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Basic information about inverters and batteries

Basic information about the inverter

Prototype name

(nameplate model)

M6200-48PL

Prototype serial number

(Nameplate SN)

92632404100316

Sample photo

e ————

lllllﬂl Iillllllllllllll ll

41
Invem e

Rated Power: m.m”
DC Input: 48vDC, 135
AC Output: 230VAC, 50/60Hz, 274, 10

AC Charger Mode:

AC Input: 230VAC, 50/60Hz, 40A, 10

DC Output: 54VDC :
Max.Charge Current(AC): 80A, Default 30A
Max.Charge Current(PV+AC):120A

AC Output: 230VAC, 50/60Hz, 27A, 10

Nameplate

Prototype appearance

Hardware version

Basic battery information

Battery name

Low-voltage energy storage battery
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Battery model

CBLV 5120-B

Battery Serial number

SN:21882100017B

Sample photo

Prototype appearance Nameplate Software version

BMS hardware version

P8S100A - 30453-1.00

BMS S/N

007PB4DG0211WDCS0003000

Test environment

25°C at room temperature

Test conclusion

Pass

List of test equipment

A list of the main instruments and equipment used in this test

Serial . Calibration
Name of instrument Model number Code L
Number expiration date
Two-way charge
1 and discharge IT6015C-80-450 0000000334 /
machine
2 Multimeter Fluke 12E+F17B 0000000012 2024.5
3 Single-phase AC JCH-15KW- / /
load AC220V-RCD
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1. Test purpose

Check whether the internal structure of the product and the safety regulations, functional
requirements, performance indicators of the system meet the technical requirements, and find the
system software, hardware and design documents and technical contracts do not meet or contradict
the provisions.

2. Normative reference documents

The following documents are essential for the application of this specification. For dated
references, only the dated version shall apply to this Specification. For undated citations, the latest
version (including all amendment orders) shall apply to this Specification.

GB/T 36276-2018 "Lithium-ion Batteries for Electric Energy Storage"

GB/T4208-2017 "Housing Protection Class (IP Code)"

IEC62619 "Safety Standard for Industrial Batteries"

EN61000-1/3 European Electromagnetic Compatibility Directive CE-EMC

2.1 Test Scenarios
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Battery packs
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3. System overview

The energy storage battery system mainly includes : 1 PCS(model: M6200-48PL)+1 5-degree

battery (model: CBLV5120-B), including the BMS system.
Battery box: using lithium iron phosphate, 100Ah battery cell, single module 1P15S, a total of
1 module, the voltage range is 44. 8 ~ 58. 4Vdc, the whole system is 5 degrees of electricity,

4 parallel for 20 degrees of electricity;

The overall structure is shown as follows:

4. Internal structure inspection

Experiment | External structure inspection Serial 1
name: number:

Test purpose: | Verify that the external structure meets the design requirements
Judging The external wiring harness is not damaged, the battery module is not
basis: deformed, the terminal is not damaged, the screw is intact, and the battery

module voltage is normal.
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Experimental | Visual and handheld multimeters
instruments:

What to watch for:

External installation should be tight, no omissions.

Test data:

FEHAT
MR

4
5 hitedikl
6. HIRIFR
7: SN
8
9
14

ik oft
SetktA T 0

LERIE DD ] TreY o000
11. RS232 @il e
JHTIEIRA
SUE R FIFIRALSD
13. RS48s5 @il

Test verdict: PASS

Remaining issues: None
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5. Safety test

5.1 5120-B battery insulation resistance test

Test Name: Insulation Resistance Test Serial 2

number:

Test purpose: | Check whether the insulation performance of the 5120-B battery meets the
design requirements

Judging Insulation resistance measurement results should not be less than 1MQ
basis:

Experimental | Insulation resistance tester, multimeter

instruments:

Precautions:

(1) Pay attention to high electrical hazards during testing to ensure the safety of
personnel

(2) Avoid testing insulation resistance in cloudy, rainy and humid conditions

(3) Use a multimeter to confirm that the device under test is not live

Test data:

Positive to Negative
ground ground
Test . Test . . . .
] Batteries o insulation insulation Test results
subjects conditions . .
resistance resistance
(GRQ) (GQ)
24V105Ah
2 Dc 500V 1.2 1.2 Pass
battery

Test verdict: PASS

Remaining issues: None

5.2Voltage Resistance Test of 5120-B Battery insulation

Experiment | Battery insulation withstand | Serial 3
name: voltage test number:
P ¢ Check whether the insulation of the electric 5120-B battery has local defects,
urpose o

rP moisture, and aging, and ensure that the insulation and voltage withstand of the

testing: . .
battery system meet the design requirements

Judging There is no destructive discharge phenomenon such as breakdown and

4
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basis: flashover during the insulation withstand voltage test, and the test result of the
withstand voltage meter is PASS

Experimental | Multimeter, insulation withstand voltage tester

instruments:
Test data:
Positive to Negative to
Test Test floor drain floor drain
] . Test results
subjects conditions current current
(mA) (mA)
Battery AC 1000V,
_ 200 251 PASS
system Test 1min
Test verdict: PASS
Remaining issues: None
6. Functional testing
6.1 On-off function test
Experiment . Serial
On-off function test 4
name number
Purpose of .
. Test whether the system can be switched on and off normally
testing
Test . .
. The energy storage system is built
conditions
Criteri The inverter is powered by the battery and the power grid separately, and whether
riteria
the inverter can be started normally.

‘v'—_j
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Test conclusion: PASS

Remaining issues: None

Experiment . Serial
Display test 5

Name number
Purpose of . . .

) Test whether the inverter display is normal;
testing
Test . . .

. Power on, inverter is powered on, check the display status;

conditions
Decision The display screen is normally displayed, whether it is consistent with the actual
criteria working state;

Hybrid Solar Inverter

Test conclusion: PASS

Remaining issues: None

Experiment | Inverter and inverter parallel | Serial

5
name function test number
Purpose of . ) .
) Test whether the parallel function of the inverter is normal;
testing
Test Turn on the power supply, the two inverters are connected through parallel

conditions | communication, the inverters are in the power state, check the display status;

Decision The display display is normal, the display data is the same, whether it is consistent

criteria with the actual working state;
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Test conclusion: PASS

Remaining issues: None

6.4 Function test of Inverter Settings

Experiment . Serial
Set up Functional test 6
name number
Purpose of ) ) L ) .
st Test whether the inverter setting function is consistent with the manual.
esting
Test Turn on the power supply, the inverter is powered on, check the inverter setting
conditions | function;
Judging . . . .
Inverter Settings function is consistent with the manual.
standard
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Hybrid Solar Inverter

Hybrid Solar Inverter

nd.'%oﬁ:

Test verdict: PASS

Remaining issues: None

7. Parallel inverter performance test

7.1 Battery charging test of parallel inverters

Experiment | Inverters in parallel to parallel battery | Serial 7
name charging test number

After the inverter is connected in parallel, whether the output working state is
Test purpose . )

consistent with the actual;
Test Photovoltaic, load, battery parallel, inverter parallel to build energy storage
conditions system;
Judging Turn on the power grid separately, whether the photovoltaic can charge the
standard battery and supply power to the load.
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The grid supplies power to the load and charges the battery at the
same time

Hybrid Solar Inverter Hybrid Sc

The grid and the photovoltaic output current

10
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Hybrid Solar Inverter

':"."Br.

Hybrid Solar Inverter

Pv individual charging voltage value

———— — _

Hybrid Solar Inverter Hybrid Solar Inverter

Pv input current value

11
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The battery supplies power to the load separately, and the battery discharge current and voltage

value are displayed

TR

TSR TEREBI=50A

BATY ouTPUT

= 50

230

A My
= G0 230
...........
i +
g....‘ _}____‘—_’ @ 0%
MFTEBEBI=50A
BATT ouTPUT A
= 50 230"
...........
4
e_..s.-_;:‘-ﬂ @ ’ 100%
=

cranGiNG

Test conclusion: PASS

Remaining issues: None

7.2 Parallel Alarm Fault Testing

Experiment name

Parallel alarm fault test

’ Serial number

87

Purpose of testing | Parallel battery alarm fault inverter response test;

Test conditions
system;

Photovoltaic, load, battery parallel, inverter parallel to build energy storage

Judging standard |
inverter;

Whether the battery alarm or protection affects the normal operation of the

12
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MW Iinverter

Set the battery type inconsistent alarm 26 code Abnormal communication alarm 19 code

13
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Fault Code

Fault Event

Icon on

01

Over temperature of inverter module

’n:::]
ti x

02

Over temperature of DCDC module

|

ca
l_I_I_I
i

03

Battery voltage is too high

)

L
i

ca
L

r

04

Over temperature of PV module

)

L
i

05

Output short circuited.

)

2
il

r
L&

06

Output voltage is too high.

cJ
T

r
L

07

Overload time out

)

3
=

r
L

Bus voltage is too high

)

e
o
i

L

Bus soft start failed

)

2
P

r
L

10

PV over current

i

T

r

11

PV over voltage

7]

12

DCDC aver current

)

=
i

r
L

13

Over current or surge

)

-
i

r
8

14

Bus voltage is too low

)

r

15

Inverter failed (Self-checking)

)

=
i

r
LS

16

Over DC voltage in AC output

)

-
i

r
LK

17

Reserved

18

Op current offset is too high

)

-
i

r
LK

19

Inverter current offset is too high

&

20

DC/DC current offset is too high

)

]
]
i

r
L

21

PV current offset is too high

)

i
-
i

r

Output voltage is too low

N
[y
i

r

23

Inverter negative power

)

mJ
L
i

r
LS

14
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w;;“d'"g Waming Event Audible Alarm Icon flashing
e
02 Temperature is too High | DocP three times every i)
p ah | ocond U Ejl“
04 Low battery Beep once every second D I_| &
L =
lr—o— e
07 Overload Beep once every 0.5 second 01 ﬂ ]
LS
10 Output power derating Beep twice every 3 seconds Ty &'
L I'_IJ
15 PV energy is low Beep twice every 3 seconds :5 A
- -t
19 Lithium Battery Beep once every 0.5 second i lg' A
communication is failed L=p
Battery low and itisn't | Beep twice every 3 seconds —_—
20 up to the setting value ._E' D_,&
of program 13
£Qq Battery equalization None cOa
L= -t
Battery is not connected | None —
bP . —
J:' P.; -

Test conclusion: PASS

Remaining issues: None

7.3 SOC Consistency Test during Parallel Battery Discharge

Experiment Serial
Parallel battery full test 9
Name number
Test . .
Parallel battery charging consistency test
purpose
Test Build the energy storage system. After the construction is completed, the parallel
conditions | battery will be emptied at 0.5C current.
Judging In the process of parallel battery discharge, the current difference is less than 2A,
criteria and the SOC difference is less than 3%.

15
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13 3309 I
14 3307 i
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LATEERE  HilER FEEE SHicE 2HIRE ZHRE WHeE I8
eEs Spack [ SOEE btk
EEmE 49723V PACK: 3 v = g
| 2887 A EE £@mO BrEsE | wmo |
50C: 89 %
= =
o 1 * - ‘Ai;mos @  ==vos
sy [P
AEEE 133620 mAh ““jgzx '""5‘70
mE . ﬁ ’j\;\h
BEEE 149970 mAh i Sia FREEEE rude
R 1 B3 278 QX sesmsm ACin
MOSIZE 32.1 . -
WIEE 49378 v P 250 PR e
ST 0 A
EAfREE (ETRE
RS FaFE(mV) 5% eammeEl 386 v E= 3 v || F
1 3316
2 3314 sgmmaE 8318 mv
3 3315
4 3316 TRl rEPRE
£ B4 M ==7= W e e
7 3315 W ===z M eouss
8 3316
9 3315 W = jpe——
10 313 EHIFE %
11 3315
12 3316
13 3314
14 3314 c
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Test conclusion: PASS

Remaining issues: None

7.4 SOC Conformance test during parallel battery charging

Experiment .
Parallel battery full test Serial number 10
Name
Purpose of testing | Parallel battery charging consistency test
Test conditions The energy storage system will be built, and the parallel battery will be

16
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charged with 0.5C current after construction.

Judging criteria

In the process of parallel battery discharge, the current difference is less than
2A, and the SOC difference is less than 3%.

h
| IiTEE R EEEE SHoE 2HEE FaRE WTeE I8
(EBIBER EHPACK [ R -
! B2E | 51404 |V PACK: 3 - - '
mR| 333 A =t 2mEn prEE | em
S0C: 89 %
[ - (5
| o 10__|* — . %m-w( i@MOS @ #=vos
| —— —
| FHEE 133830 mAh "EHM ""‘; [40
mE . 7 4|
BREE | 149970 | mhAh o 572 @ o hnnit
PR 1 BE3 27.5 HFRFRRE @ cin
MOSIREE 31.2 : -
MTEE: | 51163V W%}'E.‘.l; 287 PR I
EiAvi=hoal 0 A
(EERE T (5T
EBitRS EBE(mV) a8 BEEEEE 34300 mV = 6 mV 7
1 3424
2 3428 BHEEESE | 3424 mV
3 3427
4 3425 FriEE PR
2 gigg W === W w=re =
7 3427 | B M ouws
8 3424
9 3427 W s J—
10 3428 ) %
1 3427
12 3425
13 3427
14 3430 =
15 3428 _
05/10/2024 10:12:55 EH#R&HS:\Pﬂsswomszmz—w.oz BMSIEA:| 3157612247000174 PACK[%E:| 2234 v BiEE
AT R FEEE SHicR 23uRE FRRE YMHEE I8
==k =y LEPACK R~ -
SRE | 51409V PACK: 4 v h :
B 33.1 A e #d=0 Bk 235
SOC: 89 %
sEmEEE (R
o Lt * — ey géﬂ'R-M( z)eawlos @ ze=vos
smpay P
FAFE: 133980  mAh ! \EF]X ’““5[60
mbE i 7 Fea
WESE 149970 mAh mes Soa @ e I
ERRE 1 BB 27.2 HrFBFE AR @ cin
MOSIBE 31.2 . _
MSZEE: 51454V FEAE S50 R =3
FRITEBEEL: 0 A
(EBRERE TR
RS BE(mY) b= e 84 v E2 8 mv || T
1 3425
2 3428 BiEREAE 3424 mV
3 3428
4 3427 Frdss 1%_%&5
5 Az M === M z=i= &
7 3425 B ====27 M eoume=
8 3424
9 3426 W e S
10 3431 PR =
1 3427
12 3425
12 3427
14 3432
15 3430 _
05/10/2024 10:13:14 @mms:\ P155100A-32042-1.02 BMSIEA: | 315761224700017A PACKER: 2234 > EFUE

Test conclusion: PASS
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Remaining issues: None

7.5 Test different SOC batteries in parallel with inverters

Experiment | Parallel test of different SOC | Serial T
Name batteries number
Purpose of o
) Parallel battery equalization test
testing
1. Take a battery and charge SOC60% of the battery with 0.5C current;
Test 2. Take another battery and drain SOC11% of the battery at 0.5C current;
conditions | 3. Parallel the two battery boxes;
The high—-power battery will charge the low—power battery, and the
o charging current should be within the current limiting range. The
criterion .
inverter reads the battery SOC as the average SOC value of the
battery;
SEE T GRISE SHiER SHeE ZanE e 18
eitEs EPACK [ A ‘
sEE | 52467V PACK: g v AR ek
R 4668 |A st £A®0 prEm |
SOC 11 %
BEER FRHEAERE
SOH: 100 %
FSHE 10890  mAh E;z* 5“?‘5? @ a0 @ esvos
wwE® | 101810 mAh = o W R s
ficizue s 8 B 356 RSB REH @ Acin
MOSIRE 396 s .
EED: 52.493 v EeE 34.1 e e
FRIEEFRT: 0 A
SR TR
BHES EfE(mV) = sugsem 88 v Fe 9 mv || T
: a1 B I
3 3278
4 3273 FhaEsl 1%? s
2 a2 M == W === =
7 3275 W =====m M ceooe
8 3273
9 2274 [ Je—
10 3275 BRI %
11 3277
12 3272
13 3278
14 3278
15 3281
16 218 [CXE

18
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LiTwE  FhmE FREEE SHICE 2#iRE FiigE fweE 12

s pAce =R s
BEE 52386V PACK: 2 v EhE= :
B/ 2601 A EHliE #A=O fFlLEE ®i
soc: 61 %
sE . fmiE)
o 0 " — (A;lﬁmos [ @'
Eray -,
BEEE 61130 mAh m?;ix mirﬁcl
BHEE 100000 | mAh m S0 TRRREA e
EIRRE 2 ) 284 @ seeEn ACin
MOSiEE 304 s
Se— = R £
sZEEL | 51996 |V P 8o =
R 0 A
BiFEE (EERE
RS BEmV) b= o Ol My Ee 4 v || 7
1 3274
2 3273 a8 my
E 3273
4 3275 Frsial RIS
5 275 M ==r= W === &
7 3273 | e = M ooE=
8 3276
] 3276 | —
10 3275 BRI %
11 3272
12 3276
13 3274
14 3274 -
15 3272
it e [Beseee ]

Hybrid Solar Inverter
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The inverter reads the battery SOC as the average SOC

value of the battery

Test conclusion: PASS

Remaining issues: None

7.6 Communication Test between Parallel inverters and batteries

Experiment | Inverter and battery | Serial 12
name communication test number
Purpose of .
i Whether the inverter protocol matches the battery
testing
1. Build the energy storage system and connect the inverter to the battery 485
Test communication port with network cables;
es
. 2. Enter the inverter Settings 5, set the battery type LI2 or LI4 to match the
conditions o )
lithium iron phosphate battery;
Judging The inverter can read the SOC, current and voltage values of the battery, and can
standard monitor the battery parameters.

20
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Test conclusion: PASS

Remaining issues: None

7.6 Parallel battery charging activation

Experiment Name | Parallel battery blowdown test

Serial number | 13

Purpose of testing | Parallel battery discharge consistency test

Build the energy storage system. After the construction, discharge the
parallel battery to the voltage < 2.7V with 0.5C current, disconnect the

Test conditions discharge MOS, and the battery enters deep sleep;
2. The power grid will charge and activate the deep hibernation battery
through the inverter.
Criteria for | The power grid is activated by charging the deep dormant battery through
determination an inverter.

1. Set the inverter setting item 05 to USE or LiX.

2. Enter 41 Settings to allow automatic activation.

3, automatic activation only the first power-on of the inverter will act once, the

battery is empty during use. Need to power off and then power on again.

4, connect PV or grid call for battery charging activation;

05 Battery type

05 USE

AGM (default) Flooded
r nS |
U
02 AGn 2 _Fld
User-Defined If "User-Defined” is selected,

battery charge voltage and low
DC cut-off voltage can be set up
in program 26,

27 and 29.

05 112 Support PYLON US2000 Protocol
@ 3.5 Version

D S L1 Y Standard communication Protocol
@

fForm inverter supplier

21
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— Disable automatic activation

AAE S 1§ (default)

@

J
—J
F=

Automatic . Whllietl:1 _Progbrart'l';léls is zelezmdt;gﬁ"
vk | as lithium battery and when the

41 ﬁ{ﬁﬂm’;{tﬂw AAL S o battery is not detected, the unit wi
. activate automatically the lithium
battery at atime. If you wantto
activate automatically the lithium

battery, you must restart the unit.

0
FF
co

Test conclusion: PASS

Remaining issues: None

8 Test the inverter working mode

8.1 Solar First mode test

Experiment | Solar First Mode test (PV | Serial 14
Name preferred) Number
Purpose of . .
) Inverter mode running logic test
testing
1. Energy storage system, set the inverter working mode to SOL mode;
Test 2. Adjust the load power of the photovoltaic grid battery, observe and record
conditions whether the operating status of the inverter conforms to the user manual:
3. Evaluate whether the inverter working mode can meet customer application
scenarios.
Judging Whether the inverter running state conforms to the user manual and meets
criteria customer application scenarios.

Running logic:
1. Solar PV gives priority to power the load.

2. If solar PV is not already sufficient for this demand to power all the
connected loads, the energy from the battery will power the loads at the
same time.

3. The grid only provides power to the load under any of the following
conditions

(1) There is no solar PV supply, such as at night;
(2) Battery voltage drops to low voltage alarm or set point in program 12.

22
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Test conclusion: PASS

Remaining issues: None

8.2 Ulility First mode test

Experiment | Ulility First Mode test (backup | Serial 15
name mode) number
Test . .
Inverter mode running logic test
purpose
1. Energy storage system, set the inverter working mode to Ulility First mode;
Test 2. Adjust the load power of the photovoltaic grid battery, observe and record
. whether the operating state of the inverter conforms to the user manual:
conditions 3. Evaluate whether the working mode of the inverter can meet the customer's
application scenario.
Judging Whether the inverter running state conforms to the user manual and meets
criteria customer application scenarios.

Running logic:

1. The grid preferentially supplies power to the load.

2. Only when the power grid is insufficient, solar energy and batteries can supply

power to the load.
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Test conclusion: PASS

Remaining issues: None

8.3 Testing the SBU Mode

Experiment | SBU Mode Test (Spontancous Self- | Serial 16
Name use mode) number
Purpose of . .
) Inverter mode running logic test
testing
1. Energy storage system, set the inverter working mode to SOL mode;
Test 2. Adjust the load power of the photovoltaic grid battery, observe and record
conditions whether the operating status of the inverter conforms to the user manual:
3. Evaluate whether the working mode of the inverter can meet the customer's
application scenario.
Judging Whether the inverter running state conforms to the user manual and meets
criteria customer application scenarios.

Running logic:
1. Solar power gives priority to the load.

2. If solar is not enough to meet this demand to power all the connected
loads, the energy from the battery will power the loads simultaneously.

3. The grid only supplies power to the load when the battery voltage drops
to a low voltage alarm or set point in procedure 12.

Hvb
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Test verdict: PASS

Remaining issues: None
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