DVMS Tra
Advance Service & Troubleshooting
Part Il

TOPICS
Reference & General Information

Troubleshooting & Service Modes

Troubleshooting Error Codes
= Communication Errors

= Compressor Errors

= EEV Errors

= |PM/Inverter Errors

» Temperature Sensor Errors

= General Errors

Compressor Changeout Guidelines
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SAMSUNG

Go to:
www.samsunghvac.com*

*Disable popup blocker.

Hover over: <

Samsung Business
Academy Registration

Choose either:

HVAC Distributor
HVAC Contractor

SAMSUNG HVAC

\/ Grow your business

Become stagnant.
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HVAC Contractor

“Reuired Field
For Partner field, please search for and choose your dealer cq

If you cannot find your dealer name, please choose "Other” and provide Partner: @
in the tex: field below.

oo v
sreve found above)

e * Whos your Partner

Distributor?

e S Gl

2 e il ]
- City: Dealer #

v

Language: NN v

If your Distributor is not in the list,
@ Type Other in the ID: field.

@ Click Search ]
R

Search Partner

]

(3) Click OTHER to
add to form.

SAMSUNG

SAMSUNG
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HVAC Distributor

[For Partner: click the icon o the right of the

Click the + icon next to SHVAC to find the Distributor Partner

e
e
e
nasressLne > [ ",Z,?:'T,,[siiw,,.,; If your Business is not in the list,

Froct apication (P Sos @ Type Other in the ID: field.
i ~ .
@ Click Search
A

@ Click OTHER to
add to form.
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SAMSUNG

Welcome to

(3 Open Menu. (BI———,
T
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(@ Click “View Completion Page”.
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(5 Click “View My Certificate”.
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(6) Select “Print” or “Save” op

o - + 9 o #s
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Jasson Gardner

o o o

tion(s).
!

-.'r}.’|

e B~ 0~

SAMSUNG

4/23/2019



SAMSUNG

Welcome to
maing Business Academy

Click “Request”.

3 HRS

o RLCOS - L bntrohucton o Wtalletan (SLarts A74/2919 720 A

(3 Samsung Business Academy (SBA) displays.
* Hover - on class name to view class information.
* Click - on class name to open the class
registration form.

Instructor - Led Training

SAMSUNG BUSINESS ACADEMY

SAMSUNG

(5) Confirmation email will be sent.

Session Dotals:

417 RLCOS - Roanoke, TX

Date: 17201
Time:

Location:

Address:

TN raining 04dress 083 HOT ADENT abOVE, DIEESE se e Beiow adaress:

intthe Training Material prict ko the class. Training documents.

Piease accapt th your Gutiook of G

Hyou attend (his session, p

y clicking the “Withdraw” link from

your Iranseript SAMSUNG BUSINE SS ACADEMY portal.

you t them by 10piying to

2018¢C 20180004 BOE
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On - Demand Training

(» Open Menu. (EIF—— (3 Click “Browse All”. @ Click “Type”*.
EX =

(5) Select course and click “Launch”.

.
raining Details *Online, Video
i B and Materials.

SAMSUNG

Thank You for setting up
your account in class!/
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EEPROM

bisiojole]
Outdoor unit main PCB Front Back
™ e N
Outdoor unit data stored in EEPROM Indoor unit data stored in EEPROM
« Serial number & HP information + Serial number
« ODU option setting » Option code — Product, Installation, Address
* Auto start up result / Ref. amount test result » “Location” text — Input using SNET Pro 2
« Error back up data (30min) + Etc.
L Etc. Yy,

EEPROM

= When unit main PCB is replaced
= Reuse the original EEPROM do not dispose
= Note: Line voltage power must be off when removing or installing the EEPROM
= When original EEPROM is lost or defective
= Order replacement EEPROM DB93-12483A (Blank) NOTE: Verify part code # before ordering
= |DU EEPROM: Set option code — Product, installation, address, etc.
= ODU EEPROM: Upload EEPROM data (SRC) using SNET Pro2 / Set ODU option

Example ODU Main PCB

Example IDU Main PCB




SNET Pro 2 Service Tool

|
The SNET Pro 2 Service Software tool is used to monitor and program | | PeB inspection
DVMS systems window

Including component software updates and writing to EEPROM

Connect the S-Converter to the F1/F2 communication terminal block
1. Outdoor Unit (Main) Communication PCB
2. Indoor Unit control PCB

USB to RS232 cable

Outdoor unit
Comm. PCB

Software Update

= |ndoor unit and outdoor unit Micom &

EEPROM update software is available RS485

for download using the SNET Pro 2 Feature Multiple units update at once

service tool Accessibility | Easy, Connect F1/F2 to any IDUs or ODU
= Do not stop the SNET Pro 2 software Speed | Approx. 10 min

update process once started Power/Comm. | Power supplied, Normal communication

Application | SNET Pro 2 (DVM S)

= |f the software update process fails,
follow the update retry procedure

4/23/2019
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Software Update
Execute SNET Pro 2 and connect to the DVMS system

Q Home | TrendGraph  Add-On

Ty
e =
- )
Connect Controller  Cont noccupied K Button St Open Record Reset 10
and Entering floom  Control Re £older Defautt Layout Wiar
Run SNET Pro 2 Serial Port Controller Communication File Record Layout Contral Unit

N

Click “Connect” icon

I S

Select “Set Layer(F1 ,F2)” Set Laye[3F1/F2) Contral Layer (A1/R2)

Unit = Temp,: ' Power s kW Pressure : kgi/em® 2016-09-07 S 308 =T

Software Update

Device type can be | Jutdoor Unit

Go to the “Add-On” tab and start the update updated by RS485

OnOff Controller
PIM

SIM

Peak

Power Divider

Go to “Add-On” tab

Select “AC Unit S/W Update”

(2]
©

i R

Address  Setting A / A
Change Wi-Fi Kit Update date

Address Change DEreTere Update

i [

Click “Select Device Type”

Indoor Unit Installation Data

. Adds Model RME | Loc
o Select target units e el | o Apentien),
Multi choice available >
Device Firmware Update 00100.00 Fornat Entir
Import address st Gad

o Open the “Update File” (*.*.hex)

(6

Update File Path Qﬁﬂ SEWLHE IEWLHE 25 W3SAC HE Z2WiMicom § I

Click “Start” button

4/23/2019
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Software Update

Software Update Fail — Retry
= When the update process is started SNET Pro 2 will automatically backup the unit list
= For adding unit addresses use “A” function

Import address list =

= 20.00

= 20012
¥z 20.01.03  Fail to download,

= 20.01.06

I 200107
= 2001.08__Fail to download

Select address list

Click “Add All”

iMnl’mm Updae 00000 Fomt Evken )
[imsort adess st o |

Select target units

Proceed update again

Writing The EEPROM

Execute SNET Pro 2 and connect to the system

Q Home Trend Graph Add-On
X
=

Connect

upied KBy
and Entering foom antro ecording £ Default Layout 2
Serial Port Controller Communication File Record Layout Contral Unit

Run SNET Pro 2

T

Click “Connect” icon

:—: mmem——

Select “Set Layer(F1,F2)” Set Laye[¥F1/F2) Control Layer (R1/R2)

Unit = Temp,: ¢ Power :kW Pressure * kgl/cm®  2016-09-07 2% 308

12



Writing The EEPROM
Select EEPROM Writer on SNET Pro 2

Go to “Add-On” tab = T
o g & 3
Address  Setting ACURitSW  UART Outdoor  |indoorOption | Abnormal  Auto Start
T Change  Wi-Fi Kit Update  Update EEPROM Write Writer Data Backup  Up Result
9 Click OUtd?of,EEPROM Address Change || Device Firmware Update fite Install Unit Information
Write Outdoor Unit Installalion Data o ———— = e —
Address 10,
Location HP ODU_ _
i Serial Number BOZAP3G!
o Select target device eLel Tt Siora
Sub Micom DBo1-011
Inverterl Micom DBgI-01 = 1000
Inverter2 Micom DBY91-015C
H &, : Hrsd Fanl Micom pasn—m
o Click “Open Option File —rem—— P
EEPROM Version DB&2-01
Total Comp 4
- ———! Name Hex Dec
£amp, CuL o EEP_Verionl oo M
5 * % Caol Calibration 1 EEP_Verion2 = 5
Select file (*.*.src) — S e
| Cumentlimit | EEP_DBC0ge2 A ® 5
il Ret o EEP_0BCoce3 0w 0
ke B Code_| oc 12 w&m
Code_2 0a 0
N 4 i 3 ” Code_3 (-] 8
o Click “Write Option S ®. 8 ‘
Coge.5 L - n
Code_6 (o Gome |
Coe 7 g

Writing The EEPROM - VIDEO

Connect

UART
Update EPR te v ats Back p Result ek
Device Firrmmare Update Option Write Install Unit Information Refrigerant Check

Click EEPROM Write
Select target device

Open Option File
Select file(*.*.src)
Write Option

Unit = Temp.: ¢ Power : kW Pressure : kgt/em»  2016-09-07

4/23/2019
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Writing The EEPROM

= [f you write the wrong EEPROM file for the Outdoor Unit,
an E163 error is generated or the system will malfunction

Video play
Wrong EEPROM file

= When the EEPROM writing is completed correctly, the
DVMS system should be put into “Trial Operation” to
confirm system normal, error-free operation

Outdoor Unit PCB - “K” Tactile Buttons

Previous Generation ODU Main PCB Current Generation ODU Main PCB

® K1, K2, K3, and K4 buttons
are used to put the system
into various service and

"L K1 K2 K3K4
o X A
S ‘,‘ Ak ‘.‘ [

commissioning modes

®  Also used for service mode
operations and operation
data display

14



K1 Button Function
K1 (Number of press) Key operation Display on segment
1time Refrigerant charging in Heating mode K, 1, BLANK, BLANK
2times Trial operation in Heating mode K, 2, BLANK, BLANK
3times Pump outin Heating mode (Outdoor unit address 1) K, 3, BLANK, 1
4times Pump out in Heating mode (Outdoor unit address 2) K. 3, BLANK, 2
5times Pump out in Heating mode (Outdoor unit address 3) K, 3,BLANK, 3
6times Pump out in Heating mode (Qutdoor unit address 4) K. 3, BLANK, 4
7 times Evacuation (Outdoor unit address 1) K, 4, BLANK, 1
8times Evacuation (Outdoor unit address 2) K, 4, BLANK, 2
9times Evacuation (Outdoor unit address 3) K, 4,BLANK, 3
10times Evacuation (Outdoor unit address 4) K,4,BLANK, 4
11times Evacuation (All outdoor units) K, 4, BLANK, A
12times EndKey operation -
Press and hold 1time Auto Trial Operation K, K, BLANK, BLANK

K2 Button Function
K2 (Number of press) Key operation Display on segment

1time Refrigerant charging in Cooling mode K. 5, BLANK, BLANK
2times Trial operation in Cooling mode K, 6, BLANK, BLANK
3times Pump down all units in Cooling mode K, 7, BLANK, BLANK

H/R: Checking the pipe connection
4times H/P: Automatic setting of operation mode (Cooling/Heating) K, 8, BLANK, BLANK

for trail operation
Stimes Checking the amount of refrigerant ;Klﬁjje);?‘:ﬂ;ygit p“ggiin)s may
6times Discharge mode of DC link voltage K. A BLANK, BLANK
7 times Forced defrost operation K. B, BLANK, BLANK
8times Forced oil collection K, C, BLANK, BLANK
9times Inverter compressor 1 check K, D, BLANK, BLANK
10times Inverter compressor 2 check K, E, BLANK, BLANK
11 times Fan 1 check K, F, BLANK, BLANK
12times Fan 2 check K. G, BLANK, BLANK
13times End Key operation -

4/23/2019
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K4 Button Function

K4 (Number of KEY operation Display on segment

press) SEG 1 SEG2,3,4

1 time Qutdoor unit model 1 AM160FXV* %% % — Off, 1,6
2times Order frequency (Compressor 1) 2 120Hz—1,2,0
3 times Order frequency (Compressor 2) 3 120Hz—1,2,0
4 times High pressure (MPa) 4 1.52MPa—1,5,2
5 times Low pressure (MPa) 5 043MPa—0,4,3
6times Discharge temperature (Compressor 1) 6 87°C—0,87

7 times Discharge temperature (Compressor 2) 7 87°C—0,8,7
8times IPM temperature (Compressor 1) 8 87°C—0,8,7
Otimes IPM temperature (Compressor 2) 9 87°C—0,8,7
10 times CT sensor value (Compressor 1) A 2A—0,2,0
11 times CT sensor value (Compressor 2) B 2A—0,2,0
12 times Suction temperature c 42°C—-,4,2
13 times COND OUT temperautre D 42°C—-,4,2
14 times Temperature of liquid pipe E 42°C—-,4,2
15 times TOP temperature (Compressor 1) F 42°C—-,4,2

K4 Button Function

“ (h;umm::)er i KEY apesation SEG 1 S o:E:zgr;e : t
16 times TOP temperature (Compressor 2) G 42°C—-,4,2
17 times Outdoor temperature H 42°C—-,4,2
18 times EVlinlet temperature I 42°C—-,4,2
19 times EVI outlet temperature ) 42°C—-,4,2
20 times Main EEV1 step K 2000 steps — 2,0,0
21 times Main EEV2 step L 2000 steps — 2,0,0
22 times EVI EEV step M 300 steps — 3,0,0
23 times HR EEV step N 300 steps— 3,0,0
24 times Fan step (SSRor BLDC) (0] 13steps—0,1,3
25 times Current frequency (Compressor 1) P 120Hz—= 1,20
26 times Current frequency (Compressor 2) Q 120Hz— 1,20
27 times Suction 2 temperature (H/R) R 42°C—-,4,2
= Msterindoor unitaddiess | S| 1o oorum on s seected st mser - 0,1

4/23/2019
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Electric Discharge Mode

= WARNING: It is extremely hazardous to touch an inverter PCB, fan PCB due to high voltage electrical shock
= Execute “Electric Discharge Mode” or wait 15 minutes after main power is switched off to the unit

ELECTRICAL SHOCK
DISCONNECT ALL ELECTRIC POWER,
NCLUDING REMOTE CONTROLLING

) DEVICES. BEFORE SERVCH
Warning Label FOLLOW PROPER LOCKOUT/TAGOUT
PROCEDURES TO ENSURE THE
POWER CANNOT BE INADVERTENTLY
ENERG!

VERIFY WITH AN APPROPRIATE
VOLTMETER THAT ALL CAPACITORS
HAVE DISCHAI
FAILURE TO DISCONNECT POWER AND
DISCHARGE CAPACITORS,
SE

BEFORE
i L RESULT N DEATH
OR SERIOUS INJUI

BEFORE INSPECTING THE CONTROL
BOX. EXECUTE DISCHARGE MODE
(BY PRESSING THE K2 BUTTON6.
TIMES), FLIP THE CIRCUIT BREAKER
AND DISCONNECT CONNECTO!

(s TH DOTTED CIRCLES IN
THE ILLUSTRATION).

o =

[ | - -
Inverter PCB’: ] Fan PCB
e

——

17
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Electric Discharge Mode

K2 (Number of
KEY operation Display on segment
press) pel play on seq
1time Refrigerant charging In Cooling mode “K"5 " BLANK™“BLANK"
2times Trial operation In Cooling mode “K"6" BLANK"“BLANK"
3times Pump down all units In Cooling mode “K™ 7" BLANK™“BLANK"

H/R: Checking the pipe connection
4times H/P: Automatic setting of operation mode (Cooling/ “K"8" BLANK™ BLANK"
Heating) for trall operation

"K"9" X X (Display of last two digits may differ

5times Checking the amount of refrigerant donan
[ 6times Discharge mode of DC link voltage “K™A"BLANK"“BLANK" -]
7times Forced defrost operation “K"*B" BLANK™BLANK"
8times Forced oll collection “K"C"*BLANK™BLANK"
9times Inverter compressor 1 check “K""D""BLANK""BLANK"

During “Electric Discharge Mode” (ODU), the voltage of Inv 1 & Inv 2 will be displayed alternately

= Itis extremely dangerous to come in contact with the Inverter PCB’s and Fan PCB due to the
PCB's being charged with high DC voltage

= Before repairing or replacing PCB'’s always switch off the line voltage power to the ODU and wait
at least 15 mins, for the PCB to safely discharge or use “Electric Discharge Mode” when possible

= Depending on the error, “Electric Discharge Mode” may not operate properly.

E464 & E364 errors can indicate damage to the PCB as a result of excessive heat so “Electric

Discharge Mode” is not to be used to discharge the DC voltage

Electric Discharge Mode

VLS g 'ap s [iiis aa KL IiGHGERS T

LY

2 > : M E = 3 = Byt
Current Generation ODU Main PCB

Previous Generation ODU Main PCB

Items Cooling
Number K2
Key
Press x 6

} A— Inv. 2 DC voltage — +A — Inv. 1 DC volt

Ex) 445V - 0445

Display

18
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Pump Down Operation

System pump down — Recovering the system refrigerant charge into the outdoor
unit to enable IDU repairs

= CAUTION Before Pump Down: For module installations (2 or 3 ODU’s piped together) or long refrigerant
piping installations, the entire refrigerant charge may not be able to be recovered into the ODU'’s. A portion
of the refrigerant will have to be recovered into a separate recovery container. See Next:

= Observe low pressure during pump down operation by initiating “View Mode” in the ODU display
(press the K4 button 6x)
= If the low pressure drops below 29 psig immediately close the gas side service valve and stop pump
down operation (press K2 button 2x or K3 button 1x)
= |f the low pressure drops below 14 psig during pump down operation the system will stop
automatically to protect the compressor
= After the pump down operation stops, approximately 3.3 Ibs. of refrigerant gas remains in the field piping
= Caution: Do not use a torch to disconnect the piping

Pump Down Operation

How to recover refrigerant into the recovery container before pump down

= Connect manifold gauge hoses to low side gas and liquid service valves, recovery container and
set up the scale
= Verify total system refrigerant charge
= Turn on 50% of the indoor units in the cooling mode
= After 10 minutes of operation verify the high pressure
= If the high pressure is above 427 psig, turn off some of the indoor units until the high
pressure drops below 427 psig. l ]
i ¥

= When the high pressure is below 427 psig, open the liquid service valve and recovery
container valve and begin to recover refrigerant from the system ‘ 4
= Continually check the weight of the recovery container '
and close the valve when 50% of the total refrigerant
charge has been recovered
= Caution: If too much refrigerant is recovered from the
system, the pump down cycle will not operate correctly
Scale

19
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Pump Down Operation

Previous Generation ODU Main PCB Current Generation ODU Main PCB

Howto Initiate K2Tact Switch 3times

Compressor Address No.1 Qutdoor Unit - 60Hz (Cther Outdoor Unit COMP OFF)

Indoor Unit Whole Operation (The set temperature=3°C)

AWayValve OFF {Cooling Mocle)

Outdoor Fan Maximum air flow

Main EEV Qperation side : 2000 Step, Stopside: 2000 step

Maximum Operation Time 30 minutes
Etc. Does not conductthe operation of the special operation, and protection control.
Pressure and temperature isoutsicle normal limits: Operationis shut down after gas pipe manually closed.

Pump Down Operation — Single ODU

1. Close Liquid valve | |2. Start pump down | | 3. When L P < 29.0 psig| | 4. Close gas valve | | 5. Press K3 to stop |
—

_— =

K

20
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Pump Down Operation — Module System

1. Close gas V/V in sub units I ‘ 2. Start pump down I | 3. Wait 20 mins. I 4. Close liquid V/V in sub unitsI

— —
| - —
@fi{?asvlv Liquid viv. \‘@

Main unit 3 Sub 1 unit 3/

Pump Down Operation — Module System cont.

| 5. Close liquid V/V in main | 6. When L.P < 29 psig. I 7. Close gas V/V in main ODU I ‘ 8. Press K3 to stop I

— G—

,TGas viv Liqui; VIV o1 Gas viv Liquid v/v,
Pl 2 Fa AN

X' Main unit 3 i Sub 1 unit

21



Pump Out Operation

Pump Out Operation cont.

Outdoor unit | Main | Sub1 | Sub2

Key number K1

Press x 3 ‘ 4 ‘ 5

Howtolnitiate K1 Tact Switch 3 times~6times
Compressor 60Hz
Indoor Unit Whole Operation (The set temperature=40°C)
4\WayValve ON {Heating Mode}
Qutdoor Fan Maximum air flow
Main EEV Operation side : 700 Step (Stop side : 0 step)
Maximum OperationTime 10minutes
Protection Control Conduct the discharge temperature, high pressure control. (Low pressure protection control is not carried out)
% Low pressure is outside normal limits: Operation is shut down after gas pipe manually closed.
Hc Entry after safety start. (Only the corresponding Outdoor Unit operation.)
To pumpout morethan 2: Except communication between Outdoor Unit of relevant set afterworking forone,
remaincer set makes Pump Out add.

System pump out — Recovering the system refrigerant charge into the indoor units to enable ODU repairs

= Observe low pressure during pump out operation by initiating “View Mode” in the ODU display
(press the K4 button 6x)

= [f the low pressure drops below 29 psig immediately close the gas side service valve and stop pump out
operation (press K1 button 1x or K3 button 1x)

= [f the low pressure drops below 14 psig during pump out operation the system will stop automatically to protect

the compressor
= Caution: Do Not use a torch to disconnect the piping

K1 K2 K3 K4

EO R B E A

4/23/2019
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Pump Out Operation — Module System

1. Close Liquid valve | ‘ 2. Start pump out I 3. When L P < 29.0 psig I ‘ 4. Close gas valve I | 5. Press K3 to stop |

Sub 1 unit

==

13

Vacuum Mode

= Procedure for initiating vacuum setting after ODU repair

= Due to multiple EEV’s and solenoid valves, this function is required to insure proper system evacuation

K1 button Display on segment Function
7 times |— 4, blank, 1 Vacuuming (Outdoor unit address 1)
8 times |— 4, blank, 2 Vacuuming (Outdoor unit address 2)
9 times k. 4, blank, 3 Vacuuming (Outdoor unit address 3)
10 times }. 4, blank, 4 Vacuuming (Outdoor unit address 4)
11 times }, 4, blank, A Vacuuming (All outdoor units)
Howtolnitiate K1Tact Switch 7 times~11times
Compressor OFF
Indoor Unit‘Outcloor Fan OFF
4y Vae OFF
Valves Open dlvalvesmadimum
If not tum offthevacuum mode the start of nomal opesationiis prohibitec

4/23/2019
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Error code troubleshooting topics

= Communication Errors

= Compressor Errors

= EEV Errors

= [PM/Inverter Errors

* Temperature Sensor Errors

= General Errors

24
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Error Code Display

» Meanings of First Alphabetical Character / Number of Error Code

Displayed alphabet Explanation
How integrated error E When displaying Error 101~700
COdes are dlsplayed ,a When displaying Error 701~800
Displays address of subordinate within the set
When E206 occurs
- €001 : HUB, C002: FAN, C003: INV1, CO04: INV2
L When MCU Displays address of MCU
hen occ
e M erroroceurs X C100:MCU adkress 0, C101: MCU address 1, C102:MCU adiress 2
Y] When displaying outdoor unit address
o Ex) U200: Outdoor unit 1, U201: Outdoor unit 2, U202: Outdoor unit 3, U203: Indoor unit 4

H When displaying indoor unit address
Ex) A00O: Indoor unit adress 0, AO01: Indoor unit address 1, A002: Indoor unit address 2

= Order of Error Display
Classification Error display method Display Example
Display method for error that occurred in Error Number ~ Indoor unit address ~
E471~A002 ~E471~A002
indoor unit Error Number, repeat display
Display method for error that occurred in outdoor unit Error Number ~ Outdoor unit address -+ E471-U200~E471~U200
and other methods of error display Error Number, repeat display E206 - C001 ~E206 - C002

Communication Errors

N

communications

R1 R2 communications

I “NASA” Communication Protocol — 5vdc

F1 F2 communications

25



4/23/2019

Communication Errors
E201 — Communication error between IDU & ODU during tracking
Outdoor unitdisplay E ES !
Dud, Cassette (1/2Way) Conscle, Celing Cassette (ini4Way) Wallmounted (NeoF erte)
o Operation | Defiost | Taner | Fan [FkesP1[Operaten| Defrog | Timer [ Fiker | Opention] Timer [ Tubo | MC [ 27C
Indoorunit display xlxl(}lowx xlO]O X xlxlo‘ﬂlx
# @ 0ON O:Flash x: OFF
Judgment Method - Communication error betweenindoor and outdoor units
Cause of problem - Refer ta the judgment method below.
Cause Solution
Indoor quantity # IDU quantity setting in Outdoor unit Adjust the setting
F1,F2 wire disconnection / Any IDU power down Check the F1,F2 wire / Power on
Communication IC (Integrated circuit) faulty Check the IC
Duplicated address setting(E108 will be shown as well) Change the indoor unit’s address

Communication Errors
E201 — U200 Communication error between IDU & ODU

* Problem: System stop due to intermittent E201 error
= Condition: System operating properly when commissioned — see next

F1 F2 communications

Opasaticn | Defrost | Timer | Filter
X ] il X

26



Communication Errors

E201 Communication error between IDU & ODU cont.

Action Result
Check wiring to F1,F2 terminal block OK
Comm. IC check OK
Check ODU PCB setting OK
Check Other error occurrence OK
Wiring broken check NG - middle of the F1 wire was broken

Solution:
Replace the damaged communication wire: 16/2 stranded with shield
No splices between terminal connections

F1 F2 Communica e

r-y

Broken

Communication Errors

E201 Communication error between IDU & ODU
Check the communication IC before replacing the PCB

{ E‘ Comm. IC 3 -

between
IDU & ODU

Comm. IC for
wired

Outdoor unit

Indoor unit

= Measurement method
= Measure resistance value: No.5 — No.6 / No.5 — No.7 / No.5 — No.8
= Judgement
= Normal: All are in hundreds Q to hundreds of KQ
= Defective: One or more measure low in tens of Q
= One or more indicate open circuit

4/23/2019
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Communication Errors
E205 — Internal communication error of the ODU Control Box

Outdoor unit display EESS
Duct, Cassette (1/2Way) Console, Celing Cassette (/Minié Way) Wallmounted (NecForte)
o Opesaticn | Defrost [ Timer [ Fan | Fiter/MPi| Opesation | Defrost | Timer | Fher [Operaton| Tmer | Tubo | 24C | 27C
Indoorunit display » I)])J ‘}'I’ ) ]I'I)‘
%®:0N O:Flash x:OFF
Judgment Method - Communication error between the C-Box PCB
- Communication wire inside the C-Box is unconnected
Cause of problem  MainPCB
1) No communication jumper connector on Inverter PCB PCB Connection order
TR 2) No power supply to inverter PCB
Possibility ) N0 POMer SuppY Pes
3) Poor connection of communication wiring and connector

4) Wrong HP information in EEPROM (2comp EEPROM in 1comp ODU)
] ‘
' '

INV PCB 2
jumper
A

Comm. jumper Connection Inv1 and Inv2

Communication Errors
E206 — Internal communication error of the ODU Control Box

Outdoor unit display EEBS
Duct, Cassette (1/2 Wayl.Console, Celing Cassette (4/Minid Way) | Wall-mountad (NeoForte)
diploy Opeation| Defrost | Timer | Fan | Fter/MPI|Opesation | Defrost | Timer | Fitter |Operation| Timer | Tubo | 24C [ 27C
Indoorunit dis
[oJo[-[-ToJo[~T-[~JTofo]
*@®: 0N :Flash x: OFF
Judgment Method PCB does not respond to the invoked Main PCB
Cause of problem - C-Box internal Inverter PCB, Fan PCB, Hub PCB defective
Possibilit 1) Poor connection of communication wiring and connector
Yy 2) Defect of related electric component
Reference
= E206-C001: HUB PCB communication error / E206-C002: Fan PCB communication error
= E206-C003: Inv 1 PCB communication error / E206-C004: Inv 2 PCB communication error
= E206-C005: Water HUB PCB communication error

4/23/2019
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Communication Errors
E108 Duplication of indoor unit address

. 1
Outdoor unit display E 1118 - soox pc:addtess of duplicateindoor unit)

| Operation | Defrost Timer Fan | Rlter/EMl |
Indoor unit display * x [ U X
#@:0N (D:Flash x OFF
Judgment Method Refer to the judgmentmethod below,
Cause of problem « Indoor unit and MU address duplication.
Cause Check point
Display : E108-A001-E108-A001... 1. Find IDU address #01 and then set the address again
- Duplicated address of indoor unit (The indoor unit has an error LED is blinking).

- A001 IDU tried to use address

already exist. 2. Use S-net pro to fine the IDU and set the address again.

Duplicated address of indoor unit in

Check the EEV Kit setting
EEV kit

Display : E108-C101-E108-C101...

Check MCU address rotary switch
-> Duplicated address of MCU

Communication Errors
E108 Duplication of indoor unit address

Case 1. After set all IDU’s address system show E108-A001, 2 IDU LED is blinking
What is the problem?

E108-A001

! I I l I |

#04 #05

#00 #01 #02 #03

Case 2. After tracking in DMS2 or DMS2.5 system shows E108. What is the problem?

R1,R2 E108-A200

#00 ] #01 ] #02 ] #03

4/23/2019
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Communication Errors

E604 Communication error between wired RC and IDU

PIM Display

E604

Contents

Communication error between wired remote controller & Indoor unit

Error result

Remote controller stop

Cause

- When tracking between wired remote controller and indoor unit/ventilator (ERV) is not complete

for more than 3minutes( ex: System communication error like E201, E108...)

- IDU address has been changed after wired remote controller tracking completion

Treatment

1) Power reset of Wired Remote controller (Manual reset ; re connect the power wire)

SMTWTFS

£6 04

Communication Errors

E613 Communication error between DMS and PIM/SIM — 15 mins.

PIM Display E613
Error which occurs when there is no communication between DMS and PIM/SIM for 15
Contents
minutes
Error result | PIM stop

Cause

- System communication error like E201, E108...

- Wired disconnection

Treatment

- System communication error fix

- Check the wire

4/23/2019
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Communication Errors

E108 — E604 — E613 Troubleshooting

Error code Description Cause Solution
Comm. error between Comm. was not finished
E613 Fix E108
DMS and PIM/SIM Because of E108
Address duplication of EEV KIT address setting
E108 Fix IDU address
IDU/MCU/EEV kit Failure (human error)
Power reset on
Tracking error between remote Tracking fail because of
E604 Wired remote
controller and the IDU E108
controller

E108 - E604 — E613 o
Control Layer = _I -‘ ------------
pms20/2:s : - T Power source
——— | wm
PIM
o

Communication Errors

|
Set Layer (ST ] Q g EEV KIT

[
AR o

o T 1T 1
#00 #01 #02 #03 #04  #05
E108-A001 ﬁ} DU nl)u DU DU nl)u DU
-
= -—

E604

4/23/2019
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Compressor Errors

Compressor Starting Error

Outdoor unit display E"fE { INVERTER! PCB)
EF6 | wmmers

- Startup, and then if the speed increase is not nomally.
Ji it Method
T - Detected by H/W or SW.
Compressor connection emor
Cause of problem - Defective Compressor
- Defective PCB

[_Sensorless changeover |
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Inverter Overcurrent

EHEH/EHES pwemmirce
EFEH/ETES wwemmmerc

- Will occur if the overcumrent flowing in the IPM.

- Detected by HW or SW

- Installation defective Connection wire error
Cause of problem - Comp. defective Motor defective

Qutdoor unit display

Judgment Method

E461/464
E361/364

Compressor

k. e
Inverter PCB

E461/361 & E464/364 Troubleshooting

Diagnosis 1: Using the Inverter Checker
= Power off to the ODU and wait at least 15 min for electric
discharge
= Connect the inverter checker: U (red) — V (white) — W (black)
= Initiate the inverter checker function in the ODU PCB
= Any LED(s) not blinking: PCB output failure
= Replace the inverter PCB

4mmm | et’s see the videos

. 3th visit
Inverter > 2 yisit 5 System : Comp
PCB order PCB replace Error order . Comp Completion

replace

Check with Order 2nd visit

Inverter | =) Comp
heck comp
[ replace

4/23/2019
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E461/361 & E464/364 Troubleshooting

Diagnosis 2: Dual compressor ODU diagnosis

= Power off to the ODU and wait at least 15 min for PCB electric discharge

= Cross-connect the compressor wire: Inv. PCB1 to Compressor 2 & Inv. PCB2 to Compressor 1
= Observe the results

- Before_Change __After_Change | Measure. .
E461 E361 Replace No.1 Compressor :
E461 E461 Replace No.1 Inverter PCB ’
E361 E461 Replace No.2 Compressor
E361 E361 Replace No.2 Inverter PCB

E461/361 & E464/364 Troubleshooting

Diagnosis 3: Check Inverter PCB malfunction with VOM tester

Measured Point .
Division " - Criterion
PGBT u
PAGBT Vv
Measure PAGBT W ;
the resistance values U Nier | Merethen3
v NAGBT Measurement emor can occur for reasons s
w NAGBT uch as the initial measurement condenser
u PIGBT discharge.
v PIGEBT Measured over at least three times.
Measure the diode w P-GBT
voltage values NAGBT 1] 03~07v
v
W
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E461/361 & E464/364 Troubleshooting

Diagnosis 3: Check Inverter PCB malfunction with VOM tester

= Power off to the ODU and wait at least 15 min for electric discharge

= Remove all of the Inverter PCB wire connectors and screw terminal connections
= Include the wire connected to the compressor and reactor

= Set the VOM for testing

E461/361 & E464/364 Troubleshooting

Diagnosis 4: Check compressor malfunction with VOM tester
=  Power off to the ODU and wait at least 15 mins. For possible IPM failure
= Electric discharge mode may not function
= Remove compressor wires from terminal block and set the VOM for testing

Resistance test Normal range
Resistance value of (U-V,VoW,WoU) less than 20
on compressor
Resistance value between the body of MO

compressor and chassis

Example
Resistance (20°C)
Comp Model C-R or U-V (@) C-S or U-W (Q) V-W ()
1 DS-GBOS2FA++ 0.21 0.20 0.22 0.21 0.20 0.22 0.21 0.20 0.22
2 DS-GBOS2FB++ 0.13 0.12 013 0.13 0.12 0.13 0.13 0.12 0.13
3 DS-GBOG6FA++ 0.14 0.13 0.15 0.14 0.13 0.15 0.14 0.13 0.15
B DS-GBO70FA++ 0.11 0.11 0.12 0.11 0.11 0.12 0.11 0.11 0.12

4/23/2019
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Overvoltage & Low voltage Error — E466/E366

‘Outdoor unit display EH‘EE (INVERTER! PCB)
EJ-'EE (INVERTER2 PCB)

N-phase wiring error and EMI Fuse short.
Judgment Method N

Check theinput wiring
EMiFuse short

Causeof problem

Power Off

I

" 330Visthevolage
between terminal blocks
— RSTw?

PowerR 5,T,Nwirevoltage check and restart it

Yes

DidtheEMIPGBFuseisshort?

Replace Inverter PCB and then restart it.
*(Check the 3-phase sensing dircuit part.

Yes

the inverter PCBis normal.

{ Replace Fuse, if the rectifier diode of |

L eSS
EEV Errors

Stepper motor

Bellows

Needle &
Orifice

4/23/2019
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EEV Leak — No error

EEV Errors

Problem: Heavy moisture condensing on body of the indoor unit
Condition: Indoor unit stop and room is humid

EEV Leak — No error cont.

Condensation | | Cold draft |

EEV Errors

I EEV leak |

Hot & humid air
by natural convection

v

I Refrigerant flow —I
v

I Low coil temperature I

v

Indoor unit body
temperature dropping

v

Condensation forming on
the indoor unit body

4/23/2019
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EEV Errors
EEV Leak

= Find the cause of the EEV leak and repair it
= How to check the EEV leak
= Turn on 1 indoor unit in the Cool mode and the others in Fan mode
= Wait at least 10 minutes and review the operation stats
= Note the evaporator inlet and outlet temperatures of the indoor units in Fan mode

Addr | Btu/hr | Power | Mode Fan Set Temp | Room Temp | Evap In Temp | Evap Out Temp | EEV Step
1o | 12MBtu . Cool | High | 70°F i _70°F | _45°F _|_ 63°F_ | 116
| 0o | ()| Fan |Auto| 72°FI| 68°F 43°F 57°F : 0
2 [ 0 | ()| Fan [Auto| 72°F | 68°F 43°F 63F || 0
13 0 5 Fan | Auto | 72°F | 66°F 41°F 55°F I o
14 0 IC\\ Fan | Auto | 72°F ! 68°F 59°F 59°F : 0

e e e e o o e - - - - - -

EEV Errors

EEV Leak

Reason
Contents Malfunction of EEV (Scratching in orifice and pin surface because of foreign materials)
Error result Water condensing in stopped indoor unit
Possibility 1) Scratching in orifice and pin surface because of foreign materials Normal orifice ]
1) Replace the damaged EEV assembly

Uzt 2) Evacuate the system again and Remove the foreign materials by using filter driers

damaged orifice

VT

(SUS304)

Orifice
(Brass, C3604)

38



Error code
Contents
Error result

Possibility

Treatment

EEV Errors

E152

Error due to closed EEV indoor unit (2nd detection)

No cooling, No heating
1) EEV coil or wire or connector disconnection
2) EEV coil / body is broken

- W

)
)
) Connect EEV coil again

) Check EEV coil resistance and replace
)

)

w N

Replace EEV body
Check both Evaporator sensors

IS

Evaporator in/out sensor is pulled out totally at the same time

* 1st detection of EEV closing : E-703 error - The indoor unit stop > Remote Controller On : The indoor unit restarts.

Main EEV coil resistance value standard (measured temperature 68°F

Main EEV Coil

Operation voltage | Interphaseresistance

DQ )
'M;; Re-Wh
(o) ed @ Re-Or
Orange- 12412 BB'r\;‘T
rardl k
Yellow Brown Blue | T
(cow) 150£15

Detection Factor
T Cond_out— T Air_out > 5°F
T room air_in—T Evap_in > 7°F
T room air_in — T Evap_out > 7°

Comp. On & Indoor unit On

How To Replace The EEV Head

1. Check wiring condition of
connector

2. Check wiring condition of coil

3. Check coil resistance
each terminal

BT

RED — WHITE 150+15Q
RED — ORANGE ”
BROWN-YELLOW "
BRWON-BLU "

COM : RED, BROWN

Condition

4/23/2019
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How To Replace The EEV Head cont.

Remove motor Replace motor with Assemble @ with a torque Finished
new washer wrench (11 ft.bs.),
and a backup wrench
= When removing the motor, it must be in the full open position (New motor is provided at the 2000 pulse position)
= Motor should only be replaced when the pressure on the needle shaft is less than 145 psi.

Disassemble EEV body
with a wrench

Shaft which is connected with Bellows extends
out based on pressure behind the bellows
Deformation of Bellows

— Opening level may be changed

How To Replace The EEV Head cont.

EEV failures caused by misaligned stepper motor push rod, valve body shaft out of alignment
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IPM-Inverter Errors

Intelligent Power Module

IPM Errors

Poor cooling due to IPM overheating

= Problem: Poor cooling

= Condition: Compressor frequency doesn’t increase — High IPM temp — High suction pressure
= History

1. Trial operation

2. Inverter PCB — EMI PCB — Reactor replaced

3. High IPM temp — low compressor frequency — reduced cooling capacity

5/28
5/27 case 1 case 2 case 3
Test
exchange PCB position

upper PCB change lower PCB change each other

PCB_A PCBC PCBC PCBD
Upper PCB freq. 55hz freq. 54hz freq. 55hz freq. 55hz
(inv 2) IPM 192°F IPM 180°F IPM 174°F IPM 178°F

PCB B PCBB PCBD PCBC
Lower PCB freq. 52hz freq.51hz freq. 52hz freq. 52hz
(inv 1) IPM 187°F IPM 198°F IPM 196°F IPM 192°F

4/23/2019
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IPM Errors

Poor cooling due to IPM overheating

= Root cause: Bad thermal contact of the IPM to the heat sink due to a faulty bolt

]
£l

—

- " cm—

IPM Errors
Poor cooling due to IPM overheating
= Solution: Replace the faulty bolt and properly reattach the IPM to the heat sink using thermal grease
,m——==,
Date 5/28 5/29 Date 6/5 1 6/5 1
OD Temp 100° 100° OD Temp 107° 105° 1
High pressure 87° 87° High pressure 94° 1 97° |
Low pressure 52° 53° Low pressure 51° 1 50° 1
= >
Comp1 27 126° 126° Comp1 142°  41l2” 180° \' 1
Comp2 No131°_ 7 131° Comp2 147° g N\ 185°.7 I
Current1 123 153 Current1 14.9 1 20.2 1
Current2 10.3 14.2 Current2 14.2 1 19.3 1
IPM1 21870 192° IPM1 190°  1[77 185° NI
IPM2 No1920 178° IPM2 194° [N 87 S|l
Basic Reattach #1 Reattach #2 l Solved 1
‘N ———— ’
© IPM Temp Protection © HP Protection
-Hz Hold : 194°F -Hz Hold : 512 psi.
- Hz Down : 199°F - Hz Down : 526 psi.

4/23/2019
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IPM related error

Error code
Contents

Error result

Possibility

Treatment

Fan IPM overheating error

IPM Errors

E500 (INV 1) / E400 (INV 2)
IGBT module over heating error

1) Loose screw connection between IGBT module and heat sink
2) No thermal grease on Heat sink

3) Defect of related electronic component

2) Applying thermal grease to IGBT module & heat sink

)

)

)

1) Check status of screws on IGBT module
)

3) Change INV PCB

Inv. PCB

IGBT(IPM)
module

IPM Errors

System failure E455 error —- DVM S discharge duct with motorized damper

Motorized

(1]
Eﬂ = Damper
E

4/23/2019
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IPM Errors

Fan IPM overheating error - Troubleshooting

Qurdoar unit E '1’55 (FAN1 PCB)

display E 3 5 5 {FAN2 P(B)

Judgment
Method

IPM internal temperature more than 185°F (E455,E355)

Cause of prob- | . Heat sinkand IPM assembly defective. Fan PCB and heat sink

lem - Defective heat sink cooling

Heat sink

IPM Errors
Fan IPM overheating error
= Analysis resulit: Address 2 10,00,00 Address 10,00,00
= Condenser outlet temperature is too high Serial Number = TestOperation{LP) Completed
= Qutdoor ambient temperature is too high Operation Mode CompDown Comp Top1 50,1C
= Suspect insufficient air flow rate Operati Comp Top2 895
 Error Code 455 Qutdoor Temp, @ ‘
Capacily HP Compressor Current U '
Target Frequency1 0 Compressor Current 0
Order Frequency1 0 IPM1 Temp 53T
Current Frequency1 0 IPM2 Temp BT
Target Frequency?2 0 CondOut Temp,
Order Frequency2 1] Liquid Tube Temp, 1C
Current Frequency2 I Suction1 Temp, 12.2T
High Pressure 93° Suction2 Temp, 126C
Saturated T_Pd 133° Main EEYV 0
Low Pressure : EVI EEV 0
Saturated T_Ps 14T EVIIN 17.5TC
Dischargel 55T EVI OUT 50 GC
Discharge2 88,5T Outdoor Fan

4/23/2019
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Fan IPM overheating error

Example E455 — Fan overheat error

= Solution: Check the motorized damper
and open it manually

= Result: System operating properly

IPM Errors
Address 10,00,00 Address 10,00,00
Serial Number = TestOperation{UP) Completed
Operation Mode Autolnspect Comp Top1 64,1T
Operation Status Cool Comp.Top2 65 8
Error Code 0 Qutdoor Temp,
Capacity 16HP Compressor Current 94
Target Frequency1 64 Compressor Current 9,6
Order Frequency1 64 IPM1 Temp 52T
Current Frequencyl 64 IPM2 Temp S1T
Target Frequency2 67 CondOut Temp,
Order Frequency2 67 Liquid Tube Temp, 97C
Current Frequency?2 B Suction1 Temp, 104T
High Pressure @ Suction2 Temp, 10,3T
Saturated T_Pd 17 Main EEY 2000
Low Pressure 83 EVI EEV 0
Saturated T_Ps 7T EVIIN 326T
Dischargei 64.8T EVI OUT 34,8C
Discharge2 661T OQutdoor Fan 16

Temperature Sensor Errors

4/23/2019
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Temperature Sensor Errors

How to measure sensor resistance

Single sensor

Multiple sensor

Discharge

Comp top L e—
Cond out +tS——»
Outdoor

-[-8:—.

Temperature Sensor Errors

“ﬁ\\
Thermistor Sensor Error Scenarios @ \

Case Condition

e
open
Error : sensor is Open/Short - P
- Can not sense the temperature +
_ short

Error : Sensor is detached from the location holder 6 @ Holder
Case 2 - Sense wrong temperature /f %
sensor

Ex) actual 81°F — sensing 113°F L -

No error : Sensor is damaged(normally because of moisture & may read higher temperature)

Case 1

Case 3 - Sense wrong temperature

Ex) actual 81°F — sensing 104°F
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Temperature Sensor Errors — Case 1

. ) | obus [Errorunit] 1DUs |
IDU 121: Indoor temp s/s, 122: Evap in, 123: Evap out Active E"Ofl Normal | Stop | Normal |
221: Outdoor temp s/s, 224: water temp s/s of main ODU
Error 225: Control box temp s/s of main outdoor unit, 231: Cond Out
e ODU 251: Discharge(comp1), 257: Discharge(comp2), 276: Top(comp1), 277: Top(comp2)
308: Suction temp sensor, 311: Sub-cooler temp sensor
321: EVlin, 322: EVI out, 323: Suction 2
Others 219: MCU sub-cooler in, 220: MCU sub-cooler out
Judgment | Measured resistance is open or less than 100Q
Error Status Stop the unit and show the error in advance(others will work as normal)
Display Error unit & Main outdoor unit
Release When error is corrected — automatic release

1. Sensor disconnection

2. Sensor wire broken
Cause of error

3. Sensor connector damage
4. PCB faulty,

Temperature Sensor Errors — Case 1

Is sensor securely
connected to the PCB

Connect the sensor to the PCB then check again.
If connection was problem, error will be released

No

Disconnect the sensor from the PCB then measure
the resistance value between the two terminals

i

Resistance : Open Resistance : 2.9Q Resistance : 0Q

The resistance value is less

than 1000 or open Replace the sensor ‘

Replace the PCB which sensor is connected
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Temperature Sensor Errors — Case 2
v’ Case 2. Sensor is detached from the location or sensor is damaged
Error : ) | oDUs [Errorunit] IDUs |
. IDU 128: Evap in, 129: Evap out Active Errorl Normal | Stop | NormaI_I
© E128: Evap in © E129 : Evap out
(Condition : 1&28&38&4&5 for 20mins) (Condition: 1&2&3&48&5 for 20mins)
1. Cooling trial operation 1. Cooling trial operation
Judgment | 2. Cond out — Outdoor temp = 37°F 2. Cond out — Outdoor temp 2 37°F
Error 3. Room temp — Evap in temp < 39°F 3. Room temp — Evap in temp 2 39°F
4. Room temp — Evap out = 39°F 4. Room temp — Evap out < 39°F
5. Comp on & All indoor units are thermo on 5. Comp on & All indoor units are thermo on
Status Stop the unit and show the error(others will work as normal)
Display Error unit & Main outdoor unit
Release Indoor : remote off-on, press K3
1. Sensor detached 3. PCB faulty
Cause of error
2. Sensor damaged 4. Refrigerant shortage
R K 2% Sensing condition is very limited as there is high possibility of misjudgment
emarl
If sensor is damaged, protection control will secure the reliability of the system

Temperature Sensor Errors — Case 2

v’ Case 2. Sensor is detached from the location or sensor is damaged

Error [ _obus [Errorunit] IDUs |

OoDU 241: Condenser out ActiveErrorl Stop | Stop | Stop |

code

* Condition : 1&2&38&48&5 for 20mins

1. Heating operation

Judgment 2. High pressure average > 356 psi & Low pressure average < 121 psi
3. Evap out — Room temp 2 37°F & Evap in — Room temp = 36°F

4. Cond, out — Outdoor temp < 32°F

Error

5. Compressor on

Status Stop & auto restart max 6 times then stop & restart restriction

Display Main outdoor unit, after stop : whole system

Release Indoor : remote off-on, press K3

1. Sensor detached
Cause of error 2. Sensor damaged
3. PCB faulty
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Temperature Sensor Errors — Case 2

v’ Case 2. Sensor is detached from the location or sensor is damaged

Error aBlL 262: Discharge(comp1), 263: Discharge(comp2)
code 266: Top(comp1), 267: Top(comp2)

) | obus [Errorunit] IDUs |
Active Errorl Stop | Stop | Stop |

* Condition : 1&2&3 for 30mins

1. Operating compressor frequency is 60Hz or higher

Judgment
E 2. Discharge or top temp < high pressure saturated temp
rror
3. Suction temperature > Low pressure saturation temperature +18°F
Status Stop & auto restart max 6 times then stop & restart possible
Display Main outdoor unit, after stop : whole system
Release Indoor : remote off-on, press K3
1. Sensor detached
Cause of error 2. Sensor damaged
3. PCB faulty

Temperature Sensor Errors — Case 2
v Case 2. Sensor is detached from the location or sensor is damaged

Error , When error| _ODUs [ Error unit| IDUs |
. (e]n]V} 269: Suction Temperature Sensor occur | Stop | Stop | Stop |

* Condition : 1&28&3 for 30mins
Judgment | 1. Heating mode(exclude for main heating mode)

Error 2. | suction temp_current — suction temp_start| < 36°F for 30mins

Status Stop & auto restart max 6 times then stop & restart restriction

Display Main outdoor unit, after stop : whole system

Release Indoor : remote off-on, press K3

1. Sensor detached
Cause of error 2. Sensor damaged
3. PCB faulty
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Temperature Sensor Errors — Case 2
v Case 2. Sensor is detached from the location: Troubleshooting Chart

Is sensor securely
connected to the PCB

Connect the sensor to the PCB then check again.
If connection was problem, error will be released

No

Disconnect the sensor from the PCB then measure
the resistance value between the two terminals

Resistance value similar to
the Resistance/Temperature

Replace the sensor ‘
Chart

Yes

NOTE: Temperature tolerance: 3.6°F for 103 & 204 type sensors

Replace the PCB which sensor is connected

Temperature Sensor Errors — Case 3

v' Case 3. No error (sensor is damaged)

Error | System | _ODUs [Errorunit] IDUs |

code : D @i = I Status | Normal | Normal | Normal |

Judgment | System capacity shortage / Condenser freezing up

Error Status Sensor reading wrong temperature value

Display

Release

1. Sensor detached

2. Sensor damaged
3. PCB faulty
4. Refrigerant shortage

Cause of error

Remark Use SNET Pro 2 to monitor cycle data
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Temperature Sensor Errors — Case 3
v' Case 3. No error (sensor is damaged)
Sensor Temperature Role System
£ . Read higher SH control |EEV close - Capacity |
vap in
P Read lower SH control |EEV open - Possibility of liquid back - DSH protection - Capacity |
E ¢ Read higher SH control |EEV open - Possibility of liquid back - DSH protection - Capacity |
vap ou
P Read lower SH control |EEV close - Capacity |
Read higher SH control |Cool : no matter
Cond 9 Defrost Heat : Insufficient defrost - ice forming - Capacity | > Fan protection
ond out
Read lower SH control |Cool : no matter
Defrost Heat : Frequent defrost, longer defrost operation(Max 15mins) - Capacity |
. DSH protection control(Hz|& EVI EEV open) ->Capacity | & Possibility of liquid back >
Discharge Read higher | DSH control DSH protection(other s/s) > Capacity |
[Top DSH protection control = Hz|
Read lower DSH control -> Capacity | & compressor might be overheated > DSH protection(other s/s)
Read higher SH control  [Cool : No matter
Sucti 9 Defrost Heat : EEV open - Possibility of liquid back - DSH protection - Capacity |
uction
Read lower SH control  [Cool : No matter
Defrost Heat : EEV close > Capacity |, Frequent defrost
If sensor is misreading the temperature, protection control will be executed to secure the system reliability
Normally damaged sensor will read higher temperature(lower resistance)
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E291 - ..
E296 - ...

.Error on High pressure sensor (short or open)

Error on Low pressure sensor (short or open)

problem?

Refrigerant amount
insufficient

Voltage betwee

=5V

Check sensor connector

Pressure pins 3&4 on PCB

Replace PCB

/EVI-TN/EVI=PY

Replace sensor

E407 — Compressor stop due to high pressure protection control

QOutdoor unit display E ‘-",_’7’7 (AM====FX V=)
Duct, Cassette (1/2Way),Console, Celing Cassette (4/Mini4Way) Wall-mounted (NeoForte)
Oparation| Defrost | Timer | Fan [ FiteMPI| Operation| Defrost | Timer [ Fiter [Operatin| Timer [ Tubo [ 24C [ 27C
I |- JofJolof-JofJoJo[-]<[o]o]o
%@ ON : Flash x: OFF
Judgment Method Value of the high pressure sensor is detected at 569 psi or higher
<Cooling Operation>
- Outdoor unit fan motor problem (constrained, defective)
- Motor driver defective or wire is cut
- Outdoor heat exchanger is contaminated.
e b - Service valve locked/Fill refrigerant
<Heating Operation>
- Qutdoor unit fan motor problem (constrained, defective)
- Motor driver defective or wire is cut
- Service valve locked/Excessive refrigerant

E407 is one of the most common errors during trial operation, due to closed service valve(s)

4/23/2019
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E410 — Compressor stop due to low pressure protection control

Outdoor unit display EY 1 (amsssrxy==+)

Indocrunit display Duct, Cassette (1/2Way),Console, Celing Cassette (4/Mini4 Way) Walkmounted (NeoForte)
Operation| Defrost | Timer | Fan |Fiter/MPI|Operation| Defrost | Timer | Fiter [Operaion| Timer | Tubo | 24C | 27C
X D ] > . D 1) D X X U D D
% @®:0N O: Flash x:OFf
Judgmem Method Judgement method: note when the value of the low pressure sensor is 26 psi or less for cooling or 11 psi for heating
- Refrigerant shortage
- Electronic expansion valve blocked
Service valve closed
Cause of problem - Low pressure sensor defective

- Leakage of compressor discharge check valve of not-go-end outdoor unit
- Emor may be found when used in temperature range outside the conditions of use

(Operating outside temperature at -4°F or less for heating, or 23°F or less for cooling)

E416 — Discharge temp or top temp over 248°F

Outdoor unit display E LI ,-'E

Duct, Cassette (1/2 Way) Console, Celing Cassette (4/Mini4Way) Wallmounted (NeoForte)

Operation | Defrost | Timer | Fan |Fiiter/MPI|Operation| Defrost | Timer | Fiter |Operation| Timer | Tubo | 24C | 27C
X X L) 1) 1] X 1) 1) ) X X D 1] 1)

# @ 0N :Flash x: OFF

Indoorunit display

Judgment Method - When value of Compressor discharge temperature sensor / Top temperature sensor is checked at 1208 or more

« Refrigerant shortage

- Electronic expansion valve is blocked.

- Service valve blocked

Cause of problem - Defective discharge temperature sensor

- TOP temperature sensor defective

- Blocked pipe and defective

- Leakage of compressor discharge check valve |
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E439 — Error due to refrigerant leakage
E443 — Operation prohibited due to low pressure

oudoorunit | £ 4 75 metigerantieakagejucigment beforestaring

display EYHY T then stat, refigerantleskage judgment

Method - When start :When the high pressure sensor value{cooling 3.1kg/ o', heating 22kg/ o' ) is detection continuously for 3 seconds

Judgment + Before starting : Before compressor starting after system hait 2 minutes (High & low pressure sensor Open / Short esror occurs and 1kg/am2 or less)

Gause of Refrigerant leakage and shortage
problem - Disconnection or breakdown of high & low pressure sensor

Refrigerant amount
insufficient

Voltage betwee
Pressure pins 3&4 on PCB
=5V

Replace the PCB

Find leak point & fix
Vacuum & charge refrigerant

Replace the pressure sensor

E440 — Heating mode restriction due to high air temperature
E441 - Cooling mode restriction due to low air temperature

Outdoor unit E Y "n‘lﬂ (Prevention of heating operation due to high temperature of outdoor)

di ]
splay E "f L" 1 (Prevention of cooling operation due to low temperature of outdoor)

Duct, Cassette (1/2 Way) Console, Celing Cassette (4/Minid Way) Wallmounted (NeoForte)
Indoor Unit | |Operton] Defrost | Tmer | Fan | Fiter/MPI|Operation| Deffost | Timer | Fiter |Operaton| Timer [ Tuibo | 24C [ 27C
Display <« |« Jololol«<lololol <] «lololo
% @:0N :Flash x: OFF
Judgment - Heating operation : When the outdoor temperature s more than|  86°F
Method - Cooling operation : When the outdoor temperature is less than  5°F
;a:bs;:f - System protection operation status (Is not breakdown)

Note: Not a system malfunction, but mode operation within specified temperature range
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E446 — Error due to operation failure of Fan 1
E346 — Error due to operation failure of Fan 2

EHYE eanpcaranny
EFHE mnrcarn)

« Startup, and then if the speed increase is not normally.
« Detected by H/W or SW

- Compressor connection error

Cause of problem - Defective Compressor

« Defective PCB

Outdoor unit display

Judgment Method

an motor wire harness
properly connected

Check the wire connection

Test procedures using VOM
= Resistance values between fan motor phases
= UtoV/VtoW/WtoUall<10Q

= Resistance between the body of the fan motor
and chassis: Mega O

nverter phase checker
Test > normal

Replace the PCB

| Replace the fan motor

Fan starting error

Check the Inverter PCB with test meter

Measured Point
Division s Criterion Remark
40 u
40 3
Measure 40 w
the resistance values U 34 | than3 10
Vv 34
W u Measurement emmor can occur for reasons such as
M the initial measurement condenser discharge.
40 Measured over at least three times.
v 40
Measure the diode w 40
voltage values 34 u 0307
34 )
34 w

0000+
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Compressor Oil Acid & Moisture Testing Kit

Example Test Kit

Must be used to accurately determine the refrigerant condition before repairs, helping to insure proper refrigerant system clean-up
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Compressor Oil Acid & Moisture Testing Kit

‘Acid Test Kits - Type TA-1 and AK-3

Designed to Test Mineral, Alkylbenzene and POE Lubricants

W Thoroughly field proven - -
B Takes the guesswork out - {1
of service work = =

Design Benefits TA-1

B Builds Customer Confidence = Show the test results of the
acid test Kit 1o customers, or perform the test in their presence
In this way they realize you are using the most up-to-date scien-
tific method for system maintenance. Showing customers the test
results will also help to convince them to spend the money neces-
sary to do a proper clean-up job. Customers who are thoroughly
confident of your abilities will be more interested in establishing
preventive maintenance programs

B Accurate and Reliable = Using a simple, scientific method, you
can precisely measure the amount of acid in a lubricant sample
taken from a contaminated system. The test procedure has been
proven by extensive field experience.

B Convenient - Both the TA-1 and AK-3 are convenient 1o use

The TA-1 has pre-measured solutions supplied in bottles with
screw caps for easy handling. The AK-3 has all solutions and
bottles supplied in a small fitted case. Either kit may be used on
the job site, or a lubricant sample can be saved and tested in the
presence of the equipment owner.

B Lubricant Sample Used for Test - Since lubricant is the scav-
enger, it gives the best indication of acid in the system. Less than
an ounce of lubricant is required

B Quick to Use - Once the lubricant sample is obtained...it will
take only minutes 1o perform the test. Simply mix the solutions
and lubricant to be tested. Shake, and the resulting color tells the
complete story.

B Cost - The cost of the test is very inexpensive, regardless of
which kit is used. The TA-1 Kit is more convenient, but for re-
peated testing the AK-3 is less costly

Both the TA-1 and AK-3 Kits are normally used on a “pass or fail”
basis. If the user desires and indication of the relative amount of acid
in the lubricant, then the AK-3 Kit should be selected.

Determining Condition Of Compressor Oil

Vs

N\ N\

1. Remove Compressor 2. Weigh Compressor

. -
) \ to check o amount )

( \

3. Drain Oil

Invert Comp.

& Check oil

AN

4. Verify Amount & Color
of oil

~

NOTE: Replace all compressors in the system when the oil color is “3” or higher

15 2 25 3 3.5 4 5 6 7

* ASTM D1500
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Determining Compressor Failure

Compressor error code requires determination of reason for failure; compressor malfunction or lubrication issue

Check the Normal Amount
amount of oil & & Color [Comp. defect]

color of oil
in the - Replace Comp.
ompressor.
3% ARV : Accumulator Return Valve

Abnormal | [Abnormal color]
Color 1. Replace all compressors in the unit

2, Filter drier installation should be
considered for cleanup detail to

Check the
error code
of INV Comp.

See previous slide «——————

follow
3
See following slides «————— 0l

shor’:a o [0|I shortage] Yes step 2
9 the failed comp oil shortage

. . 2. p Oil Sep: and/or | —

* Cause of abnormal lubricating cycle Accumulator as determined
g P

+ Pipe blockage due to contaminants

If both conditions exist perform all

+ Pipe blockage due to poor brazing the above

+ ARV [Accumulator Return Valve] operating failure

Oil Weight Consideration — Oil Return

= Determine the weight of the failed compressor and compare to the weight of

the replacement compressor
= GBO052FAVA: 67 Ibs. (Incl. oil 370z.) GBO066FAVA: 78 Ibs. (Incl. oil 370z.)
= [f the failed compressoris 1 Ib. 120z. or more, lighter than the replacement,
then oil return was not completed properly!

= Some probable causes
= Refrigerant charge
= Moisture contamination in the system
= Component failure
= Qil return system restricted

4/23/2019
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Component replacement and inspection
Compressor oil problems can be caused by other components in the system, all system components must be checked
Main ODU Comp #1 Main ODU Sub 1 Sub 2
broken comp #1
(Failed) comp #2 comp #1 comp #1
Compressor Replace Replace X X
] 0“. o Accumulator X X
contaminated
Oil separator Replace Blogkage R 2} X X
nitrogen gas
Compressor Replace X X X
Sh;r;eillge Accumulator Replace (Production ~ 2014.09) X X
Oil separator Check & Replace as needed X X
R Clean up As required Check for Blopkage of oil return
procedures circuits

Procedures For Removing Failed Compressor

Step | Single Compressor ODU Dual Compressor ODU
1 Set failed compressor in Lock Out mode from ODU PCB

2 Proceed with Pump Out mode only 1 time
Continual pump out will cause operating compressor failure

3 Close liquid and gas service valves

4 Initiate Vacuum mode from the ODU PCB to open all EEV’s and solenoid valves

Reclaim the refrigerant from the ODU

5 1. After pump out of refrigerant is completed there will remain approx. 3.3 Ibs of refrigerant
In cold ambient temperatures, there may be a larger amount in the Accumulator

2. Refer to the factory refrigerant charge labeled on the ODU

6 Turn off the power to the ODU

Remove the failed compressor from the ODU
7 Caution: Use tubing cutter to disconnect piping, or if all refrigerant has been
recovered leaving no refrigerant gas, compressor piping can be unbrazed.
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Procedures For Removing Failed Compressor

Analyze the condition of the compressor oil and install new compressor

Step Single Compressor ODU Dual Compressor ODU
1 Weigh the failed compressor and determine the amount of oil compared to the weight of the new compressor
2 Test and evaluate the condition of the oil in the failed compressor

If the oil in the failed compressor indicates a “3” contamination (ASTM) level, replace all compressors. Perform an oil
3 acid test & perform the appropriate clean up measures as required (Filter Drier). Check to verify if there is an oil
shortage in the compressor

When an oil shortage is determined, check the other

If an oil shortage has been determined, additional
compressor’s oil separator for blockage

testing will have to be done at start up
Install the new compressor including any filter driers as required. Verify type and capacity of drier(s)

Restore line voltage power to the ODU and initiate vacuum mode to open all EEV’s and Solenoid valves

Perform a nitrogen pressure test, then an evacuation when repairs are leak-free

Charge system with virgin refrigerant to equal the amount removed in recovery
Additional refrigerant can be determined by using the Refrigerant Amount Check function in ODU

|| Nl o

Initiate Auto Trial Operation after opening the service valves

-
o
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Testing After Removal Of The Compressor

How to check the Accumulator for blockage
= Cut the tubing at location 1 & check for oil flow
= No oil flow — blocked filter #1 or pipe
=  Qil flow — blocked ARV valve
= Cut tubing at location 2 and check for oil flow
= No oil flow — blocked filter #2 or pipe
= Qil flow —filter #1 blocked

* If there is moisture in the system, in heating mode, saturated temperature is
below 32°F and it makes ice which can block the filter
Address 10.06.00
Serial Number -
Operation Mode Test
Operation Status Heat
Error Code a1
Capacity 22HP
Target Frequency1 58
Crapr Frequencyd 58
Curcant Frequencyl 58
Target Frequency2 81
Order Frequency2 81
Current Frequency2 61
High Pressure 236
Saturated T_Pd 40T
Low Pressure 5.4
|_Saturated T_Ps 19°F
ccumulator | Ice in the oil Discherge1 5310 Cut#1 Cut#2 Cut filter#1
2 : Rizchanez S350 No oil flow » Oil flow » Filter block
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Testing After Removal Of The Compressor

How to check the ARV for blockage
= |f there is oil in the accumulator but no blockage in the filter —
cut the braze joint and inspect

D> Blocked by brazing substance
' IR® e T TEE. W
(B s L

Testing After Removal Of The Compressor

How to check the Oil Separator for blockage
= Blow through using nitrogen
= Cut tubing and inspect
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Testing After Removal Of The Compressor

How to check the Oil Separator for blockage

= Blow through the discharge pipe using nitrogen

= Cut tubing and inspect
= Good — nitrogen gas flows through the suction line
= Bad - no gas flows through suction line due to blocked

= NOTE: There is a possibility that a solenoid valve or 4-way valve leaks which will allow nitrogen to flow through the suction pipe
= In this condition, check the temperature of the oil separator return line after the compressor is replaced and the system restarted

)

Valve closed

/

o

Test Run After Compressor Is Replaced

Test run — Check Accumulator — low pressure side

= Normal: ARV close (off) temp / ARV open (on) temp > 41°F
= Test run 30 mins. — ARV disconnect (ARV close)
= Warm the pipe and wait 5 mins, then check temperature
= ARV connect (ARV open), wait 5 mins. Then check temperature

SN

~
0ODU No ODU Nol 0ODU No2
ARV Status ARV Off ARV On ARV Off ARV On
Outdoor Temp 47°F 48°F 47°F 48°F
High Pressure 83°F 83°F 83°F 83°F
Low Pressure 42°F 40°F 42°F 40°F
Current Freq 53 Hz 64 Hz 49 Hz 58 Hz
Hot Gas OFF OFF OFF OFF
Suction 41°F 39°F 41°F 40°
ARV off 72°F 51°F 68°F §$°f

NG
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Test Run After Compressor Is Replaced

Address 10,06,00 10,06,01
Serial Number = =
Test run — Check Oil Separator — high pressure side — Operation Mode_| Test Test
: i i . Operation Status Heat Heat
= Check point — Oil out line from oil separator —"ETM? Lk =
= Normal: Check point temperature =T_ Pd ~ Cepecity | 22HP 22HP
= Abnormal: Check point temperature is ambient temp Target Frequencyl 58 &1
Order Frequencyl 58 61
Current Frequency1 58 61
Target Frequency2 61 64
QOrder Frequency2 61 B4
Current Frequency2 61 64
i 236 246
d Saturated T_Pd 104°F 108°F
' . Ow Pressure LX) S
. Salurated TPs_ | -1t =35
3 ___ Dischargel | 531T 68T
Discharge2

Clean-up Filter/Drier Guidelines

= Was acid present in the refrigerant as determined by technician before recovering the refrigerant from the system
= |f yes, cleanup procedures will be required

= Was acid detected in the oil test, performed by the technician
= |f yes, cleanup procedures will be required

= Were there any foreign particles found within the oil removed from the compressor(s)
= |f yes, cleanup procedures will be required

= Selection and proper placement of the drier will be determined by the specific application
= Use system total BTU capacity for selecting drier size (shell & core)
= Heat pump/Heat Recovery — stand alone or manifolded (module) system
= Seasonal conditions — can the system be locked into cooling-only operation for system cleanup?

4/23/2019

63



Shell & Core Suction Drier Bypass Circuit

= Bypass installation design allows for the clean-up process to be completed and the core(s) then removed for normal system operation
= Vertical positioning of the shell assembly is recommended
= After compressor replacement, DVMS system must operate in cooling only for > 48 hrs. (Note: If not possible then placement of drier(s) will need to
be determined for heating operation)
= “A” valve closed — “B” & “C” valves open
= When clean-up process is completed — close “B” & “C” valves and recover refrigerant from drier shell circuit
= Remove drier core(s)
= Open “A” valve to return system to normal operation

Main Line

From IDU’s
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