TESLA
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TR Wi FH B R R RS R (60HZ)
Ver1.0

SEEREC

AC Powerwall2 model: 1092170-xx-y,2012170-xx-y,3012170-xx-y
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1. Summary

Confirmation test on system interconnection protection of this equipment is tested under the test conditions, test methods, and
judgment criteria of the following documents.
e JETGR0002-1-11.0(2020.01) Test method for grid interconnection protection device etc. for compact dispersed power

generation system General rules

JETGR0003-5-9.0 (2020.01) Individual test method such as system interconnection protection device for storage battery
system

ARIEE O R R R O HBRIZES LTI, T?E‘i%*ﬂr@ﬁit%ﬁ%ﬁﬁ B, HEKED L ERBREIT O,
e JETGR0002-1-11.0 (2020.01) /NI EATRIFEER S A T 2 FH A0 R R i HE 18 45 O 3k B 5 12m R
e JETGR0003-5-9.0 (2020.01)Z il 3 A T I F o 50 1 R {0 ol 2 8 2 oD {1 1 5k B 7 1

2. Sample information Z&{&E 2 U 7L

Product /44 S/N Remarks 15
AC Powerwall 2 T1710013744,

T17B0000035,

TG120184001J07

Page 2 of 63



3. Measurement Device / Equipment List  FHHIZS
sr. No. Description Manufacturer Model Serial Cal Date Cal Due
FHRIzR4 A 4 Y7 | BIER BIEHR B
1 Power Analyzer Yokogawa WT3000E 91UA13165 | 12/2/2019 12/2/2020
2 Current Probe Yokogawa 701930 180828556 | 5/14/2019 5/14/2021
3 Current Probe Yokogawa 701930 180828214 | 5/14/2019 5/14/2021
4 Temperature and Humidity Vaisala HM24Probe | L0830459 | 12/4/2019 | 12/4/2020
measurement
5 Scope Yokogawa DL850EV 91U616293 | 7/29/2019 7129/2020
6 Differential Probe Yokogawa 700924 1900535 3/14/2020 3/14/2021
7 Differential Probe Yokogawa 700924 1803221 7/11/2019 7/11/2020
8 Differential Probe Yokogawa 700924 1803234 7/11/2019 7/11/2020
9 Differential Probe Yokogawa 700924 1810859 3/14/2020 3/14/2021
10 Power Analyzer Yokogawa WT3000E 91W217312 | 3/11/2020 3/11/2021
11 Scope Yokogawa DL850EV 91Vv119360 | 07/24/2019 07/24/2021

Page 3 of 63



4. Test Results

I:E‘r::itc::r Test Description Con;r;l;tion Pass/Fail
313 l%i;%;\c*g;gittgﬁ?mponent Detection Test 8/12/2020 Pass
391 Q%E%ECEr;;%%v%\ﬁgg; a(nHiFlEJEl:\)dervoltage Test (Time) 7/18/2020 Pass

3991 ;ﬁe%;;rgri/%\%nﬁgﬁzxeﬁrﬂ—iégéﬁa 1Certaln Period After Recovery (without Excursion) 7/10/2020 Pass

3992 ;ﬁe%;;rgri/%\%n%;;xeﬁrﬂ—(j;\%g%ﬁa;ertam Period After Recovery (with Excursion) 7/9/2020 Pass
3.2.10 '%Eifn(t;g;é};%%%%a%g) Overvoltage Test 7/13/2020 Pass

43 gg}jﬁ%@% peration Test 7/23/2020 Pass
4.4 Om“;?‘%f %a{;zm@g{i%g%;e”t Test 7/23/2020 Pass
4.8 S/C’f;s;a;t ;’f‘_ctf%é%?; e 7/10/2020 Pass
6.3 Instantaneous Voltage Drop Test (FRT) 8/11/2020 Pass
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B RS B (FRT #5R)

Frequency Fluctuation Test (FRT)

6.4 . b o 2/05/2020 Pass
FE B E (FRT 3480 05/
Switching to Backup operation mode
12.1 v o 07/30/2020 Pass
B STER YR 30/
Automatic switching to backup mode
12.2 IRV ~ 07/30/2020 Pass
f) S 1 ) R 30/
124 Independent disconnection signal disruption test 09/04/2020 Pass

H SLARSIE 5 it
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3.1.3 DC Injection Test  [ELJit 77 1 H 3R
Test Parameters g% iEfi&
DC Injection | Vac Prated Irated Threshold | Detection Time
Ry | H TEFEEEDT | BHE Fg HH ERF ]
101(L-N) | 4800W | 24A 0.24A 0.5s
Test Result  alBRfE R -
Phase AB
Actual Set point (A) (1% Irated) 0.24 Pass / Fail
[ERIDAN D HE
Output Power (kW) (100%) 4800
XU a
Measured Value (A) 0.190 Pass
& HHiE
Remarks
kel
Actual Set point (s) (jump from 0% to 110% of DC set point) 0.5s
[ERIDAERD
Time to Trip (s) Gate block stop 0.0456 Pass
MRHIREFR  (GB IRFBR)
Time to open the relay (s) 0.0456 Pass

R (RY 751 FR)

Remarks

ikl
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3.2.1 Over Voltage And Under Voltage Test

AZ it 7R M O i BB AR

Over Voltage Test Parameters: 188 L% EfE
Threshold Detection Time Re-connection Time
Fo HEE IRF R P B BEL 1 IRF
OVR 121.2Vrms 1s 10s
OVR detection threshold test:
AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail JiE | Remarks
ARt B Power | JEE%Kk Mode Phase | (Vrms) (121.2+2.424Vrms) | fii#%
714 BEE— | HABR | WEHER
/) K A
A: 115.14Vrms (95%)1
B 101Vrms A 123.202 Pass
A: 101Vrms Charge
-4. 122.49 P
B: 115.14Vrms (95%)7 | +SKW | 60 Hz #E B ass
. 0,
A:115.14Vrms (95%)1 AB 122.377 Pass
B: 115.14Vrms (95%)1 122.218
A:115.14Vrms (95%)1
119.347 P
B: 101Vrms A 93 ass
A: 101Vrms Discharge
. 120.499 P
B: 115.14Vrms (95%)7 | oKW | 60 Hz WE B ass
. 0,
A: 115.14Vrms (95%)1 AB 120.093 Pass
B: 115.14Vrms (95%)71 119.999
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OVR Time Trips

OVR 5 H B RRAERS Ko UM A FRF I HERR. -

Measurement
: Relay | Recon .
Output Operation Tested | Gate open time Pass / Fail & Remar
éf\lc;ljage Powe;; Fre\ql:|'ency Mode Phase Block time (s)? :GB success ks
AN Y S gE E] —
22 it i ;“fujjj CERERE if‘ﬁf% SRERFE | (s)! (s) ) 3 5] 3;gsrz(i.hlasn o %
GB IRFBR | Ry fi#41 | BH.1- KF
IRFRR []
AB: 101Vrms Charge
2111.1Vrms -4.8kW 5 AB 1.046 1.046 12.398 | Pass
07y 60 Hz i
AB: 101Vrms Bl e
2111.1Vrms 4.8kW e AB 1.070 1.070 12.446 | Pass
(110%) M =
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Under Voltage Test Parameters A& 31 5% & fE
Threshold Detection Time Re-connection Time
18 HH F HE PR FAI B L 11 IR
UVR 80.8Vrms 1s 10s
UVR Default detection threshold test ~ UVR # H L~ L AR
AC Voltage Output | Frequency | Operation | Tested | Measurement | Pass/ Fail Remarks
At AR Power JE I Mode Phase (Vrms) (80.8+1.616Vrms) | {4
718 BIEE— | BHE | BB R HIE
pa; N
A: 84.84Vrms (105%)|
B: 101Vrms A 80.669 Pass
A: 101Vrms Charge
-4. 81.544 P
B: 84.84Vrms (105%), | KW | 60Hz B B ass
. 0,
A: 84.84Vrms (105%)| AB 80.406 Pass
B: 84.84Vrms (105%) | 80.16
A: 84.84Vrms (105%)|
79.4 P
B: 101Vrms A 9486 ass
A: 101Vrms Discharge
. 81.429 P
B: 84.84vVrms (105%), | “EKW | 60Hz W& B ass
. o)
A: 84.84Vrms (105%)| AB 81.999 Pass
B: 84.84Vrms (105%)] 82.159
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UVR Time Trips  UVR f3 HH 5 RRAERD Mo OV A IRH I R

Measurement
Output Operation | Tested | Gate | Relay R-econ iﬁis_,/l:all Remark
AC Voltage Power | Frequency | Mode Phase | Block | open t'”;e ! [BE s
AR WD EEEE | BIEE— | R B | () | time(sp | (&) | GBsuccess
i R FH 1 F | 3more than 10s
) ]

AB:101Vrms—>76.76 | -4.8 Charge
Vrms(95%), KW o s e AB 1.063 | 1.063 12.298 | Pass
AB:101Vrms—>193.0 Discharge
4 Vrms(95%), 4.8 kW W AB 1.098 | 1.098 12.299 | Pass
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3.2.2 Frequency Functional Test J& £ A OV T ikER
Over Frequency Test J& 25 - H-3UR A 3

Parameter m%EfH:

Threshold Detection Time Reconnect time
For A Fik HH P BR PP A1 BEL 1 FRE
OFR 61.8 Hz 1s 10s
OFR Detection Threshold Test OFR i L ~UL RS -
Output . .
AC Voltage Power Frequency &%Zr:tlon ;E':;eed Measurement iﬁi;_,/ Fail Remarks
7'—\‘\‘:K'§§'j: == =] v ¥ . \‘I:—‘—»\"
Charge
Phase A: 101Vrms o 48kW 61HZT }E% AB 61.81 Pass
Phase B: 101Vrms Discharee
4.8kW e = AB 61.89 Pass
==N
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OFR trip time ~ OFR £ HH 7 FRAERE M OV A IF[HIRERS.

Measurement .
AC Output Operation Tested Gate Relay Recon iﬁ;ﬁi/ 7l
Voltage Power Frequency | Mode Phase Block | open time | time (s)? | GB success Remarks
R Wit B | E | AR BEE— v (s)* (s)? Al 2] 21 0s£0 1 =
JE£ 73 N e GB IRF | Ry fRFIRE | FL 1k R |, - =70

i 53 fi]

Phase A:
101Vrms | - 4.8kW 6;’&*.';9 " %%ge AB 1.026 | 1.04 11.47 | Pass
Phase B: 05%) .
101Vims 1 skw ;;%arge AB 1.08 | 1.088 11.8 Pass
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Under Frequency Test  J&] R EUE T 5HR 55 5

Parameter % EfH :

Threshold Detection Time Reconnect time

UFR 58.2 Hz 1s 10s

UFR Detection Threshold Test f&H L ~LfEEE -

Operation .
AC Voltage S:\:/F::t Frequency | Mode ;E?;d Measurement iﬁs%/ il Remarks
R TCEIEY = i % F— | . I E % i

Charge
Phase A: 101Vrms - 4 .8kW B AB 58.17 Pass

59Hz | G
Phase B: 101Vrms Discharge
4.8kW AB 58.19 Pass
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UFR trip time % (HRFFRERE S OVFR ¢ AN IRF R -

Measurement
) Recon | Pass/ Fail
0 t .
AC Output Peration | rested Gate Relay time HE
Frequency | Mode open 3 Remarks
Voltage | Power [Eyeen By (e — | Phase Block | e (s)2 (s) 1 GB success s
AR | O | e RERAE | () | ey | FRIEST | 21.0520.15 :
GB R | N M FH 1 Ff | 3 more than 10s
HRf R
[
Phase A:
Ch
101Vrms -4.8kW | 60.0Hz = }E:';ge AB 1.02 1.03 11.51 | Pass
Phase B: 55.29Hz =
101Vrms Discharge
4.8kW AB 1 1.0 11.82 | Pass
HE
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3.2.9.1 Constant-time input blocking Test after power reconnection 1

% O — eI BN BH AR RBR 1

Parameter:

Reconnection Testing | Time Set Point

PG SIBH L Rp T RAER | i ]

Reconnection Time 1 | 300s

Output e Pass / Fail
AC Voltage Power | Frequency %I;;; MEBEUETETE P HIE Remarks
AR AR 18R | AR ke Reconnection Time 53005 {iES)
VA PRI 1) PHL LR IRF
Phase A: 101Vrms 4.8 kW Discharge 301.446 s Pass
60 Hz
Phase B: 101Vrms ™4 g Charge 301.483 s Pass
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3.2.9.2 Constant-time input blocking Test after power reconnection 2

HE% O —E R FH LR 2

Parameter 3% 7EfH:

Reconnection Testing

PG 1 BH LR RF AT R

Time Set Point

Reconnection Time 2 | 300s
Output Operation Measurement Pass / Fail
AC Voltage Power | Frequency Fl)VIod(Ie R R HE Remarks
AR HE | R B EE— | Reconnection Time e~ e
7] PRI 1) L 11 B P
Phase A: 101Vrms .
Phase B: 101Vrms 4.8 kW 60 Hz Discharge 301.394 s Pass
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3.2.10 Instantaneous ( Unbalanced) Overvoltage Test - [y (A1) 368 &5 1 5t i

Over Voltage Test Parameters: 185 E iR EfH
Threshold Detection Time Re-connection Time
fo HHE PR F I B BEL1E R
OVR 121.2Vrms <1ls 10s
OVR detection threshold test  OVR f i L~ /L RERR :
AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail H]iE
AL BT Power | JEE%K Mode Phase | (Vrms) (121.2+2.424Vrms)
71 ;EE— | B | AERSER
5 k i
. 0,
A:109.08Vrms (90%)1 A 123.138 Pass
B: 101Vrms Charge
-4.8kW | 60 Hz i
A:101Vrms JeHE - 123.047 Pass
B: 109.08Vrms (90%)1 '
. 0,
A: 109.08Vrms (90%)1 _ A 119,363 Pass
B: 101Vrms Discharge
4.8kW | 60 Hz —
A: 101Vrms i 5 119981 Pass
B: 109.08Vrms (90%)1 '
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Instantaneous (Unbalanced) Overvoltage trip time

OVR it H I FRAFERE Mo OF P A FRF [T RS

AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail Remarks
R EITE Power | JEIJE%L Mode Phase | (Time) (ke
i) BiEE— | #B
Al K H
. [0)
A:109.08Vrms (90%)1 A 0.953 Pass
B: 101Vrms Charge
-4.8kW | 60 Hz s
A: 101Vrms FEHE B 0.946 Pass
B: 109.08Vrms (90%)1 '
. 0,
A:109.08Vrms (90%)1 _ A 0.884 Pass
B: 101Vrms Discharge
4.8kW | 60 Hz i
A: 101Vrms B B 0.870 Pass
B: 109.08Vrms (90%)1 '
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4.3 Power Factor Operation Test  J&iis /) iR
Measurement Pass / Fail
AC Voltage Output Power Frequency FERAG B H)E Remarks
A AR i EE ) JE 3K Power PF i
L DAL >0.95
E::zg :; igi\\x;‘z 4800 W 60 Hz 4848 W 0.9983 Pass
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) s R SR

4.4 Output Harmonic Current Test
Measurement Pass / Fail
Output phase | OPEration uﬁ%ﬁ%%mghest HIZE
AC Voltage | Power | Frequency SRR Mode THD Harm with e Remarks
RFEE | HAE | B | ) iEE— | % PF > ik
5 tH e =7 | Hw “(?rder . PF>0.95 .

- BITES | Individual Harmonics<3%

" (%)
Phase A:
101Vrme A - 4631 | 1.00 | 319:2.6% Pass BchfW
Phase B: 4.8 kW 60 Hz B |s7;:&:§rge
101Vrms = | 4633 | 1.00 | 39:3.3% Pass

Page 20 of 63



Detailed reference data of each harmonic (output current distortion

Rated output current = 21A

ratio)
Phase Order 1 2 3 4 5 6 7 8 9 10
Harmonic
current 21.360 0.004 0.549 0.020 0.418 0.010 0.199 -0.008 0.139 -0.005
A
Order 11 12 13 14 15 16 17 18 19 20
Harmonic
current 0.078 -0.011 0.085 -0.009 0.060 -0.010 0.047 -0.011 0.024 -0.011
A
A Order 21 22 23 24 25 26 27 28 29 30
Harmonic
current 0.005 -0.008 0.005 -0.008 -0.002 -0.005 -0.002 -0.012 -0.007 -0.011
A
Order 31 32 33 34 35 36 37 38 39 40
Harmonic
current -0.003 -0.010 -0.004 -0.018 -0.005 -0.010 -0.009 -0.009 -0.004 -0.012
A
Phase Order 1 2 3 4 5 6 7 8 9 10
Harmonic
current 21.359 0.020 0.565 0.022 0.388 0.009 0.233 -0.005 0.110 -0.002
A
Order 11 12 13 14 15 16 17 18 19 20
Harmonic
current 0.097 -0.006 0.084 -0.014 0.072 -0.010 0.041 -0.010 0.027 -0.006
A
B Order 21 22 23 24 25 26 27 28 29 30
Harmonic
current 0.019 -0.007 0.003 -0.008 0.008 -0.008 0.001 -0.011 -0.009 -0.017
A
Order 31 32 33 34 35 36 37 38 39 40
Harmonic
current -0.011 -0.010 -0.008 -0.008 -0.010 -0.005 -0.002 -0.010 -0.005 -0.011
A
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4.8 Soft Start Function Test

Y 7 b AL — HiknE R

Output

Operation

% of output fluctuation

Time spent over

Pass / Fail
'No Overcurrent
s 150% or less

of the rated

AC Voltage Frequenc Remarks
. Power Mode < v OUtpu.t . | 100% of nominal current, The
Fluctuation 5 . :
current (sec) time exceeding
100% is within
0.5 seconds
Phase A: 101Vrms Seclhei Figure
o 0,
Phase B: 101Vrms 4.8 kW e 60 Hz 0% 0 Pass 48

Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase A Voltage
Channel 2_1: Phase B Current
Channel 2_2: Phase B Voltage

Relay: Relay Signal
Gate drive: Gate Signal
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AhG_1

Display Group

Acqiode

: Normal

position - 0.03 an (D23 (4P ]H] T i 10
‘ aan Yi ( CURSOR )
afc_1 100604 : Type
T — - (.
VAC_2 3000y i Vertical
‘ - _—Il- Trace
i | —— G| O VACT
PIRV_RLY A X @ _ Gursor
Closed J_:
GT_DRY H 2 GUFSOFQ
active J'I’ [ 3.6865div]
;::i*‘-“"'“s 100,604 cZoont> : " asomeraie”
”‘ﬁm AL L L <
\ \ \ \ \ [ |‘ ‘ ‘I I“ \ |||||||||||||||||||||| Cursor Jump
S ﬁ”WWWWWWWWWWWWWWWWWMWWWWWWW“ %
‘ | ltem Setup
R s
S0 X1 ~113.420n5 |
~99.804 X2 889.580ms
-592,.410ns AX 1.003000s | 1407..590ns
Stopped Edge CH15_2:GT_DRY £ X:File

2020707710 16:30:11.69357427

Single Bit1

Page 23 of 63

Figure: 4.8 Soft start function (Time to 100% Power= 1.003 sec)

2020/07/10 16:31:52



5.1 Rapid Input Power Change and Rapid Load Change Test
AT S 283 R K OV R R 28 el

EUT set Load
power | setting Time
%of % of EUT
(% % EUT | EUT Power | EUT spent
EUT EUT Voltage Current (% over
Frequency (Hz) Power (% of EUT | Current Remarks
name name (V) of EUT 100%
(W) nameplate) (A)
plate plate nameplate) (ms)
power | power
rating) | rating)
50 50 102.038 60.011 2403.700 0.501 11.839 0.493 -
50 75 102.500 59.993 3609.100 0.752 17.658 0.736 - Fig: 5.1.1
50 50 102.045 60.000 2403.800 0.501 11.837 0.493 --
50 50 102.051 59.996 2414.800 0.503 11.902 0.496 --
50 25 101.890 60.001 1187.800 0.247 5.930 0.247 -- Fig: 5.1.2
50 50 102.014 60.002 2423.700 0.505 11.945 0.498 --
100 100 102.816 60.011 4903.7 1.02 23.891 0.995 --
100 0 101.049 59.991 -0.5 0.000 1.0132 0.04 - Fig: 5.1.3
100 100 102.807 60.006 4920.8 | 1.025166667 23.79 0.99125 --
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Power (Watt)

Power Vs Time ( 50-75-50) Power Vs Time ( 50-75-50)

3800 3800
- /\_/ -
3400 3400
3200 3200
=
)
=
3000 — 3000
(]
g
[e]
a
2800 2800
2600 2600

2400 2400 V\/

2200 2200
n © N 0 O N o &N Mo & 1NN O N 0 O o nm © N 0 0 S 24 N M S N O N 0 O W
“ = H +Hd +d Y AN NN N &« N IR R T T DAL S S S S S S S~ S~ S
(a\] o~ (a\] o~ o o .N o o~ o o o o o (2] [20] [20] o m m 'm m m m m o™ m [20]
Time (sec) Time (sec)
Unit Power Load Power Unit Power Load Power

Fig: 5.1.1 Load folllowing from 50% to 75%
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Power (Watt)

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

Power Vs Time ( 50-25-50)

n © N o 9 o o
0 o o o o [e)]
Unit Power

Power (Watt)

NI

N M3 © =
o o o o -

Time (sec)

b e )
<) o o o

Load Power

Fig: 5.1.2 Load folllowing from 50% to 25%
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2600

2400

2200

2000

1800

1600

1400

1200

1000

20.5

20.6

Power Vs Time ( 50-25-50)

20.7

20.8

(o) B = T o |
c N 4
[o\] o
Unit Power

321.2

—_

w13
21.4
215

Load Power

21.6

21.7

21.8

21.9

22




Power Vs Time ( 100-0-100) Power Vs Time ( 100-0-100)

6000 6000

5000 \ 5000

4000 4000
3000 3000
2000 2000
1000 1000
0 0

un (s ~ 0 [e)} (@] i o m < wn [(s) 0 [e)] — m — o o < wn (s ~ 0 )] < Lnl o m <t

d o o o o T o o o o o o o ) N ®o oo O o o o o o o YN g 9 F 9 <

— — — Ll l —l —l Ll Eal o oN o o~ oN o o~ o~ o o~ o~ (g\] (a\]
-1000 -1000

Time (sec) Time (sec)
Unit Power Load Power Unit Power Load Power

Fig: 5.1.3 Load folllowing from 100% to 0%
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6.3 Instantaneous Voltage Drop Test B#FEE AL Ml (FRT 35k)
Voltage Drop To 20% (Nominal voltage = 94%Vn = 94.94Vrms)  F&&EE 2 0 %
Measurement
Output | Operation %ﬁ%ﬁiﬁ;‘ﬁ S Pass / Fail
Entr Ime Spen e [ i
AC Voltage | Power Mode Frequency Anglz; SRO% OUt.pUt COver ¢ | over 100% é)petr.atlon 'i 1:;2/;3 Remarks
Y=g S EnR ecovering urren ontinuous: ms r
ALULTRIE EEQ %WEF R ek | eme | (e | o, | FEFEIE % | <150%of Irated g
= HAERE | iR S| o *<500ms
55 )
94.94Vrms 22.04 A .
(AB) > 0 0.1 (91.83%) 0 Yes Pass Fig6.3.1
20.2Vrms Discharge 20522 A
4.8kW 60 H : ;
(A,B) > s z 45 0.1 (85.51%) 0 Yes Pass Fig 6.3.2
94.94Vrms 20.388 A .
(A,B)L-N 90 0.05 (84.95%) 0 Yes Pass Fig 6.3.3
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Voltage Drop To 20% (Nominal voltage = Vn = 101Vrms)

FRAEE 2 0 Ylky

Measurement
. Pass / Fail
Output | Operation Time Spent
Entr pen . | i
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% gpetr_at'on 'i 131:2’01: Remarks
eSS e o e ecovering urren ontinuous? ms
ESLES E'ig @Wi BB g | e | e | o, | EIEI T | *<150% of rated =
= MR IREE | @& L D EERHE 3<500ms
] | FEXS | e
iR L
101Vrms 20.15 A
(AB) > 0 0.1 (83.96%) 0 Yes Pass
20.2Vrms Discharge 21.124 A
4.8kW 60 H )
(A,B) > HeE z 45 0.1 (88.02%) 0 Yes Pass
101Vrms 19.865 A
(A,B)L-N 90 0.05 (82.77%) 0 Yes Pass
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Voltage Drop To 20% (Nominal voltage = 106%Vn = 107.06Vrms)

FRAEIE 2 0 %lky

Measurement
B R Pass / Fail
Output | Operation Time Spent
Entr P Yo § s
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% gpetr_at'on 'i 1<1Eé’()£ms Remarks
P = 1 ok ecovering urren ontinuous:
PETLEREE E£ %M/EF B g | tme (A | (Om?))(y BITAE T4 | <150% of Irated | 177
E5] S 1= NEVSEN o N o,
= H DR IRRE | EE S % D EERHE 3<500ms
T e 2
ﬁfﬁ ,ﬂ— E#FEE 'f)h
107.06Vrms 20.051 A
(A.B) > 0 0.2 (83.55%) 0 Yes Pass
20.2Vrms Discharge 19.749 A
4.8kW 60 H :
(AB) > HeE z 45 0.1 (82.29%) 0 Yes Pass
107.06Vrms 19.71 A
(A,B)L-N 90 0.15 (82.13%) 0 Yes Pass

Scope Channel Description:

Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current
Channel 2_1: Phase B Voltage
Channel 2_2: Phase B Current

PINV_RLY: Relay Signal
GT_DR: Gate Signal
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Aibsed

<Hain> i:
¥
ARC_T 100,604 : :
- - B )
-99 404 P!
VAC_2 250, 00¥ ;|
N
250, 00¥ L
AAC_Z 100204 :
.-
-09 . g Ll
FINY_RLY Ol
e
Closed B
: |
GT_DRY V)
hctive :l
~100000..000ms . | 0.080ms
14 > i < > i
Mgt 500 60 1<Zoom1 #20ms/div Mgt 00 ‘504 Toom2 : #20ms A div
YAC_2 250.00¥ \ VAC_2 250 .00% |
AAC_2 100 ;204 ' AAC_2 100 ;204
PINY_RLY . PINY_RLY I
GT-DRY GT_DRY I
A oA A |
|
|
|

-99.404 ; ¥
i xz
-4051.990ms : AX

-3.9646955
-2.963600s

-3851.990hs08 1489 555ns
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Figure 6.3.1 Instantaneous voltage drop at 0° entry angle (94.94Vrms 2> 20.2Vrms > 94.94Vrms)
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Figure 6.3.2 Instantaneous voltage drop at 45° entry angle (94.94Vrms 2> 20.2Vrms =  94.94Vrm:s)
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Figure 6.3.3 Instantaneous voltage drop at 90° entry angle (94.94Vrms 2 20.2Vrms = 94.94Vrm:s)
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Voltage Drop To 0% (Nominal voltage = 94%Vn = 94.94Vrms) 7%+ 0 %

Measurement
RS
Time .
Output | Operation Entr Spent PaSSI/ Fail
o . . NAIE==4
AC Voltage | Power Mode | Frequency Anglz; 8ROA’ Output | . over gpetr_at'on 'i 131?)’03 Remarks
TRV S == e =y 3 ecovering 1009 ontinuous: ms
AL YL BE) 1 ng == %b'ﬂz}s H{ﬁiﬁ 1ﬁ$ﬁ T Cél;&[;/i)n)t (msf) %E'f&?ﬁé 24150% of Irated 1}%%
18 T YR B 3<500ms
Hjjj/ngFﬁ’H# i@%?}iﬁj’fﬁ 1 O O % O)%$ﬂ7ﬂ7—k
i wwzn | P
IRE ]
101V
(AB Cr)m; 0 0.15 (83.99%) 0 Yes Pass Fig 6.3.4
0Vrms Discharge
(AB,C) > 4.8 kW m%@g 60 Hz 45 0.15 (ég";)g;) 0 Yes Pass Fig 6.3.5
101Vrms
e 90 0.1 (sf'é’g;) 0 Yes Pass Fig 6.3.6
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Voltage Drop To 0% (Nominal voltage = Vn = 101Vrms) 7%+ 0 %

Measurement
Time .
Output | Operation Pass / Fail
80% Output Spent Operation is HIE
AC Voltage | Power Mode | Frequency " o Qutp Over over | P y > P Remarks
I = e N ecovering o ontinuous? ms
AR Y BRI ng ==1 %b'ﬂz}s H{ﬁiﬁ T Cé:&[;/e)r;t ]ig,?sf) %E'f&?ﬁé 24150% of Irated 1}%%
HITH ¥ Bk 3<500ms
Hjjj/ngFﬁ’H# i@%?}iﬁj’fﬁ 1 O O % O)%$ﬂ7ﬂ7—k
i rzn | PEC
iE3|
101Vrms 19.86
(AB,C) > 0.15 (82.75%) 0 Yes Pass
0Vrms Discharge 19.302
4.8 kW 60 H )
(AB,C) > s z 0.05 (80.43%) 0 Yes Pass
101Vrms 19.71
(A,B,C) 0.1 (82.13%) 0 Yes Pass
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Voltage Drop To 0% (Nominal voltage = 106%Vn = 107.06Vrms) 7%+ 0 %

Measurement
Time .
Output | Operation S Spent Passl/Fa|I
o . . NRIE=—4
AC Voltage | Power Mode | Frequency Anglz; 8ROA’ Output | . over gpetr_at'on 'i 131?)’03 Remarks
S = e b K ecovering 05 ontinuous? ms
2L AJIL EEx}j_f: ng FEL %b'ﬂz}s H{ﬁiﬁ 1ﬁ$ﬁ T (él;&[;/i)n)t (msf) %E'f&?ﬁé 24150% of Irated 1}%%
15 )7 . AR 3<500ms
Hi 148 Iy BEE | 10 0% @%aﬁfs-ﬂi
i wwzn | P
iE3|
101Vrms 19.86
(A,B,C) > 0 0.15 (82.75%) 0 Yes Pass
0OVrms Discharge 19.302
(A,B,C) > 4.8 kw s 60 Hz = 0.15 (80.43%) 0 Yes Pass
101Vrms 20.29
(A,B:C) 30 0.25 (84.54%) 0 Yes Pass

Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase A Voltage
Channel 2_1: Phase B Current
Channel 2_2: Phase B Voltage

PINV_RLYO: Relay Signal
GT_DRVO: Gate Signal
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Figure 6.3.4 Instantaneous voltage drop at 0° entry angle (101Vrms > 0Vrms 2> 101Vrms)
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Figure 6.3.5 Instantaneous voltage drop at 45° entry angle (101Vrms = 0Vrms 2> 101Vrms)
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Figure 6.3.6 Instantaneous voltage drop at 90° entry angle (101Vrms 2 0Vrms 2 101Vrms)
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Voltage Drop To 52% (Nominal voltage = 94%Vn = 94.94Vrms)

Phase jump 0 to 41°

PR 4 1°

% F%FEE S 2 %

Measurement
B A Pass / Fail
Output | Operation m e
Entr pen D [

AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% (C)petr_at'on 'i 1<i:g/(])i Remarks
s e ik K ecovering urren ontinuous? ms -
ESL S E',ﬁg @Wi BB rpe | dme | ace) | ) o, | FEFEIE % | <150% o Irated g

ES) Py SRS () . ol
= AEIRG | BB | s | O 3<500ms
H e 2
ﬁfﬁ ,ﬂ— E#FEE ot
94.94Vrms 24.019A .
(AB) > 0 - (100.08%) 0 Yes Pass Fig 6.3.7
52.52Vrms Discharge 23.667 A
4.8kW 60 Hz - ’ i
(A,B) > e 45 (98.61%) 0 Yes Pass Fig 6.3.8
94.94Vrms 21.099 A ]
(A,B)L-N 90 - (87.91%) 0 Yes Pass Fig 6.3.9
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Voltage Drop To 52% (Nominal voltage = Vn = 101Vrms)

Phase jump O to 41°

PR 4 1°

% FREES 2 %

Measurement
Output | Operation %it%ﬁ,‘f.% S Pass / Fail
Entr Ime Spen L [ e
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% (C)petr_at'on 'i 1<i:g/(])i Remarks
e st e s ecovering urren ontinuous: ms "
PEVLESHE Eg %M/EF FRB AZAH time (A(%)) N (Om(s)) o EIEAE T | <150% of Irated %5
= e = 5 SEQY o S —
= AEIRG | BB | s | O 3<500ms
H ige 2
ﬁfﬁ ,ﬂ— E#FEE 'f)h
101Vrms 23.813A
(A,B) > 0 ] (99.22%) 0 Yes Pass
52.52Vrms Discharge 24.54A
4.8kwW 60 Hz - :
(AB) > s 45 (102.25%) 0 Yes Pass
101Vrms 23.283 A
(AB)L-N 90 - (97.01%) 0 Yes Pass
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Voltage Drop To 52% (Nominal voltage = 106%Vn = 107.06Vrms)

Phase jump 0 to 41°

PR 4 1°

% FREIES 2%

Measurement
Output | Operation git%ﬁi%% Spent Pass / Fail
Entr Ime Spen S s
AC Voltage | Power Mode | Frequency Anglz; SRO% DLt COver . | over 100% gpetr_atlon li li‘g/;i Remarks
TRV SEe— EnR ecovering urren ontinuous: ms r
ALULTRIE EEQ @Jﬁ e I B B I AR o, | FEFEIE % | <150% o Irated g
= H IR | R A Y 3<500ms
E#FEE ML <
107.06Vrms 23.54 A
(A,B) > 0 ] (98.08%) 0 Yes Pass
52.52Vrms Discharge 23.166 A
4.8kW 60 Hz - :
(A,B) > ik = (96.53%) 0 Yes Pass
107.06Vrms 22.172 A
(A,B)L-N 90 - (92.38%) 0 Yes Pass

Scope Channel Description: s

Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current
Channel 2_1: Phase B Voltage
Channel 2_2: Phase B Current

PINV_RLY: Relay Signal
GT_DRV: Gate Signal
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Figure 6.3.7 Instantaneous voltage drop at 0° entry angle (94.94Vrms = 52.52Vrms = 94.94Vrm:s)
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Figure 6.3.8 Instantaneous voltage drop at 45° entry angle (94.94Vrms 2 52.52Vrms 2> 94.94Vrms)
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6.4 Frequency Step Change Test(60Hz) & 522 &

AR

. Frequency Frequency Freq.
Vof"cgge I?‘(I;TAF/);: O?\;La;;"n Frequency Change Deviatiop(l:!z) Chang Inverter FEES Remarks
AR W | BEE— | B | AEh)E %L | Duration Continue? Fail Jro
L \ i ) () | ZWF | EEEAkE | e |
J= W) R B

Phase A:
101Vrms Step Figure
Phase B: | 4.8 kW | Discharge 60 Hz Change +1.0 Hz 0.05s Yes Pass 6.4.7 -
101Vrms 6.4.8

Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase A Voltage
Channel 2_1: Phase B Current
Channel 2_2: Phase B Voltage

Relay: Relay Signal
Gate drive: Gate
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YAC_1
CHI_1  : 50.00V/div
Position : 0.00 div

Display Group
088060 ®

mdc < Normal
/s bs/div
! (CH1 100kS/s)
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HIBALY 35,4500 @ __ Cursor2
4.64100dw]
T
\ ¥
/2y v
e 750,008 i \
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e i Cursor Jump
T T
|
GATEDRIVE 3 ‘ -}
i 1 Jtem Setup
!
|
|
i
WY 9. 056V X1 -1.895005s 1
: : X2 =1.8450055 :
223490005 10,1509 & 50.000ms ' 1 173499005
Stopped 2 Edge CH5_1 T &:File
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Figure: 6.4.7 Frequency Step Change (60.0Hz > 61Hz)

Figure: 6.4.8 Frequency Step Change (60.0Hz > 61Hz)
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Ramp Change: 7 > 7 IRZE{L
Frequency Freq. .
AC Output Frequency Continuous
Change o Chang ) Pass /
Voltage | Power Frequency | ..y . | Deviation . operation . Remarks
e — | Mode o JEEHAE | et o | Duration : Fail i
i | HE JE B ) 22 ) ] 5 gegyy | duringFred. | fii 5
+ VA g = deviation?
i
Figure
igif/e A: Ramp +1.8 0.9 Yes Pass | 6.4.9-
rms
Change 6.4.10
Phase B: | 4.8 kW | Discharge 60 Hz - 7ng( -
101Vrms 7 Figure
Ak -3 1.5 Yes Pass | 6.4.11-
6.4.12

Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase A Voltage
Channel 2_1: Phase B Current
Channel 2_2: Phase B Voltage

Relay: Relay Signal
Gate drive: Gate
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Figure 6.4.12 Frequency Ramp Change (60.0Hz>57Hz)
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12.1 Switching to Backup operation mode H 371 fix Uik

Step Grid ACPW Gate Drive ACPW Time to Remarks
(Refer Fig: 12.1.1) Operation Transition
mode (s)

1 ON ON ON Normal - Fig: 12.1.2
2 OFF OFF OFF Normal — ==
3 OFF ON ON Backup 419 Fig:12.1.3
4 ON ON ON Backup 301.26 Fig: 12.1.4
5 ON OFF OFF/ON Normal 2.47 Fig:12.1.5
6 ON ON ON Normal 299.22 Fig: 12.1.6
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Fig: 12.1.1 Reference
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Fig: 12.1.2 Normal Operation
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Fig: 12.1.3 Grid Following to Backup Mode:Relay & Gate block signal:Open (4.19scs)
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Fig: 12.1.4 Backup to Grid following mode: Relay & Gate block signal:Closed(301.26 secs)

Page 55 of 63

2020712714 11:42:10



AcqHode : Normal

CH4_1 1 20.004/div 2kS/s 2nin/div
Position : 0.00 div nnm 1kS/s)
<k s e
o 250000 N— _— | ( CURSOR
]___M[ﬁ 100.004 |
B | Type
[ — ; ;
T 2 R -
AL | Vertical
R gL I '
o " : Trace
DTRIGGER  S00.000 = !
L 1 CHI_1=_VACT
[ 100,008 -_.. —‘
oz 100,00 A S A ——— Cursor1
~ -100.008 —_— s — — . 1.83095div
Gursor2
1.85158div

100.004

-1200000.0ns
_M 250.00¥
e -250.00%

!

-100.

250.00%

:

_=250.00¢%

co. 100.008
- iy 1~

| EE——E,

Cursor Jump

L TRIGGER 500-00%
T

-500.00%
100.004

-100.004

e
y X1
| A
|

247505

-3s300.0ns 174X

[tem Setup

Yi:¥ac1,  -0.08Y

o mey

Stopped 2
2020712714 11:38:04.71350866

|
CH3_1:TRIGGER £

A:File
2020/12/14 11:43:04

Fig: 12.1.5 Disabled to Grid following mode: Relay & Gate block signal:Open---Closed
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Fig: 12.1.6 Disabled to Grid following mode: Relay & Gate block signal:Closed(299.2secs)

Page 57 of 63



12.2 Automatic switching to backup mode H 37.i&ii H B U1 #LER

Remarks
EUT t
Load pow:i
tting (@
L EUT EUT Power EUT EUT Current
of EUT Voltage Frequency
name plate name W) (tz) Power (% of EUT Current (% of EUT
plate (W) nameplate) () nameplate)
power
) power
rating) )
rating)
100 100 200.615 60.003 03 -0.00625 0.2306 0.960833333 Before
Backup
100 100 202.275 59.998 47733 99.44375 23.361 97.3375 After Backup
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12.4 Independent disconnection signal disruption test H N7.fi#FI1E 5 idifa ik R
Test 1: Disconnection of Communication line before backup

Before Load Remarks
Backup setting EEZw:it
opia;elon (Z;éU?f (%of BUT | o . | | BUT | EUT Power | EUT |EUT Current (%
o name (V)g g{z) Y| Power | (% of EUT |Current of EUT
plate (W) | nameplate) (a) nameplate)
plate power
pover rating)
rating)
With Comms. Fig:
Cable 100 100 204.3 60.002 4803.6 100.075 23.3938 97.4741 1241
Without
Comms. 100 100 0 0 0 0 0 0
Cable
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Test 2: Disconnection of communication line after backup

Duri R k
e Load EUT set emarxs
Backup settin power
. e g owe
t EUT
OPeTation | (¢ of | (%of EUT EUT | EUT Power | EUT
mode Voltage Frequency Current (%
EUT name name Power | (% of EUT | Current
V) (Hz) of EUT
plate plate (W) nameplate) (a)
nameplate)
power power
rating) rating)
With
Comms. 100 100 194.731 59.886 4612 96.0833333 23.2014 96.6725 Fig: 12.4.2
Cable
Without
Comms. 100 100 0 0 0 0 0 0
Cable
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Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase A Voltage
Channel 2_1: Phase B Current
Channel 2_2: Phase B Voltage

PINV_RLYO: Relay Signal
GT_DRVO: Gate Signal

GRD_REL: Grid open signal

Load Curr: Load Current
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Fig: 12.4.1 Communication removed before backup operation ( After Communication cable is disconnected, Gate and relay signal
drops low, GRD_REL describes opening of Grid SWCB, unit does not go to backup operation mode)
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Fig: 12.4.2 Communication removed after backup operation ( After Communication cable is disconnected, Gate and relay signal
drops low, Unit stops expirting power to the load in backup mode)
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