000TOOT 1L

apow uonelddQ €TDI[  TTO000TO00 9.

apow uonelado ZTOI|  TTO0000TTT )

apow uonelado TTOI[  TTO0000TTO vl

apow uonelsado 0TI TT00000TOT €LL

apow uonet2dO 621  TTO0000TO0 2Ll

apow uonelado 801 TTO00000TT T

apow uonelado /01| TTO00000TO 0.2

apow uonesado 991 TT0000000T 692

apow uonelado GOI|  TT00000000 89/

apow uonelado ¥OI|  TOTTTITITI 19/

apow uonelado €21|  TOTTTITITO 99/

apow uoneldadO zOI|  TOTTTITIOT 592

g apow uonelado 1OI|  TOTTTITIO0 792
20 8d1 La1 9d1 San jze1! eal zan 1al 068.95V€2T .

syleway zn.(@'v) Kejdsia e - M_\,H\_,M wum%wcww\oﬁm "

wn

wie1SAs 11un Joopul uo ereq

22- chapter 10

SJojedipu] snyels a371 0T




sJ01e21pU| SMEIS 31 0T

[10-3 LED Status Indicators Table]

*UMOoYS g [[IM DO 8y} JO Snjels ay "WalsAs ayl Ul SO OU SI 818y} pue ‘UoieuIquiod Ul pasn Jou S un J00PINO0 JO [9POW SIYL Zx
"pakeydsip si wajsAs juesabiyas 313U dyj JO uoPUod dyL g “Ajfenpiaipul pakeidsip si SO 10 DO JAYNS JO UOIHPUOD YL 1V Tx
6666 0} 0000 19)y 922I|  TTOTO0O0TTT 6€8
6666 0} 0000 19)y Gz2I|  TTOTO00TTO 8e8
6666 0} 0000 18y ¥2dI|  TTOTO00TOT 1€8
6666 03 0000 1a)y €201 TTOTO00TO0 9e8
6666 03 0000 19)y Zzdl|  TTOTO000TT Ge8
6666 01 0000 19)y T22I|  TTOTO000TO €8
6666 0} 0000 18y 0201 TTOT00000T £€8
6666 03 0000 18y 6TOI|  TTOTO00000 z€8
6666 03 0000 19)y 8TOI|  TTOOTTTITTT €8
6666 01 0000 19y 2TOI|  TTOOTTTTIO 0€8
6666 0} 0000 18y 9101 TTOOTTTITOT 628
6666 03 0000 19)y GTOI|  TTOOTTTTO0 828
6666 03 0000 19y $TOI|  TTOOTTTIOTT 128
6666 01 0000 19)y €TOI|  TTOOTTTOTO 9z8
6666 0} 0000 18y 210l TTOOTTTOOT 528
6666 03 0000 19y TTOI|  TTOOTTTO00 28
6666 0} 0000 19)y 0TOI|  TTOOTTOTTT €28
6666 0} 0000 18y 621]  TTOOTTOTTO [44:]
6666 01 0000 TTO0TTOTOT 128
6666 03 0000 TTO0TTOTO0 0z8
6666 0} 0000 TTOOTTOOTT 618
6666 0} 0000 18y SOI|  TTOOTTO0TO 818
6666 03 0000 194y ¥OI|  TTO0TTO00T 118
6666 03 0000 19)y €01]  TTOOTTO000 918
[yl 6666 0} 0000 19y ZOl|  TTOOTOTTTT ST8
BoUBUBJUIRW JSB| BDUJS SINOH g 6666 0} 0000 184y TOI|  TTOOTOTTTO v18
opow uopesado 0501|  TTOOTOTTOT €18
opow uonesado 6vOI]  TTOOTOTTO0 Z18
apow uonet2dO 8¥0I|  TTOOTOTOTT 118
apow uopesado yOI|  TTOOTOTOTO 018
apow uopesado 9¥OI|  TTO0TOTO0T 608
opow uonesado GyOI|  TTO0TOTO00 808
apow uonesado Ol TTO0TOOTTT 208
apow uopesado €yOI|  TTOOTO0TTO 908
A1d 17000 BulesH €000 BuIOOD 12000 UOHEIRUSA T000 dOIS 10000 apow uopesado zyOl|  TTO0TO0TOT 508
opow uonesado T¥OIl|  TTO0TO0TO0 708
apow uonet2dO 0¥DI|  TTO0TO0OTT €08
apow uopesado 6€01|  TTOOTO00TO 208
apow uopesado 8eDI|  TTO0TO000T 108
apow uonesado L€DI1|  TTO0TO0000 008
apow uonet2dO 9eDI|  TTOOOTTTTT 66.
apow uoneladQ GeDI TTO00TTTTIO 862
g apow uopesado ¥EOI|  TTO00TTTOT 161
20 8al Lal 9a1 sail ¥an €al zal 1al 06829SYEZT
ey 2@V feidsia wsay (440 01185 81 0T ‘°N
wn - OMS UBUM) ¥MS

WIaISAS 1un Joopul uo eleqg

chapter 10 - 23

BS_10_E



[10-3 LED Status Indicators Table]

*'UMOYS 3 [[IM DO 8Y} JO SNJeIS By | "WaJSAS 3y} Ul SO OU S| 318} PUB ‘UOIRUIGUWIOD Ul PASN JOU S| 3N JOOPINO JO [9POW SIYL Zx
‘pake|dsip si walsAs juesabliyal a1nua syl Jo uompuod syl g ‘Arenpiapul pakeidsip si SO 10 DO Jayia JO UORIPUOD BYL 'V Tx

6666 0} 0000 121 0501|  TTOTOTTITT €98

6666 0} 0000 1o 6¥01|  TTOTOTTITO 298

6666 0} 0000 18N 8¥01|  TTOTOTTIOL 198

6666 0} 0000 Jo) 01| TTOTOTTIO0 098

6666 0} 0000 121 9¥0I|  TTOTOTTOTT 658

6666 0} 0000 19 G¥OI|  TTOTOTTOTO 858

6666 01 0000 18Ny ¥OI|  TTOTOTTOOT 158

6666 0} 0000 1ol €¥O1]  TTOTOTTO00 958

6666 0} 0000 JoNy Z¥0l|  TTOTOTOTTT 558

6666 0} 0000 1oy T¥OI|  TTOTOTOTTO 758

6666 0} 0000 18N 0¥OI|  TTOTOTOTOT €58

6666 0} 0000 1o 6€01]  TTOTOTOTOO 258

6666 0} 0000 1o 8€DI|  TTOTOTOOTT 158

6666 0} 0000 Jayy 2€D1|  TTOTOTOOTO 0s8

6666 0} 0000 JoN 9€01|  TTOTOTO00T 678

6666 0} 0000 1o GEDI|  TTOTOTO000 8v8

6666 0} 0000 Jo)y ¥EDI|  TTOTOOTTTT 1v8

6666 0} 0000 1oy €€01|  TOOTOOTTTO 978

6666 0} 0000 18y zedl|  TTOTOOTTOT Sv8

6666 0} 0000 12y DI TTOTOOTTOO rv8

6666 0} 0000 19)y 0£01|  TTOTOOTOTT £v8

6666 0} 0000 19)y 6201|  TTOTOOTOTO Zr8

[yl 6666 0} 0000 o)y 820I|  TTOTOOTOOT T8

90UBUS}UIRW }SB| B0UIS SINOH g 6666 0} 0000 1aWy 222l TTOTO0TO00 0v8

20 8a1 La1 9a1 sal val €a1 zal 11 068L9S¥EZT

ey 2@V feidsia wsay (440 01185 81 0T ‘°N

wn - OMS UBUM) ¥MS

SJojedipu] snyels a371 0T

WIaISAS 1un Joopul uo eleqg

BS_10_E

24 - chapter 10



SJojedipu] snyels d371 0T

UMOYS 3( [|IM DO 8U} JO SNI.IS 8y | "WalSAS ay) Ul SO OU SI 818y} pue ‘UoIFRUIGWOD Ul PASN 10U SI IUN JOOPINO JO [8POW SIYL Zx
‘pake|dsIp S| WaisAs Juesabliyal a1ud 8y} Jo UoMPUOd ay] :g “Ajfenpiaipul pake|dsip s SO 10 DO JaYNa JO UOHIPUOD BYL 1V Tx
» 66'66 01 00°0 uoISIdA MW/S Jossadoid | IN-IN TITTOTOTOO0 086
G2 010 /91uneo TTOTTTOTOT G688
v 19581 (9 Ssalppe) pJeoq ueq
G2 01 0 191unoo TTOTTTOTOO 88
[ewn] siyun ayyl v 1958l (g Ssalppe) pJeoq ueq
A4 G2 01 0 191UN0D 1959Y TTOTTTO00T 188
pieog ANI
o 191UN09 1958y
[awn ] st yun ayd| v ¥S2 010 preog jonuos|  LPOTTT0000 088
[ Bop ] st yun ayL v 6'666 01 6'66- T 9|Pue aseyd Jojoey Jomod|  TTOTTOTOOT €.8
. ppL Tan
v 6'666 01 6'66 -Jen onoaY el oseyd-yy|  FFOTTOTO00 2L}
. pp Tan
['v]siun eyl v 6'666 01 6'66 -[BA BAI0BYS UBLIND aseyd-N TTOTTOOTTT 1.8
20 Al €4n 2an 1al 068/9SYECT
Syreway z1.@'v) feidsiq wey (3d0oessior | ON
un i - 9MS UBUM) ¥MS

[10-3 LED Status Indicators Table]

elep Jo sadAl Jaylo

chapter 10 - 25

BS_10_E



[10-3 LED Status Indicators Table]

%]
o
@]
—
@
S
©
£
2}
2
@©
+—
n
(@]
L
-
o
—

26 - chapter 10 BS_ 10 E



Service Handbook

Model
PUHY-M200, M250, M300, M350, M400, M450, M500YNW-A1
PUHY-EM200, EM250, EM300, EM350, EM400, EM450, EM500YNW-A1

CMH-WM250, 350, 500V-A
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