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Testing Result

Inspect the appearance of the container
Inspect paint & dents & deformation 1*Passed [IFailed

Inspect grounding points 1*Passed [lFailed

Inspect door locks 1*Passed [IFailed

Inspect the wiring of the BESS

Inspect the cable connections (PCS+, PCS-,
B+, B-) of the HVUs

Inspect the terminal connections (P1. P2. P3)
of the HVUs

Inspect the Ethernet connection (LANT1) of the
HVUs

Resistance detection of the battery cluster
terminal (60£5Q)

Resistance detection of the battery cluster
terminal (120:59Q)

Inspect the connections of the PCSs 1*Passed [IFailed

¥Passed [JFailed

¥Passed [JFailed

Check the connection of the fire fan before

power on 1rPassed [IFailed

CO / H2 sensor wiring confirmation yPassed [JFailed

Insulation test

Insulation resistance test of
transformer inlet end(Measurement 13Passed [JFailed
=M Q)

Insulation resistance test of

transformer inlet end and outlet ¥Passed [JFailed
end(Measurement=1M Q)

Insulation resistance test of PCS AC

inlet end(Measurement=1M Q) t*Passed [LlFailed

Insulation resistance test of PCS DC

inlet end(Measurement=1M Q) trPassed [LlFailed

Secondary power supply confirmation
and equipment power transmission

inspection




Close the QF2K circuit breaker *Passed [Failed

Close the FU1 (lightning protection device)

circuit breaker f*Passed [JFailed

Confirm the MW SDR-120-24 input / output

voltage 1*Passed [IFailed

Confirm that all devices in the control cabinet

are activated ¥Passed [JFailed

Close the air conditioning circuit breaker and

confirm the air conditioning voltage “Passed LFailed

Close the QFCF (box lighting) circuit breaker yPassed [JFailed

5 Communication inspection and
equipment upgrade
5-1 Insulation version upgrade yPassed [JFailed
5-2 The BMU version upgrade 1*Passed [JFailed
5-3 The CMU version upgrade *Passed [IFailed
Check battery module communication cable
>4 connection (COMM terminal)
: : ttPassed [JFailed
Check the high voltage connection of the
7o battery module
5-6 AC power supply of HVUs ttPassed [JFailed
5-7 DC power supply of HVUs t*Passed [JFailed
Insulation board sampling bus voltage _
5-8 calibration 1¥Passed [JFailed
5-9 Set the CMU's watch {rPassed [JFailed
5-10 Black start function test yPassed [JFailed
6 Safety regulations test
Ground continuity test
6-1 Y t*Passed [IFailed
(Measurement<<100m Q)
Battery String insulation resistance test
6-2 y=tring t*Passed [IFailed
(Measurement=1M Q)
Dielectric withstand test
6-3 ttPassed [JFailed
(Leakage current<3mA)




HMI information confirmation

Enter the account and password through the

71 HMI system login interface “Passed LlFailed
Check all parameters through the BMS _

12 parameter page of the HMI “Passed LFailed
Confirm the Q1 AC circuit breaker status of PCS _

7-3 through HMI 1¥Passed [JFailed
Gradually confirm the PCS DC circuit breaker QD _

74 1~8 status through HMI fxPassed LFailed
Gradually confirm the disconnecting switch _

[ QS61~68 status of HVUs through HMI *Passed [Failed
Close contactors (KM+, KM-) on the control

-0 F HMI
pageo trPassed [JFailed

7-7 Confirm the status of all contactors

7-8 Confirm the current events through HMI yPassed [JFailed

7-9 Confirm the history events through HMI yPassed [JFailed

7-10 Confirm the self-inspection events through HMI xPassed [JFailed

8 Environment control system test

8-1 Check humidity & temperature xPassed [Failed
Switch the mode to manual on the ES page of

8-2 1*Passed [lFailed
HMI

8-3 Start/stop PACK fans manually yPassed [JFailed
Start/stop the fire smoke exhaust fan

8-4 1*Passed [lFailed
manually

8-5 Start/stop air conditioner manually yPassed [JFailed
Set the temperature value of the air

8-6 conditioner to observe the refrigeration 1*Passed [IFailed
operation
Set the temperature value of the air

87 1e temp _ _ tsPassed [IFailed
conditioner to observe the heating operation

9 Emergency stop and water flooding test
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- Emergency stop test 1*Passed [lFailed
9-2 Water flooding test 1:Passed [JFailed
10 Fire test
Confirm terminal resistance of the fire control
10-1 b 1*Passed [JFailed
oX
10-2 Main/backup power supply switching test ¥Passed [IFailed
10-3 Fire protection signal fault test yPassed [JFailed
10-4 Fire alarm trigger test #*Passed [JFailed
Fire extinguishing interlock control test in _
10-5 Container inner *Passed [IFailed
Fire extinguishing interlock control test out _
10-6 of Container door *Passed [IFailed
Fire fan linkage test (automatic environment _
10-7 control) *Passed [IFailed
10-8 Smoke sensor test in PCS room {tPassed [JFailed
10-9 The CO / H2 sensor alarm test yPassed [JFailed
10-10 Fire reset test xPassed [JFailed
Confirm that the hydrogen sensor / carbon _
10-11 monoxide sensor displays normal “Passed [LlFailed
Primary power supply confirmation and
11 equipment power transmission
inspection
11-1 Confirm the voltage of the bus cabinet yPassed [JFailed
11-2 QF2K circuit breaker voltage test yPassed [JFailed
11-3 Close FU1 (surge protector) switch yPassed [JFailed
11-4 MW SDR-120-24 input / output voltage test sPassed [JFailed
11-5 The HVDC power supply module voltage test yPassed [JFailed
11-6 PCS fault trip test #tPassed [JFailed
12 Confirm the status of ESS
12-1 Confirm values of all AC & DC of PCSs yPassed [JFailed
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Confirm the status of ESS over HMI

¥Passed

LIFailed

Check the BMS information on the HMI status
page

¥Passed

[Failed

Check parameters & version

¥Passed

[IFailed

Protection test

The protection test of the communication
fault

¥Passed

LIFailed

The protection test of the cell over-voltage

¥Passed

LIFailed

The protection test of the cell under-voltage

¥Passed

LIFailed

The protection test of the battery string
over-voltage

¥Passed

[IFailed

The protection test of the battery string
under-voltage

¥Passed

[Failed

The protection test of the battery string
over-current

¥Passed

[IFailed

The protection test of insulation

¥Passed

LIFailed

High power test

Full power charge/discharge of each branch for

15min test

¥Passed

[IFailed

Cell balancing function test

¥Passed

LIFailed

Transformer heat-dispersing fan test

T¥Passed

[IFailed

PCS heat-dispersing fan test

¥Passed

LIFailed

Efficiency test

Battery capacity test

¥Passed

LIFailed
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Test conclusion
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Equipment information register

Remarks:

Manager: _Kuan Li

Tester:

FuHua Luo




1.

Inspect the appearance of the container

Item

Testing

Details

Result

1-1

Inspect paint &
dents &
deformation

Inspect for the ESS exterior
Inspect for rust or deformation
Inspect for dents or damage

¥Passed [JFailed

Inspect grounding
points

Inspect for the grounding point
Inspect for rust

Inspect for deformation

t¥Passed [JFailed

Inspect door locks

Inspect door locks
Inspect fire/EPO covers

¥Passed [JFailed




2. Inspectthe wiring of the BESS
ltem Testing Details Result

Inspect the cable connections
of the pack.

Inspect the cable Connect the final B+ and B- of

connections (PCS+, | the PACKs to the B+and B- of

PCS-,B+,B-) of the | theHVU
HVUs Verify that the cables are

f¥Passed [IFailed

securely fastened into the
terminals

Inspect the wirings of the pack
terminals (P1, P2, P3)

Inspect the terminal ) .
Check if the wiring

connections (P1. P2.
P3) of the HVUs

t*Passed [IFailed
corresponds to the

appropriate terminals

Look for any loose or detached



wiring connections

Inspect the Ethernet
connection (LANT) of
the HVUs

Check if the LAN1cable of the
HVUs is properly connected

f¥Passed [IFailed

N NN R
— . - ] @/ Lz

Resistance
detection of the
battery cluster
terminal (60+£5Q)

Measure whether the
resistance value between the
panel CANH and CANL in the
last pack of each cluster
batteryis 60 Q =5Q

¥Passed [JFailed




Resistance
detection of the
battery cluster
terminal (120+5Q)

Remove the communication
line between No.14 and No.15
PACK, and measure the CANH
and CANL of No.15 PACK with
the multimeter resistance
gear, showing the resistance
value of 1205 Q

f¥Passed [JFailed

Inspect the
connections of the

Check the
connection of the

fire fan before
power on

Confirm that wire position
correct.
Confirm wiring fasten.

f¥Passed [IFailed

Verify that the signal harness
and power supply harness
positions are wired correctly
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CO / H2 sensor wiring

confirmation

Verify that the sensor power

cord and signal wiring harness

are correctly wired

{¥Passed [JFailed

3.

Insulation test

Item

Testing

Details

Result

Insulation
resistance test
of
transformer
inlet
end(Measureme
nt=1M Q)

Using an insulation resistance
tester, set DC 2500V and 1
minute

¥Passed [JFailed

Insulation resistance

transformer inlet end

to the casing

7.7GQ
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Insulation
resistance test
of
transformer
inlet end and
outlet
end(Measureme
nt=1M Q)

Using an insulation resistance
tester, set DC 2500V and 1
minute

f¥Passed [JFailed

Insulation resistance

transformer inlet end

and outlet end

9.7GQ

Insulation

resistance test
of PCS AC

Using an insulation resistance
tester, set DC 2500V and 1
minute

3-3 . trPassed [IFailed
inlet end Performinsulation testing on
(Measurement= | gach string of PCS on the AC
MQ) side to the casing
Insulation resistance
PCS AC three phase to the
_ 710M Q
casing

Insulation
resistance test
of PCS DC

inlet end

Using an insulation resistance
tester, set DC 2500V and 1 min
Perform insulation testing on
each string of PCS on the DC side

t¥Passed [IFailed
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(Measurement=
MQ)

to the casing

Insulation

resistance

Insulation

resistance

Insulation

resistance

Insulation

resistance

1#PCS +to
the casing

840M Q

2#PCS +to
the casing

960M Q

3#PCS +to
the casing

1050M Q

4L#PCS +to
the casing

1090M Q

1#PCS - to
the casing

940M Q

2#PCS - to
the casing

1040M Q

3#PCS - to
the casing

1110M Q

4#PCS - to

the casing

1150M Q

4. Secondary power supply confirmation and equipment power transmission

inspection
ltem Testing Details Result
Measure 3-phase AC: AC400V
4-1 Close the QF2K Measure AC to neutral: ¥Passed [JFailed
circuit breaker AC220V
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Close the FU1
(lightning protection | Confirm that the QFSPD circuit _
4-2 device) circuit breaker is closed. tPassed [JFailed

breaker

Confirm the MW Input voltage: AC220V

4-3 SDR-120-24 input / ftPassed [JFailed
Output voltage: DC25.5V
output voltage

Confirm that all Checkif the MW SDR-120-24 is
4-4 devices in the control | illuminated and operational 1*Passed [JFailed
cabinet are activated | Ensure the following devices

14



are powered on:
1.GPC HMI

2.RTU

3.Industrial switch
4.Network switch

R g5

="

Close the air
conditioning circuit
breaker and confirm
the air conditioning

voltage

Confirm that the QFA1~4 circuit

breaker is closed.

Confirm that the air conditioning
1#~44# operates

f¥Passed [JFailed

mwnnnnnn
nnnnm

TN

Close the QFCF (box
lighting) circuit

breaker

Confirm that the QFCP circuit
breaker is closed.

Confirm that the light can turn
on and turn off in the container.

f¥Passed [JFailed
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5. Communication inspection and equipment upgrade

Item Testing Details Result

) ] Upgrade it to a unified version
Insulation version ) .
5-1 and confirm that all cluster ftPassed [JFailed
upgrade

versions are consistent.

{@nwentn * gEitBMs it e

RSN Tesa mEse mmmw

) Upgrade it to a unified version
The BMU version ) ]
5-2 and confirm that all cluster {¥Passed [IFailed
upgrade ] ]
versions are consistent.

S s A o xf (M RABMS BRI

] Upgrade it to a unified version
The CMU version ) ]
5-3 and confirm that all cluster {¥Passed [IFailed
upgrade ] ]
versions are consistent.
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Check battery
module

Check the communication wire
of battery module (COMM
terminal).

Whether the wiring is

5-4 communication cable 1*Passed [lFailed
connection (COMM corresponding to the terminal.
terminal) Whether there is a string.
Whether the wiring is loose.
Check the high voltage
connection of the battery
Check the high module
voltage connection . .
5_g Whether there is a string riPassed [JFailed

of the battery
module

Whether the joint is loose

Whether the string wiring is
excessively bent

AC power supply of
HVUs

During the AC power supply,
disconnect the high voltage box
circuit breaker and confirm that
the AC power supply is normal in

the upper monitor.

1BC:
2BC:
3BC:
4BC:

1*Passed
1*Passed
1*Passed
1*Passed

[IFailed
[IFailed
[IFailed
[IFailed
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ngu'SEMSE{E":?XH

A EBMS LR

glﬁ‘éﬁMS‘..r‘:ji—'ﬂH gl'%’éB.MSﬁ?ft\'H
Direct current power Supply, 1BC: *Passed [IFailed
_- | DCpower supply of | disconnect AC power, close the 2BC: %:Passed [JFailed
HVUs high voltage box circuit breaker 3BC: iPassed [JFailed
one by one, then screenshot. 4BC: iPassed [JFailed
FEEBMS ki ‘ :l P«»\@MS!EEWF- . E]
MBMLE e ) :l FEBMSEatoRit A
=
) Correct the sampling voltage of 1BC: #*Passed [lFailed
Insulation board ] ) i
] the battery cluster insulation 2BC: %*Passed [JFailed
5-8 sampling bus voltage i
o plate through the CMU upper 3BC: f*Passed [JFailed
calibration ) .
monitor. 4BC: f*Passed [lFailed
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D MEMSETGEE

MM

1BC: **Passed [IFailed
Time calibration is performed 2BC: tPassed [IFailed
5-9 Set the CMU's watch . )
through the CMU upper monitor. 3BC: fiPassed [JFailed
4BC: i*Passed [lFailed
:;::::ff;j :::f::fé;j ii:::::::j »
Without AC input power, start
5-10 Black start function | 0 control box through the black xPassed [JFailed

test

start button
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Safety regulations test

Testing Details Result

Use a ground resistance tester
to output a 25A current and
measure the resistance
Ground continuity between the far end of the rack
test (Measurement | and the container ground point 1*Passed [lFailed
<100m Q) Measure the resistance
between the GPC ground wire
and the ground busbar of the
container

Resistance

Far end of the rack to the ground busbar 39mQ

GPC ground wire to ground busbar 8m Q2

N et
i all|
PN e H
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Battery String
insulation
resistance test
(Measurement
Q)

minute.

=M

Using an insulation resistance
tester, set DC 2500V and 1

Perform the withstand voltage
test on the total positive of
each string and the casing.
Perform the withstand voltage
test on the total negative of
each string and the casing.

{¥Passed [JFailed

Insulation resistance

Insulation resistance

1BC+ to string

1200 M Q

3BC+ to string

1130M Q

1BC- to string

820M Q

3BC- to string

770 M Q

2BC+ to string

1090 M Q

4BC+ to string

1190 M Q

740 M Q

2BC- to string

4BC- to string
1

790 M Q
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Dielectric
withstand test

3mA)

(Leakage current<

with Tmin

Using an insulation withstand
voltage tester, set DC 3110V
and leakage current to 3mA

Perform the withstand voltage
test on the total positive of
each string and the casing.
Perform the withstand voltage
test on the total negative of
each string and the casing

t¥Passed [JFailed

Leakage current

Leakage current

1BC+ to shell

0.030mA

3BC+ to shell

0.030mA

1BC- to shell

0.030mA

3BC- to shell

0.030mA

2BC+ to shell

0.030mA

4BC+ to shell

0.030mA

2BC- to shell

0.030mA

4BC- to shell

0.030mA
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7. HMI information confirmation

Item Testing

Details

Result

Enter the account
and password
7-1 through the HMI
system login
interface

Account: Admin (no need to
enter)

Password: 111111 (default)
Automatically login when the
correct password is entered.

1B 192.168.1.104 (HMI-CS96) - VINC Viewer o X

n
CAPTURE

User

| @ mw s
i HMI set
wNC:  (8) ON OFF  Light - - | | Rostan ]
Time set
Year{ 2023 Month:_12_| Day[_30 | Hour{_10_| Min[ 47 | S £
Timezone: 5 h [0 minls [ s ]

RTU version: 13104 -16237 -21305 -1017 HMI version:vozos-asc1sep-2014

{¥Passed [JFailed

Check all parameters
through the BMS
parameter page of
the HMI

Confirm that the parameters are
correct and keep all the

parameters consistent

¥Passed [JFailed

susdcion () Enable () Unable -l R B

Enabie(®) Urible - - I 6
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Confirm the Q1 AC
circuit breaker status
of PCS through HMI

Close the PCS AC circuit breaker
Q1 and confirm the status of Q1
on the HMI

¥Passed [JFailed

nfault  11:28:08 24 HVAC comm

Gradually confirm
the PCS DC circuit
breaker QD1~8 status
through HMI

Close the PCS DC circuit breaker
sequentially and confirm the
corresponding PCS DC circuit
breaker is closed on HMI

¥Passed [JFailed

1 1921001108 1841.536) - VC Vit
n
CAPTURE

reson

23 HVAC comm faul  11:2841 Sy

ropen  11:2808 1

o8

2 L (3] [ a2 ooy
M ORE S

28:41 System total alarm  11:28:41

Gradually confirm
the disconnecting
switch QS61~64
status of HVUs
through HMI

Close the HVU circuit breaker in
turn and confirm that the
corresponding HVU circuit

breaker is closed on the HMI

¥Passed [JFailed
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¥ [ 192.168.1.104 (M8 45961 - VHC Vi - o x}f

n
CAPTURE

2841 System PCS total alarm  09:t

soB
E88

®-<oo oo+l

$o3

n
CAPTURE

o 00k 3 3meav vang
— oty e
| 00w l
T

s -
-

ses

T 1oe{1
gee
o{tooiH

|3 i
L
(3 e
g2k

112841 System total alann 112

Close contactors
(KM+, KM-) on the
control page of HMI

Close KM on for each circuit at
the contactor control page of
HMI

{¥Passed [IFailed

Confirm the status of

all contactors

The status of KM+ and KM- for
eachcircuitisin series

{¥Passed [IFailed

LD HM1:C586) - UNE Viewes - o x

f Contactors Control

{ B¢ —oo— }—00u— ot [ cveron | v
#c  —ob—F—00 w D
JE o oo— (I
! wc —ob{ov— My D
L
[l
[
| |

< [ 1921680104 (HMI -c566) - VNC Viewer

n
EAETURE

T Contactors Control

i 18C —co—{_}—0c0o— "7‘7.: -
28c "o o
= ey =
- o st |
]
]
"
| | ot |

B 920601, 104 (v 506) - VNG Viewer

l Contactors Control

{ec —oo—Foo— N D GEED

# —oo—{F+oo— T S
1w —oo— F+—0D— e [oson R ]
! w —oo—1—oo— U (D
H
! |
| |
1 = |
== ]

CAPTURE

f Contactors Control

{ B¢ —oo— }—0Uu— ot [ cveron | v
@ —oo—I—oo— U GED (GED
je oo (oo N GED .
! wc  —oo—{+—oo— U ) (D
L
[l
[
| |

Confirm the current
events through HMI

Confirm the information over
the current event page of HMI

¥Passed [JFailed
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Historyevert (D
S ]

1921681, 104 (HI-c596) - VNC Viewer
n
CARTURE

Energy Storage Current Event
N oz s
o 113

Confirm the history
events through HMI

Confirm the information over
the history event page of HMI

¥Passed [JFailed

. Status list

ESS

BMS

Confirm the online
events through HMI

Confirm the information over
the online event page of HMI

¥Passed [JFailed

1 status list
ESS

BMS

1 online Event
o e Wmeed g
2 owam naser
3 rwom nasos e

1220 0vskas PCSmmom

Environment control system test

Testing

Details

Result

Check humidity &
temperature

Verify if the temperature and
humidity readings on the
meter match the values
displayed on HMI

f¥Passed [IFailed

Batt FANS status
L N
Vo2
L N
T a

Cooling startup temp. | 30.0 | Heati

Cooling startup i temp. | 2
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Switch the mode to
manual onthe ES
page of HMI

Confirm the environmental

control is on manual mode

192,168,104 (HME-C59 - VNC Viewer

n
CAPTURE

Status
, batt FAMSstatus | gy
‘ iro alarm . e -
SR @) ol Nodule Tmax
R e oe

Module Trin
Cantrol

Codling startup temp. | 300 | € Heating startup temp. | 10.0 | €

Cooimgsiriop it [ 20 )€ Hevingsepiom [ 160)'C
ronot e exnaast (D (D

f¥Passed [IFailed

Start/stop PACK
fans manually

Manually start/stop the pack
fan
Verify operation of the pack fan

f¥Passed [IFailed

n
CAPTURE

Balt FANS status

o O
12

oo
54

Cooling startup temp. | 300 | ¢

Cooling startup $fftemp. [ 20 |C Heating stop temp. | 150 | €

Bart Fans contol - e r—. N ]

2 [ 1921081104 ks - YN Viewer

n A
CAPTURE  howe &5

Status

e sl ®
LR

Batt FANS satus
R o 42 sensar () vz
i

Al of €O sensor () L

Control

i startup temps | 30.0|'C Heating startup temp. | 10.0 | ¢
Control Made

Cooling startup diff tampy |20 |'C Heating stop temp. | 150 | ¢

‘
|

J Satt Fome control m‘i\ [y . N |
: [ s §

Start/stop the fire
smoke exhaust fan
manually

Manually start/stop the fire

smoke exhaust fan
Verify operation of the fire
smoke exhaust fan

f¥Passed [IFailed
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Manually start/sto
Start/stop air y /stop
HVAC1#~2#

conditioner _
Verify the operation of tPassed [JFailed
manually

HVAC1#~2#

4 0 152 1651, 108 4Mt:cS96) - VN Viewer 7 [ 192.168.1.104 (HMI-<556) - VN Viewer B 152.168.1.104 {HMI-c396) - VNG Viewer

n ) > — : n i
CAPTURE  hiome e L CAPTURE e

EXm C e ® @ EE O e o @ TR
" B
wvac (I R .. Comm Fait  Cool Heat wvac (S ) .o Comm Fault Cool  Heat wwvac (D G .o nn o e cool Hew

CoolsP [ 250 | Band 50 |°C  HeatSP [ 150 |°C  Band [100 |'c CoolsP  [280]C  Band [[50 ] HeatsP [ 150 [T Band 100 |€ CoolsP [ 260 | 8and 50 HeatsP 160 |"c  Band 100 |

(%2 ]« ® O @ @ @ 788 e @ O @ @ @ 3 ] O @ @ @
wvec (D (D Bwionmenttomp.  Run  Comm Faul  Cool  Heat RANAC | o ] Evirvmentieng.  Pun /Commn Faull Cool  Hem znvac (D EEED Evironment \ervp. un Jeomm Fault ool Heat

CoolsP (250 |C  Band B0 |C  HeatsP | 168 |°C  Band (88 | Cools? (250 |C  Band (80 ]t HeatsP (150 ]C Band 100 |C CaolsP [ 250 |'C  Band (80 | HeamtsP 150 '€ Band 100 |c

I 192.168.1 108 (M <586] VN Viewer

[=7] < e O @ @ o
wivac S O i fn comm Fak ool Hea

CoalsP [ 250 ]°C  Band [ 50 ]'C  Heatsp 150 |'C Band 100 |

- B« C e e @
2wHAC R . omm Fadll  Cool | Héat

CoolsP [ 250 |C  Band (58 ]n HeatsP 150 |'C  Band 100 €

Set the

temperature value
Set the temperature values for

HVAC1#~2#

conditionerto _
Observe the temperature and TiPassed [JFailed
observe the

operation of HVAC1#~2#

of the air

refrigeration

operation

8 1521681104 H-<586) - VNC Viewer I 192.160.1.108 (HM-c596) - YNC Viewer I 192.160.1.108 (HMI-c596) - VN Viewer

%4
Status

F = O O @ O|e x]jc 10 O @ 9| @ 57 ¢ C @& @ @
Iwuw\: wivac (D D Run  Comm Fault wivac (S R Eviroomenttomp.  Run  Comm  Fault  Cool  Heat

Run _Comm _Fault Envircament temp.

”|[nalsp [=05] 160 |'C  Band |Con\5ﬁ 30 |C  Band (50~ c| WeatsP [ 160 [T  Band CoolSP [ 280]C  Band [(50]C  Heatsp 160 [T Band 100 |

BT ® O ® @ © e ® O @ o @ e O O Cl|le
2HHVAC e i S FaiE ikl BB e  Rn oo b ey |Rin_Comm _Fault _Cool | Heat

Conkip D | TR0 | Heasp 50 |c  Band (ECEEE CoolSP [ 250 |°C  Band [(50 1€ HeatsP 150 |'C  Band CoalsP I 150 |'C  Band 100 |

B 192.168.1.104 (HMI-C596) - VNC Viewer

1#HVAC e O e

Run  Comm Fault Caol Heat

CoolsP | % 160 |C  Band 100 |

O O @ o |@®
2#HVAC " fin € Heat

-[cmsp (%80 ] Band [ 50 -cl Heatsp ] 100 |c
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Set the
temperature value | Setthe temperature values for
of the air HVAC1#~24#

conditioner to Observe the temperature and
observe the heating | operation of HVAC1#~2#

f¥Passed [IFailed

operation

5 1921681104 (HAA-C586) - VNG Viewes I 192.160.1.108 (HMI-c596) - VN Viewer

CAPTURE Home CAPTURE

CoolsP 960 ]°C  Band CoolsP 350 |C  Band CoolsP 250 |C  Band

2vac D BB .o mn conn A . 2 A R .

CoolsP (250 |°C  Band CoolsP [ 250 |C  Band [(50 ' HeatsP 150 |C  Band 100 | CoclsP [ 350 |C  Band [(50 ' HeatsP 270 ]C  Band

I 192.168.1 108 (M <586] VN Viewer
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9. Emergency stop and water flooding test

Item Testing Details
Press the emergency stop on the

control cabinet door

Emergency stop .
test Observe the system shutdown {xPassed [JFailed

condition after the emergency

stop

29



Verified the protective measures
Water flooding test by simulated flooding and then
checked with historical fault
records on the HMI.

¥Passed [JFailed

-:E-".,.
o A . Pz
v T

VTR /T Ay

. Fire test

Testing Details Result
Confirm terminal Confirm whether there is any
resistance of the fire | excess resistance. Five resistors
control box should be retained.

i¥Passed [JFailed
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Main/backup
power supply
switching test

While main/backup power
supply is working

1. Turn off the main power
supply and Confirm whether the
controller running continually.

2. Turn off the backup power
supply and Confirm whether the
controller running continually.

Main Power Supply:
1*Passed [IFailed
Backup Power Supply:
1*Passed [IFailed

N\ AR

Fire protection signal
fault test

Remove the signal wire of the
fire detector

Checkif the controller
registers the fault

¥Passed [JFailed

Fire alarm trigger
test

Simulate fire detection
triggering

(Temperature & smoke sensor
test)

Inspect fire-related alarms

31
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status

1. Controller panel

2. Buzzer
3. Airdischarge indicator
light
4. External control box
. Horn strobe alarm

32



Fire extinguishing
interlock control
testin container
inner

Run alarm by the start/stop
button of the fire controllerin
containerinner.

Verify the countdown of alarm
and the action of the solenoid
valve

t¥Passed [JFailed

Fire extinguishing
interlock control
test out of
Container door

Run alarm by the start/stop
button of the fire controller out

of container door.
Verify the countdown of alarm
and the action of the solenoid

33
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3
- 9
|
|

Fire fan linkage test

(automatic

environment control)

Set the environment control
system running mode to
automatic mode, and then make
the hydrogen sensor and CO
sensor in low concentration
alarm test, fire exhaust fan
running and shutter open.Then
simulate the fire alarm state
through the start / stop button
of the fire control system, and
then observe whether the fire
exhaust fan and the shutter are
automatically closed

34
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Smoke sensor test in
PCS room

Simulated triggering of smoke

sensor in PCS room,and then the
contactor and QF2K are
disconnected

35
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The CO / H2 sensor

alarm test

Use the remote control to
simulate the sensor beingin a

low / high concentration alarm

state.

Observe the running condition of
the exhaust fan.
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Fire reset test

Put the thimble in the original
state

{¥Passed [JFailed

Confirm that the

hydrogen sensor /

carbon monoxide
sensor displays

normal

Check the gas detection type on
the sensor display is consistent
with the device detection type
and confirm that the gas

concentration value is normal.

t¥Passed [JFailed
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11. Primary power supply confirmation and equipment power transmission

inspection

Item Testing Details Result
Check the

transformer

Measure 3-phase AC : AC690V

Measure AC to neutral: AC400V t*Passed LFailed

incoming line end

voltage

=

QF2K circuit breaker | Measure 3-phase AC : AC400V
voltage test Measure AC to neutral: AC220V

38



Close FU1 (surge

protector) switch

Verify that the QFSPD circuit
breaker is closed.

¥Passed [JFailed

| P

MW SDR-120-24
input / output
voltage test

Measure SDR-120-24
Input voltage: AC220V
Output voltage: DC25.5V

i¥Passed [JFailed

T

11-5

The HVDC power
supply module

voltage test

Input voltage: 715-840 V DC
Output voltage: 24V DC

¥Passed [JFailed

PCS fault trip test

Simulate aremote EPO fault
on the PCS and observe if all
the PCS AC and DC switches
trip

39
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12. Confirm the status of ESS

Item

Testing

Details

Confirm values of
all AC & DC of
PCSs

After the PCS AC/DC circuit
breaker is closed, check the
AC/DC voltage of the

corresponding PCS on the HMI

touch screen.

{¥Passed [JFailed

Confirm the status
of ESS over HMI

Check whether the ESS status is
normal over HMI.

40

Branch
Branch
Branch
Branch
Branch
Branch
Branch

Branch

w0 < o b w N

{rPassed
{rPassed
{rPassed
{rPassed
{rPassed
{rPassed
{rPassed
{rPassed

[JFailed
[JFailed
[JFailed
[JFailed
[JFailed
[JFailed
[JFailed
[JFailed




(AT X XY XN el

(XL LR L LN Ie
eeeseeOROeC £
(XL LR L LY Xe

I (AL NN L LN ey -

Check the BMS
information on the
HMI status page

Confirm the numerical
information on the BMS

status page

t¥Passed [JFailed

Check parameters
&version

Check parameters & version,

including
PCS\CMU\BMU\INR\HMI\PLC.

t¥Passed [JFailed

IS BMSI T

EEIMBMS TR

HMI set

I v @ on

Time set

RTU version: 13104 -16237 21305 - 1018 HMI version: voan3.48c-158p-201.

13. Protection test

Item

Testing

Details

Result

The protection
test of the
communication
fault

Disconnect the RTU and BMS
network cables separately and
observe the response of
system.

41

¥Passed [JFailed
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The protection test
of the battery string
under-voltage

Adjust the under-voltage
protection parameters for the
battery pack.

Confirm the triggering of the
protection mechanism.
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The protection test

of the battery string
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Adjust the over-current
protection parameters for the
battery pack.

Confirm the triggering of the
protection mechanism.
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14. High power test

ltem

Testing

Result

Full power
charge/discharge of
each branch for

15min test

Full power (125kW)
charge/discharge for 15min test
for each branch of each PCS.

Full
PCS1:
PCS2:
PCS3:
PCS4:
PCS5:
PCS6:
PCS7:
PCS8:

load discharge

ttPassed
ttPassed
ttPassed
ttPassed
ttPassed
ttPassed
ttPassed
ttPassed

LIFailed
LIFailed
LIFailed
LIFailed
LIFailed
LIFailed
LIFailed
LIFailed

Charge at full power

PCS1:
PCS2:
PCS3:
PCS4:
PCS5:
PCS6:
PCS7:
PCSS8:
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LIFailed
LIFailed
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Cell balancing

function test

Check that the balancing

function is normal
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Transformer Confirm that the Transformer
heat-dispersing fan heat-dispersing fan can start xPassed [JFailed
test normally.

Confirm that the PCS

heat-dispersing fan can start xPassed [JFailed
normally.

PCS heat-dispersing
fan test

15. Efficiency test

1. ESS discharge to the cut-off protection state, then wait for 30 minutes, and then charge

to the charge cut-off state at full power (set full power according to the field situation).

Record the quantity of electric charge W1 of the whole process from the starting charging
15-1 to the end of charging.

Test 2. After ESS full-charged and static for 30 minutes, ESS discharging to cut-off discharge
state at full power (set full power according to the field situation). Record the quantity of
content electric discharge W2 of the whole process from the starting discharging to the end of
discharging.

3. Calculate the ESS system efficiency based on the charging and discharge data. ESS

efficiency calculation formula: N=W2/W1 *100%.
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Charging

Discharging

Quantity
of
electric
charge
W1 (kWh)

Branch 1

Branch 2

Branch 3

Branch 4

Quantity

of electric
discharge
W2 (kWh)

Branch 1

Branch 2

Branch 3

Branch 4

Total Total
quantity
of electric
charge

quantity
of electric
discharge

Test data

Charge-discharge cycle efficiency of ESS:

Charge-discharge cycle efficiency pcs
Branch 1

Branch 2

Branch 3
N=W2/ W1*100%

Branch 4

Total cycle

efficiency

16. Test conclusion

16-1 Test conclusion

t¥Passed [JFailed
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