Tesla AC Powerwall ( 4.8 kVA)
R fh s & B EEEERR R (60HZ)
Verl.4

SEEREC

AC Powerwall model: 1092170-xx-y, 2012170-xx-y, 3012170-xx-y



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

system
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JETGR0003-5-9.0 (2020.01) Individual test method such as system interconnection protection device for storage battery
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2. Sample information Z&{&E 2 U 7L
Product 44 S/N Remarks {5
AC Powerwall 2.0 71710013744,
T17B0000035,

TG120184001J07




3. Measurement Device / Equipment List

il

sr. No. Description Manufacturer Model Serial Cal Date Cal Due
FHIER4 A—J— 4 YUY 7N | BIEH BIEHIRH
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 7/29/2020
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




4. Test Results

Ifl?x‘r::itc::r Test Description Con;r;l;tion Pass/Fail
313 Ili:ift\c*gézzitts%mponent Detection Test 8/12/2020 Pass
391 itZ[E%};Cﬁr;;;%v%\ﬁggg a(nHiFlEJE?)dervoltage Test (Time) 7/18/2020 Pass
3.2.3 Refj‘c’jewgm%geven“o” 1/31/2020 Pass
397 L;%;%r;ﬁdﬁ;gg;;%;tion Prevention Test 1 7/22/2020 Pass

3981 %\%;Zla%x%g with multiple inverters 7/29/2020 Pass

3991 Est z;raF;rev;r\;%nFjﬁ:;vj\Leﬂrﬂiln?éﬁa 1Certam Period After Recovery (without Excursion) 7/10/2020 Pass

3992 'Iést z;raF;rev;n;%n%:;)m)/\eﬂrﬂiln:%rﬁazcertam Period After Recovery (with Excursion) 7/9/2020 Pass
3210 I;;g?;?gfgjl;;é%nrf%%;ced) Overvoltage Test 7/13/2020 Pass
R S S o e o
3.2.12 | Reactive Power oscillation suppression confirmation Test 8/11/2020 Pass
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Power Factor Operation Test

43 | gy mete 7/23/2020 Pass
4.4 gj“;?ﬂ%f%a,;m@é:g_%gem Test 7/23/2020 Pass
4.5 E?;%ifgﬁ’%;”t Test 7/10/2020 Pass
46 ;;’g:%cg ;; peration test 7/10/2020 Pass
48 ij;SLa; zjftf;%;gs-tﬁﬁ 7/10/2020 Pass
12.1 SEWQC%E; *%a%;; operation mode 07/30/2020 Pass
12.2 %U;‘an@ait;é%t%‘%g%;%;aCkUp mode 07/30/2020 Pass
124 Independent disconnection signal disruption test 09/04/2020 Pass
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3.1.3 DC Injection Test  [ELJit 77 14 H 5 5R
Test Parameters g% iEfi&
DC Injection | Vac Prated Irated | Threshold | Detection Time
H H T HH IRF [
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 W E
Output Power (kW) (100%) 4800
XU a
Measured Value (A) 0.190 Pass
EARIAURER
Remarks
fii5
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
RRHRERR  (GB IERR)
Time to open the relay (s) 0.0456 Pass

Remarks

ikl




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_RLYO: Relay Signal
GT_DRVO: Gate Signal
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Figure 3.1.3 DC Injection (Time to open Gate Block= 45.6 ms)
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Figure 3.1.3 DC Injection (Time to Open Relay Signal=45.6 ms)



3.2.1 Over Voltage And Under Voltage Test

I

N

A Vi R M ONAS ) BB 1= iR

Over Voltage Test Parameters: &85 5% EAE
Threshold Detection Time Re-connection Time
i H 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
A it BRI Power | K Mode Phase | (Vrms) (121.2+2.424Vrms) | 5
714 iEE— | B | AERSER
/) 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
. o,
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 23 ass
A: 101Vrms Discharge
. 120.499 P
B: 115.14Vrms (95%)7 | “oKW | 60 Hz W B ass
. o)
A: 115.14Vrms (95%)1 AB 120.093 Pass
B: 115.14Vrms (95%)1 119.999




OVR Time Trips

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

Measurement
_ Relay Recon .
Output 0] t il A
utpu peration | 1 | Gate open " Pass / Fail H|7E Remar
AC Voltage Power | Frequency | Mode Phase Block time (s)? 1 GB success ks
AR it AR H 8 | IEE— | L. 1 . . 21.0s+0.1s .
5 I S \) I
) . REUH | (o [ OF s o ss i
GB IRF[R | Ry &1 | BE L1k By
e[ il
AB: 101Vrms Charge Figure
2111.1Vrms -4.8kW = AB 1.046 1.046 12.398 | Pass 3.2.1.1-
. FEHE 32.13
(110%) 1 60 Hz
AB: 101Vrms Discharge
2111.1Vrms 4.8kW W g AB 1.070 1.070 12.446 | Pass
(110%) =




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_RLY: Relay Signal
GT_DRV: Gate Signal
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Figure 3.2.1.1 OVR Gate Block time = 1.046 sec (AB: 101Vrms = 127.26Vrms)
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Figure 3.2.1.2 OVR Relay Open Time = 1.046 sec (AB: 101Vrms = 127.26Vrms)
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Figure 3.2.1.3 Reconnection time = 12.398 sec (AB: 127.26Vrms = 101Vrms)



Under Voltage Test Parameters

AIETEE

EfE

Threshold Detection Time Re-connection Time
g HH R T HH IR R PRI A B L RF ]
UVR 80.8Vrms 1s 10s
UVR Default detection threshold test ~ UVR #i H| L~ LR
AC Voltage Output | Frequency | Operation | Tested | Measurement | Pass/ Fail Remarks
ALt Ba Power JEI 5 Mode Phase | (Vrms) (80.8+1.616Vrms) | fii =
717 e — | B | RBRRR HIE
7 N
A: 84.84Vrms (105%)|
. P
B: 101Vrms A 80.669 ass
A: 101Vrms
-4. 81.544 P
B: 84.84Vrms (105%)| 4.8kW | 60 Hz Charge B ass
. (o)
A: 84.84Vrms (105%)| AB 80.406 Pass
B: 84.84Vrms (105%)| 80.16
A: 84.84Vrms (105%)|
B: 101Vrms A 79.486 Pass
A: 101Vrms .
. 81.429 P
B: 84.84Vrms (105%)] 4.8kW 60 Hz Discharge | B ass
. o)
A: 84.84Vrms (105%)| AB 81.999 Pass
B: 84.84Vrms (105%)| 82.159




UVR Time Trips  UVR f3 HH 5 RRAERD Mo OV A IRF I R

Measurement
Output Operation | Tested | Gate | Relay R-econ iﬁi/ =l Remark
AC Voltage Power | Frequency | Mode Phase | Block | open t'”;e ! GE s
S WO | R | BEE— | R B | () | time(sp | (&) | GBsuccess
i R FH IEEF | 3 more than 10s
| fH]

: = Figure
Cfrﬁls?;;/;r;]iem'm kz\l/f Charge |AB | 1.063 | 1.063 | 12.298 | Pass 3214
AB:101V : >193.0 00 Hz 220

: rms . .
4Vrms(95%) 4.8 kW Discharge | AB 1.098 | 1.098 12.299 | 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

Relay: Relay Signal
Gate drive: Gate Signal
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Figure 3.2.1.4 UVR Gate Block time = 1.063 sec (AB: 101Vrms =76.76Vrms)
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Figure 3.2.1.5 UVR Relay Open time = 1.063 sec (AB: 101Vrms =76.76Vrms)
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Figure 3.2.1.6 Reconnection time = 12.298 sec (AB: 76.76Vrms = 101Vrms)



3.2.2 Frequency Functional Test  J&JE 2 EH- K& OMK T iR

Over Frequency Test J& 25 I A-3UR A 3
Parameter X T 1H:

Threshold Detection Time Reconnect time
Fo HE F HH PR PRI B BEL 1 IRF
OFR 61.8 Hz 1s 10s
OFR Detection Threshold Test:
Output . .
AC Voltage Power Frequency :\)/Ir:)zr:non lf\iieed Measurement iﬁsi"ﬁi/ Fail Remarks
AR E S = iz s HIEH i
AL e, %jj% JE I EK BEE— | | 3tE TR E i 2R (61.8+0.1 Hz) e
Phase A: 101Vrms - 4.8kW Charge AB 61.81 Pass
Phase B: 101Vrms 61Hz1
4.8kW Discharge AB 61.89 Pass




OFR trip time:

Measurement

AC Output Operation Tested Gate Relay Recon iﬁi/ 7l
Voltage Power Frequency | Mode PE;; Block | open time | time (s)? . Gﬁ Remarks
52 | ) | AR | YRR | O P 7 5| lo;“gfs 5%
£ 7 K e GB ¥ | Ry AEBUIE | JHL IE W5 |, >0 2
53 R i

Phase A: 60.0Hz Figure
101Vrms | - 4.8kW | 3¢, 89(1 Charge AB 1.026 | 1.04 11.47 Pass 3.2.2.1-

. . 3.2.23
Phase B: 05%)
101Vrms ]

4.8kW Discharge | AB 1.08 1.088 11.8 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

Relay: Relay Signal
Gate drive: Gate Signal
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Figure 3.2.2.1 OFR Gate block time = 1.026 sec (60.0Hz = 64.89Hz)



Figure 3.2.2.2 OFR Relay open time = 1.04 sec (60.0Hz > 64.89Hz)
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Figure 3.2.2.3 Reconnection time = 11.47 sec (64.89Hz - 60Hz)
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GB R | N MF FH 1§ | 3 more than 10s
HRf R
[

Phase A: Figure
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Phase B: 55.29Hz| 3.2.26
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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_RLY_1: Relay Signal
Gate_Drive_1: Gate Signal
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Figure 3.2.2.5 UFR Relay open time = 1.03 sec (60.0Hz = 55.29Hz)
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Figure 3.2.2.6 Reconnection time = 11.51 sec (55.29Hz = 60Hz)



3.2.3 Reverse Power Prevention it b5 1F 3 ER

EUT
Load
set .
ower setting
p . (% of EUT Time (S)
(%of EUT Power EUT s
EUT Voltage | Frequency EUT Power Current (% | H|E A UE
EUT (% of EUT | Current Remarks
name (V) (Hz) (W) of EUT (<0.55)
name nameplate) (A) .
plate nameplate)
plate
power
power rating)
rating)
50 50—75 102.500 59.993 3609.100 0.752 17.658 0.736 | 0.4018 Fig: 3.2.3.1
50 75—50 102.045 60.000 2403.800 0.501 11.837 0.493 | 0.3014
50 50—25 101.890 60.001 1187.800 0.247 5.930 0.247 | 0.402-- Fig: 3.2.3.2
50 25—50 102.014 60.002 2423.700 0.505 11.945 0.498 | 0.3015
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3.2.7 Anti-Islanding Detection Test 1

B R L

AR

Parameter ®XEfE: HPLELT. 2H)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
GlENGs HIEE—F BMOER R HE— R F HH PR PRI 1) BELLE IRF
Resistive load Discharge Passive <0.5s 10s
PR LT B <8
Output Power: 4.8 kW
Paérﬁrfleters Measurement Result I & fi 5 Pass /
A Operation - Flazll
' Freq\ue\r}my Mode . Relay Rechnectlon ’ Remarks
Active Power Reactive Power JE e 5 BIEE— I | Block (5): Open (s)? Time (s)3 <0.5s fi§#2
AR M ) op s | R | ARSI IERE *>10s
‘ FRF R i I
10 % 480W 0% 0 0.483 0.483 11.596 Pass
5% 240W 0% 0 0.48 0.48 11.492 Pass
Discharge 0.468 0.468 11.49 Figure 3.2.7.1-
0% | Oow 0% 0 60 Hz R Pass | 55573
-5% -240W 0% 0 0.188 0.188 11.49 Pass
-10% -480W 0% 0 0.1595 0.1595 11.58 Pass

Scope Channel Description:
Channel 1_1: Phase A Current
Channel 1_2: Phase B Current
Channel 2_1: Phase C Current
Channel 3_1: Phase A Voltage
Channel 3_2: Phase B Voltage
Channel 4_1: Phase C Voltage
INV_ Relay: Relay Signal
PWM: Gate Signal
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Figure 3.2.7.1 Al Gate Block Time- Passive Islanding- R 0% Resistive load condition. (0.468 sec)
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Figure: 3.2.7.2 Al Relay Open Time - Passive Islanding- R 0% Resistive load condition (0.468 sec)
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Figure 3.2.7.3 Al Reconnect time.- Passive Islanding- R 0% Resistive load condition (11.4902 sec)




Parameter ®XEfE: AP M. 2E)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
ATRIE BiEE— F HUERR IR — B R 1571 B
Unbalanced load Discharge Passive <0.5s 10s
R e Z W)
Output Power: 4.8 kW
Parameters N
By Operation | Measurement Result JHIEREF P?S‘SI/
Frequency Mode i Relay Reconnection *‘fﬁliﬂ Remarks
Active Power Reactive Power JEI $k BIEE— Blocak ((35)1 Open (s)? Time (s)? 12 <055 i 4
HENES BN ® Ry fig8l | FEAEFIPRIERE | 5,
GB IRF[iR >10s
REFR Eil
10 % 10% 480 Var 0.1985 0.1985 11.511 Pass
10 % 5% 240 Var 0.1965 0.1965 11.46 Pass
10% | 480 W 0% 0 0.2265 0.2265 11.541 Pass
10 % -5% -240 Var 0.153 0.153 11.508 Pass
10 % -10% | -480 Var 0.4685 0.4685 11.497 Pass
5% 10% | 480 Var 0.2 0.2 11.46 Pass
5% 5% 240 Var 0.227 0.227 11.542 Pass
5% 240 W 0% 0 Discharge 0.2335 0.2335 11.533 Pass
5% -5% | -240 Var 00 Hz JLGE 0.216 0.216 11.52 Pass
5% -10% | -480 Var 0.1625 0.1625 11.534 Pass
0% 10% 480 Var 0.216 0.216 11.49 Pass
0% 5% 240 Var 0.192 0.192 11.575 Pass
0% 0 0% 0 0.2165 | 0.2165 11.45 Pass Figure 3.2.7.4 &
3.2.7.5
0% -5% -240 Var 0.192 0.192 11.509 Pass
0% -10% | -480 Var 0.2065 0.2065 11.518 Pass




-5% 10% 480 Var
-5% 5% 240 Var
-5% | -240 W 0% 0

-5% -5% -240 Var
-5% -10% | -480 Var
-10% 10% 480 Var
-10% 5% 240 Var
-10% | -480 W 0% 0

-10% -5% -240 Var
-10% -10% | -480 Var

0.19 0.19 11.568 Pass
0.176 0.176 11.567 Pass
0.183 0.183 11.492 Pass
0.224 0.224 11.587 Pass
0.192 0.192 11.57 Pass
0.192 0.192 11.635 Pass
0.189 0.189 11.515 Pass
0.206 0.206 11.502 Pass
0.219 0.219 11.503 Pass
0.17 0.17 11.505 Pass

Scope Channel Description:
Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current
Channel 2_1: Phase B Voltage
Channel 3_1: Phase BCurrent
Channel 3_2: Phase C Voltage
Channel 4_1: Phase Current
INV_RLY1: Relay Signal
PWM1: Gate Signal
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Figure 3.2.7.4 Al Gate block time- Passive Islanding- RLC 0% Unbalanced load condition (0.2165 sec)




o153 : CAN(Unsisnod) Uisplay Group Zoun1 10,0k X | Torode = Borm,
_ : nsigne oot :10. 5 s/div
Position : 0.00 div nnnm | : Wain:200.0k ' (CH15 2kS7s)
T
>
i (___ CURSOR
AhC_T 100.604 ‘: Type
‘ -99. 404 : :
5 . .: « Vertical
AAC_? 99804 0
ey N
: 100,204 q: Trace
|TRTGGER 50.000Y 3 A
- ~50.000% V1 GH1 _1: UAG_1
FIRV_RLY012 i
Tlosed ] 22 Cursor1
: o ~0.0047div
et ive 1 @&  Cursor?
JEN 3.9500 Il 0. 1035div
= ' a
=000 0= 10000 — 10000.0ns
< Zooml> : #100ms/div
afc_1 100,604 :
VWYV AN ANMNAN NN N innd- [
2 oi0o : ! <
& VWA np— Gursor Jump
hAC_Z 99,804 : |
e VAV AN AT AV AN AV AVAY AV AVAVAVAVAYAVAVAVAVAVAVAVAVAY AVAVAY AVAVAVATAVAVANTa VAT
100,204 ; :
TRIGGER 50. 000V :
k AR RPN RS SRR RS S EE R SR RS SRR
i -50,000¥ ! [ ltem Setup
FIRV_RLY012 ! [
Closed ! |
|
nctive At 9-50ms P<P——TRIGGER = 0.592Y
207.0ns : Max -~ :TRIGGER — 0.254V
| ¥ o 216.5ns ! hvg :TRIGGER -3.11245nY
LIRS =T 0000 ' y : —18ZnV 520.0ns
Stopped 2 Edge CHA_2:TRIGGER L &:File
2020/07/17 16:59:25.60445227 Single  0.700Y 2020/07/17 17:00:33

Figure: 3.2.7.5 Relay Open time- Passive Islanding- RLC 0% Unbalanced load condition (0.2165 sec)




Parameter ®XEME : AT E M7 2H)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HIEE—F BMOER R HE— R F HH PR PRI 1) BELLE IRF
Balanced load Discharge Passive <0.5s 10s
WATEAT (BlEsfEa | CE )
fif)
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result  JHI & i 5 pass / Fail
Frequency Mode Relay Reconnection I E Remarks
Active Power Reactive Power At | BifEe— Gate . | Open (s)? Time (s)? 12 <0.5s fii
) S o | Bk P Ry g | EAEBURLIERS | 105
GB FF [
g Gl

10 % 10% 480 Var 0.211 0.211 11.69 Pass
10 % 5% 240 Var 0.2205 0.2205 11.75 Pass
10 % 480W 0% 0 0.159 0.159 11.7 Pass
10 % -5% -240 Var 0.25 0.25 11.54 Pass
10 % -10% | -480 Var 0.2455 0.2455 11.687 Pass

5% 10% 480 Var 0.1645 0.1645 11.698 Pass

5% 5% 240 Var Di 0.159 0.159 11.729 Pass

ischarge

5% 240W | 0% 0 60 Hz E 0.201 0.201 11.513 Pass

5% -5% -240 Var 0.215 0.215 11.672 Pass

5% -10% -480 Var 0.2025 0.2025 11.682 Pass

0% 10% 480 Var 0.175 0.175 11.816 Pass

0% 5% 240 Var 0.2285 0.2285 11.614 Pass

0% 0 0% 0 01715 | 0.1715 11.778 Pass F'g”3r§3;27‘_7'6'

0% -5% -240 Var 0.225 0.225 11.76 Pass




0% -10% | -480 Var
-5% 10% 480 Var
-5% 5% 240 Var
-5% | -240 W 0% 0
-5% -5% -240 Var
-5% -10% | -480 Var
-10% 10% 480 Var
-10% 5% 240 Var
-10% | -480 W 0% 0
-10% -5% -240 Var
-10% -10% | -480 Var

0.2815 0.2815 11.716 Pass
0.236 0.236 11.51 Pass
0.228 0.228 11.644 Pass
0.185 0.185 11.734 Pass
0.187 0.187 11.634 Pass
0.2195 0.2195 11.558 Pass
0.205 0.205 11.696 Pass

0.2 0.2 11.718 Pass
0.224 0.224 11.638 Pass
0.1785 0.1785 11.529 Pass
0.247 0.247 11.496 Pass

Scope Channel Description:
Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current
Channel 2_1: Phase B Voltage
Channel 3_1: Phase BCurrent
Channel 3_2: Phase C Voltage
Channel 4_1: Phase Current
INV_RLY1: Relay Signal
PWM1: Gate Signal
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Figure 3.2.7.6 Al Gate block time- Passive Islanding- RLC 0% Unbalanced load condition (0.1715 sec)
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Figure: 3.2.7.7 Relay Open time- Passive Islanding- RLC 0% Unbalanced load condition (0.1715 sec)




Parameter X EfE: HLPLALT. BEH)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HIEE—F BMUEER HE— B FRHE—F PRI A1 B L R ]
Resistive load Discharge Active <0.2s 10s
LA LT R [E
Output Power: 4.8 kW
Parameters N
e o Operation Measurement Result 78I &5 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power JE1 R A4 Bhipe— | Gate BlIOCK Open (s)? Time (s)? L2<1s ik
HRNES 5875 k O | Rymemes | musEIE | 3>10s
GB FF [
i IR
10 % 480 W 0% 0 0.185 0.185 11.596 Pass
5% 240 W 0% 0 0.15 0.15 11.616 Pass
Figure
0% 0 0% 0 60 Hz Discharge 0.1805 0.1805 10.544 Pass 3.2.7.8-
3.2.7.10
-5% -240 W 0% 0 0.184 0.184 11.482 Pass
-10% -480 W 0% 0 0.19 0.19 11.536 Pass

Scope Channel Description:
Channel 1_1:
Channel 1_2:
Channel 2_1:
Channel 3_1:
Channel 3_2:
Channel 4_1:
INV_RELAY: Relay Signal
PWM: Gate Signal

Phase A Current
Phase B Current
Phase C Current
Phase A Voltage
Phase B Voltage
Phase C Voltage
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Figure: 3.2.7.8 Al Gate Block time- Active Islanding- R 0% Resistive load condition (0.1805 sec)
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Figure: 3.2.7.9 Al Relay Open time- Active Islanding- R 0% Resistive load condition (0.1805 sec)
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Figure 3.2.7.10 Al Reconnect time- Active Islanding- R 0% Resistive load condition (10.544 sec)




Parameter &XCfE: AP &7, BEE)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HIEE—F BMUEER HE— R F HH PR P B BEL 1 IRF
Unbalanced load Discharge Active <0.2s 10s
R 1 i
Output Power: 4.8 kW
Parameters
S it o Measurement Result Pass / Fail
Frequency | Mode Relay Reconnection | E Remarks
Active Power Reactive Power ERk | BEe— | G2 BIIOCk Open (s)2 Time (s)3 12415 &
HES 96750761 k GB‘;’#BE Ry 251 | FRESIBLE | 2>10s
: B RE ]
10 % 10% 480 Var 0.179 0.179 11.535 Pass
10 % 5% 240 Var 0.173 0.173 11.544 Pass
10 % 480 W 0% 0 0.193 0.193 11.594 Pass
10 % -5% -240 Var 0.186 0.186 11.484 Pass
10 % -10% -480 Var 0.155 0.155 11.506 Pass
5% 10% 480 Var 0.183 0.183 11.511 Pass
5% 5% 240 Var 0.1685 0.1685 11.519 Pass
5% 240 W 0% 0 60 Hz e 0.1835 0.1835 11.622 Pass
5% -5% -240 Var 0.18 0.18 11.464 Pass
5% -10% -480 Var 0.162 0.162 11.487 Pass
0% 10% 480 Var 0.1695 0.1695 11.468 Pass
0% 5% 240 Var 0.1775 0.1775 11.525 Pass
0 Figure
0% 0% 0 0.1775 0.1775 11.555 Pass 3.2.7.11-
3.2.7.13
0% -5% -240 Var 0.1735 0.1735 11.457 Pass




0% -10% -480 Var
-5% 10% 480 Var
-5% 5% 240 Var
-5% -240 W 0% 0
-5% -5% -240 Var
-5% -10% -480 Var
-10% 10% 480 Var
-10% 5% 240 Var
-10% -480 W 0% 0
-10% -5% -240 Var
-10% -10% -480 Var

0.1705 0.1705 11.604 Pass
0.154 0.154 11.437 Pass
0.1765 0.1765 11.505 Pass
0.177 0.177 11.495 Pass
0.183 0.183 11.44 Pass
0.188 0.188 11.476 Pass
0.141 0.141 11.678 Pass
0.1645 0.1645 11.497 Pass
0.1795 0.1795 11.497 Pass
0.162 0.162 11.442 Pass
0.181 0.181 11.432 Pass

Scope Channel Description:

Channel 1_1:
Channel 1_2:
Channel 2_1:
Channel 3_1:
Channel 3_2:
Channel 4_1:

INV_RELAY: Relay Signal

Phase A Current
Phase B Current
Phase C Current
Phase A Voltage
Phase B Voltage
Phase C Voltage

PWM: Gate Signal
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Figure 3.2.7.11 Al Gate Block Time- Active Islanding- RLC 0% Unbalanced load condition (0.1775 sec)




EJTE?E Display Group

AcaMode © Normal

: CAN(Logic) m Zoon1:10. Ok || | 10kS/s Z2s/div
Position : 1.02 div nnnm | Wain:200 0% ! (CH15 2kS/s)
T
<M;i/h>
y ( CURSOR ]
w
ARC_1 100.604 ;
- ‘ Type
: -99. 404 dl
o . l ‘ Vertical
[ 99,804 i
4 -100,204 ql Trace
}Jmunwn 10, fingy ¥ i
- -10000% i GH1 _1 : UAG_1
PIRV_RLVINZ l
Tiosed ! #  Cursori
s N —-0.0007div
Act ive | @&  Cursor2
JEN 3.9500 Il 0.0880div
] H a
£=TO000- 075 ——=T-0000 : = 10000.0n5|
: £Zooml> : +100ms/div
AAC_1 100,604 : :
;\j\f\f\/\/\f\/\/\f\}\f\f\/\/\f\}\/\f\/\f\f\/\/\]\/\/\?\f\f\/\f\f\ﬂ“‘flfUL|
Vit 2 L : ! <
= Loify : | Cursor Jump
AAC_2 99,804 : |
TNVANANAN VANV VY VWY VWY WA s
100,204 ! |
}JBHEER 10.in0v : &
: -10.000 : ! [tem Setup
PIRV_RLVOTZ !
Tiosed ! |
! I
e 1-50ns E P<P—:TRIGGER it
176.0ns | Max  T:TRIGGER  seowsonn
[ g0 177.5ns ' hvg ::TRIGGER okt
ST =T-non RUS—RHBEER— e 556.0ns
Stopped 87 Edge CH4_2:TRIGGER L &E:File
2020/07/20 14:56:46 21806227 Single 0.700Y 2020/07/20 14:57:35

Figure 3.2.7.12 Relay Open time- Active Islanding- RLC 0% Unbalanced load condition (0.1775sec)
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Figure 3.2.7.13 Al Reconnect time - Active Islanding- RLC 0% Unbalanced load condition (11.555 sec)




Parameter ®XEfE: WAT &M AEE)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
VeSS HiEE—F g e — K T HH IR R PRI A B L RF ]
Balanced load Discharge Active <0.2s 10s
WATAM (REsEEA | KE AE
fif)
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result  JHI & fi 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power Es | BiEe— | G3te |31|°Ck Open (s)? Time (s)? L2<1g =
HHE N ) k ok | Ry MBI | FAFIILE | %105
‘ 5l fH]
10 % 10% 480 Var 0.1625 0.1625 11.586 Pass
10 % 5% 240 Var 0.196 0.196 11.693 Pass
10 % 480 W 0% 0 0.1495 0.1495 11.706 Pass
10 % -5% -240 Var 0.152 0.152 11.463 Pass
10 % -10% -480 Var 0.18 0.18 11.516 Pass
5% 10% 480 Var 0.154 0.154 11.58 Pass
5% 5% 240 Var 0.176 0.176 11.686 Pass
5% 240 W 0% 0 60Hz | Discharge | ¢ 19 0.19 11.702 Pass
5% -5% -240 Var 0.172 0.172 11.546 Pass
5% -10% -480 Var 0.181 0.181 11.74 Pass
0% 10% 480 Var 0.147 0.147 11.659 Pass
0% 5% 240 Var 0.157 0.157 11.552 Pass
0 Figure
0% 0% 0 0.146 0.146 11.672 Pass 3.2.7.14-
3.2.7.16




0% -5% -240 Var

0% -10% -480 Var
-5% 10% 480 Var
-5% 5% 240 Var
-5% -240 W 0% 0
-5% -5% -240 Var
-5% -10% -480 Var
-10% 10% 480 Var
-10% 5% 240 Var
-10% -480 W 0% 0
-10% -5% -240 Var
-10% -10% -480 Var

0.187 0.187 11.664 Pass
0.167 0.167 11.717 Pass
0.151 0.151 11.733 Pass
0.1685 0.1685 11.667 Pass
0.175 0.175 11.656 Pass
0.178 0.178 11.732 Pass
0.176 0.176 11.545 Pass
0.15 0.15 11.678 Pass
0.178 0.178 11.544 Pass
0.187 0.187 11.643 Pass
0.195 0.195 11.549 Pass
0.161 0.161 11.722 Pass

Scope Channel Description:
Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current
Channel 2_1: Phase B Voltage
Channel 3_1: Phase BCurrent
Channel 3_2: Phase C Voltage
Channel 4_1: Phase Current
INV_RLY1: Relay Signal
PWM1: Gate Signal
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Figure 3.2.7.14 Al Gate Block Time- Active Islanding- RLC 0% balanced load condition (0.146 sec)
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Figure 3.2.7.15 Al Relay Open Time- Active Islanding- RLC 0% balanced load condition (0.146 sec)
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Figure 3.2.7.16 Al Reconnect Time- Active Islanding- RLC 0% balanced load condition (11.672 sec)




Parameter X EfEH: fXPLEMT. ZE+HEE)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HIEE—F BMOER R HE— R F HH PR PRI 1) BELLE IRF
Resistive load Discharge Passive and Active <0.2s 10s
SN ) G =)+ He
Output Power: 4.8 kW
Parameters N
e i Operation Measurement Result  JHI & i 5 pass / Fail
Frequency | Mode Relay Reconnection HE Remarks
Active Power Reactive Power JE1 R A4 EE— Gate BlIOCK Open (s)? Time (s)® 12<1s ik
BHES) SN | kg | RyAEBI | FREFILERS | 3105
‘ IRF R ]
10 % 480 W 0% 0 0.1855 0.1855 11.453 Pass
5% 240 W 0% 0 0.1665 0.1665 11.492 Pass
Figure
0% 0 0% 0 60 Hz Discharge 0.1775 0.1775 11.569 Pass 3.2.7.17-
3.2.7.19
-5% -240 W 0% 0 0.17 0.17 11.507 Pass
-10% -480 W 0% 0 0.197 0.197 11.584 Pass

Scope Channel Description:

Channel 1_1: Phase A Current
Channel 1_2: Phase B Current
Channel 2_1: Phase C Current
Channel 3_1: Phase A Voltage
Channel 3_2: Phase B Voltage
Channel 4_1: Phase C Voltage

INV_RELAY: Relay Signal
PWM: Gate Signal
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Figure 3.2.7.17 Al Gate Block Time- Passive and Active Islanding, R 0% Resistive load condition. (0.1775 sec)
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Figure 3.2.7.18 Al Relay Open time- Active and Passive Islanding, R 0% Resistive load condition. (0.1775 sec)
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Figure 3.2.7.19 Al Reconnect time-Active and Passive Islanding, R 0% Resistive load condition. ( 11.569 sec)
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U

Parameter iX/EfH :

Q

(LIESYON

B+ Hed)

K

Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GUESEE YIEE— K BMUEER HE— R F HH PR P B BEL 1 IRF
Unbalanced load Discharge Passive and Active <0.2s 10s
AP AT R )+ e
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result  JHI & i 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power Eps | BEe— | Gt |31|°Ck Open (s)2 Time (s)? b2 <1s S
HE S W) o GB(;;‘:BE Ry f81 | FALSUBRLIER | 3>10s
‘ IR ]
10 % 10% 480 Var 0.146 0.146 11.594 Pass
10 % 5% 240 Var 0.189 0.189 11.514 Pass
10 % 480 W 0% 0 0.166 0.166 11.434 Pass
10 % -5% -240 Var 0.165 0.165 11.458 Pass
10 % -10% -480 Var 0.1915 0.1915 11.505 Pass
5% 10% 480 Var 0.197 0.197 11.536 Pass
5% 5% 240 Var Discharge 0.1475 0.1475 11.421 Pass
5% 240 W 0% 0 60 Hz W 0.177 0.177 11.546 Pass
5% -5% -240 Var 0.1665 0.1665 11.459 Pass
5% -10% -480 Var 0.1675 0.1675 11.635 Pass
0% 10% 480 Var 0.1435 0.1435 11.54 Pass
0% 5% 240 Var 0.1695 0.1695 11.55 Pass
0 Figure
0% 0% 0 0.1665 0.1665 11.507 Pass 3.2.7.20-
3.2.7.22




0% -5% -240 Var
0% -10% -480 Var
-5% 10% 480 Var
-5% 5% 240 Var
-5% -240 W 0% 0
-5% -5% -240 Var
-5% -10% -480 Var
-10% 10% 480 Var
-10% 5% 240 Var
-10% -480 W 0% 0
-10% -5% -240 Var
-10% -10% -480 Var

0.172 0.172 11.51 Pass
0.1625 0.1625 11.548 Pass
0.157 0.157 11.459 Pass
0.1495 0.1495 11.537 Pass
0.168 0.168 11.477 Pass
0.198 0.198 11.619 Pass
0.174 0.174 11.522 Pass
0.1575 0.1575 11.522 Pass
0.1625 0.1625 11.508 Pass
0.1715 0.1715 11.567 Pass
0.092 0.092 11.43 Pass
0.186 0.186 11.452 Pass

Scope Channel Description:
Channel 1_1: Phase A Current
Channel 1_2: Phase B Current
Channel 2_1: Phase C Current
Channel 3_1: Phase A Voltage
Channel 3_2: Phase B Voltage
Channel 4_1: Phase C Voltage
INV_RELAY: Relay Signal
PWM: Gate Signal




DS : CAN(Logic) Uishlay Group Zoom1:10.0 X I e ey
¥ - ogic oon1:10. [ s/div
Position = 1.02 div nnnm | TR l (CH15 S/s)
T
<M;i/h>
i ( CURSOR ]
AAC_1 100,604 ‘: Type
N -09. 404 L
o o .| Vertical
AAC_2 99304 T
- -100,208 ql Trace
}J]uum 10_inoy 3
- -10000% i GH1 _1: UAG_1
PIRV_RLYDI2 l
Tiosed ! #  Cursori
z N [<0.0070div]
hetive I &  Cursor?
JEW 3.9500 o 0.0822div
— H a
£=TO000- 075 ——=T-0000 T 10000.0n5|
<Zoonl> : «+100ms/div
ahe_1 100604 :
AV VA VYAV VA TAVAVATAVAYATAVAVATAVIVATAIVAV VATV LG VVE S
-99 404 : \ 4
a PV VA - Cursor Jump
AAC_2 90304 . |
;AWNVWWWMWWMWUM
100,204 : |
}J]uﬁﬁﬂl 10.4nov . !
: -10.000% : ! [tem Setup
PIRV_RLY012 [ i
Tiosed ! |
|
R ¢ 2.00ns ———P-P—=TRIGGER  0.593V
164.5ms I Hax  :TRIGGER  0.249¥
JEM 300 166.5ms fvg :TRIq'GER 235.294uY
—m—nm-g—rm—.—RHS—'FM—‘H&mV 490.0ris
Stopped 195 Edge CHA_2:TRIGGER L E:File
2020/07/20 18:25:05.50206227 Single 0.700Y 2020/07/20 18:25:36

Figure 3.2.7.20 Al Gate block time —Active and Passive Islanding, RLC 0% Unbalanced load condition. (0.1665 sec)
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Figure 3.2.7.21 Al Relay Open time- Active and Passive Islanding, RLC 0% Unbalanced load condition. (0.1665 sec)
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Figure 3.2.7.22 Al Reconnect time- Active and Passive Islanding, RLC 0% Unbalanced load condition. (11.507 sec)



Parameter

AT, 2B+ REE)

Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
VeSS HiEE—F g e — K T HH IR R PRI A B L RF ]
Balanced load Discharge Passive and Active <0.2s 10s
WATAR (REsEEAR | E 8+ HEH)
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result  JHI & i 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power Eps | #hEe— | G9te |31|°Ck Open (s)? | Time (s)? M2 <1s i
HHES) 402576 I k| ROBSL | FRSILE | 108
‘ RFFR FRE ]
10 % 10% 480 Var 0.1315 0.1315 11.746 Pass
10 % 5% 240 Var 0.163 0.163 11.72 Pass
10 % 480 W 0% 0 0.18 0.18 11.55 Pass
10 % -5% -240 Var 0.163 0.163 11.663 Pass
10 % -10% -480 Var 0.159 0.159 11.708 Pass
5% 10% 480 Var 0.1975 0.1975 11.638 Pass
5% 5% 240 Var 0.157 0.157 11.752 Pass
5% 240 W 0% 0 60Hz | Discharge 0.194 0.194 11.601 Pass
5% -5% -240 Var 0.1535 0.1535 11.67 Pass
5% -10% -480 Var 0.197 0.197 11.744 Pass
0% 10% 480 Var 0.154 0.154 11.683 Pass
0% 5% 240 Var 0.1515 0.1515 11.707 Pass
0 Figure
0% 0% 0 0.163 0.163 11.69 Pass 3.2.7.23-
3.2.7.25




0% -5% -240 Var 0.189 0.189 11.687 Pass
0% -10% -480 Var 0.159 0.159 11.57 Pass
-5% 10% 480 Var 0.148 0.148 11.662 Pass
-5% 5% 240 Var 0.1545 0.1545 11.471 Pass
-5% -240 W 0% 0 0.195 0.195 11.703 Pass
-5% -5% -240 Var 0.1695 0.1695 11.513 Pass
-5% -10% -480 Var 0.182 0.182 11.65 Pass
-10% 10% 480 Var 0.1625 0.1625 11.526 Pass
-10% 5% 240 Var 0.1485 0.1485 11.628 Pass
-10% -480 W 0% 0 0.172 0.172 11.652 Pass
-10% -5% -240 Var 0.17 0.17 11.674 Pass
-10% -10% -480 Var 0.187 0.187 11.555 Pass
Scope Channel Description:
Channel 1_1: Phase A Voltage
Channel 1_2: Phase A Current

Channel 2_1:
Channel 3_1:
Channel 3_2:
Channel 4_1:

Phase B Voltage
Phase BCurrent
Phase C Voltage
Phase Current

INV_RLY1: Relay Signal
PWM1: Gate Signal
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Figure 3.2.7.23 Al Gate Block time- Active and Passive Islanding, RLC 0% balanced load condition. (0.163 sec)
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Figure 3.2.7.24 Al Relay Open time- Active and Passive Islanding, RLC 0% balanced load condition (0.163)
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Figure 3.2.7.25 Al Reconnect time- Active and Passive Islanding, RLC 0% balanced load condition (11.69)




3.2.8.1 Islanding detection test with active islanding detection mode: normal
707 4 7 s HGEE R € — P2 U 7o BOE AR 7 A b G

Parameter ®XCfH: 2 units(1 reverse phased)

Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
SUESEs HIEE—F BOMGERA R HE— R Fg HE R PRI B RH 1 RE
Balanced load Discharge Active <0.2s 10s

APl B pr G HE

Output Power: 4.8 Kw

Parameters .
s EnEy Operation
Mode
Active Power Reactive Power
5 240 10 480 60Hz Discharge
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2 Inverters (1 reverse phased)

Measurement Result Il &5 5
Gate ERY Gate By Reconnection | Reconnection Max.
Block Open Open . . Average Remarks
1 ) Block (s) Time (s) Time (s) Values
(s) (s) (s)
Ry fi# Ry fift Bl 3R Bk 5N FE "
GBIFRR | v | GBEEIR | Y 5%
B RERR B HREBR =] B

Fig 3.2.8.1.1;

0.1915 0.1915 0.1415 0.1415 11.486 11.535 0.1915 3.28.1.2;
3.2.8.1.3;
3.2.8.14

0.135 0.135 0.14 0.14 11.738 11.685 0.14

0.145 0.145 0.1915 0.1915 11.838 11.785 0.1915

0.146 0.146 0.1335 0.1335 11.51 11.555 0.146

0.1395 0.1395 0.184 0.184 11.777 11.719 0.184

0.196 0.196 0.14 0.14 11.771 11.713 0.196

0.1315 | 0.1315 | 0.3 | 0.3 11.803 11.844 0.1315 | 0-17483333

0.158 0.158 0.198 0.198 11.64 11.68 0.198

0.167 0.167 0.138 0.138 11.831 11.799 0.167

0.186 0.186 0.155 0.155 11.535 11.702 0.186

0.179 0.179 0.147 0.147 11.603 11.571 0.179

0.195 0.195 0.181 0.181 11.771 11.737 0.195

0.176 0.176 0.1425 0.1425 11.812 11.876 0.176

0.175 0.175 0.139 0.19 11.88 11.889 0.19

0.166 0.166 0.141 0.17 11.59 11.699 0.17
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Scope Channel Description:
AAC_1: Unit 1 Phase A Current
AAC_3: Unit 2 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1
PINV_ Relay_3: Relay Signal from Unit 2

GATE_DRIVE_1: Relay Signal from Unit 1
GATE_DRIVE _3: Relay Signal from Unit 2

JEM_1: JEM Signal from Unit 1
JEM _3: JEM Signal from Unit 2
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Fig 3.2.8.1.2 Al gate signal open time @0.1415sec for unit 2
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Fig 3.2.8.1.3 Al relay signal open time @0.1915sec for unit 1
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Fig 3.2.8.1.4 Al relay signal open time @0.1415sec for unit 2
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Fig 3.2.8.1.5 Reconnection time for unit 1 @11.486sec
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Fig 3.2.8.1.6 Reconnection time for unit 2 @11.535sec
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Parameter % EfH: 3 units(1 reverse phased)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
GlENGs HIEE—F BMUEER HE— R F HH PR PRI A1 B L R ]
Balanced load Discharge Active <0.2s 10s
R £ 7 1 i
Output Power: 4.8 Kw
Parameters
X E A Frequency Operation Mode
Active Power Reactive Power JE) e £ ;EE— K
BNET BN
240 10 480 60Hz Discharge
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3 Inverters:(1 inverter phase reversed)

Unit 1 Unit 2 Unit 3 Unit 1 Unit 2 Unit 3
Sr, | Gate Block Relay Gatt.e Relay Gate Relay Reconnect | Reconnect | Reconnect Max.
no. . open Block time open Block open Time (s} Time (s) Time (s} R . oy A
time (s) (s) time (s) | time (s) | time (s) emarks ? ‘)Je verage
s
3 Units
Fig:
3.2.8.1.7;
3.2.8.1.8;
3.2.8.1.9;
3.2.8.1.10;
1 0.159 0.159 0.147 0.147 0.16 0.16 11.899 11.944 11.853 328111 0.171
3.2.8.1.12;
3.2.8.1.13;
3.2.8.1.14;
3.2.8.1.15
2 0.165 0.165 0.161 0.161 0.171 0.171 11.722 11.72 11.729 0.16
3 0.149 0.149 0.146 0.146 0.157 0.157 11.794 11.791 11.802 0.157
4 0.166 0.166 0.161 0.161 0.173 0.173 11.828 11.825 11.733 0.173 0.1746
5 0.136 0.136 0.131 0.131 0.143 0.143 11.786 11.78 11.69 0.143 '
6 0.152 0.152 0.143 0.143 0.156 0.156 11.561 11.553 11.563 0.156
7 0.141 0.141 0.184 0.184 0.181 0.181 11.77 11.754 11.765 0.184
8 0.179 0.179 0.183 0.183 0.125 0.125 11.504 11.589 11.601 0.183
9 0.176 0.176 0.181 0.181 0.176 0.176 11.723 11.802 11.718 0.181
10 0.186 0.186 0.164 0.164 0.144 0.144 11.853 11.829 11.807 0.186
11 0.186 0.186 0.15 0.15 0.144 0.144 11.867 11.839 11.876 0.186
12 0.177 0.177 0.15 0.15 0.188 0.188 11.753 11.723 11.763 0.188
13 0.181 0.181 0.152 0.152 0.19 0.19 11.83 11.799 11.738 0.19
14 0.165 0.165 0.134 0.134 0.172 0.172 11.797 11.765 11.803 0.172
15 0.159 0.159 0.131 0.131 0.189 0.189 11.588 11.552 11.589 0.189
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Scope Channel Description:

AAC_1: Unit 1 Phase A Current
AAC_2: Unit 2 Phase A Current
AAC_3: Unit 3 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1
PINV_ Relay_2: Relay Signal from Unit 2
PINV_ Relay_3: Relay Signal from Unit 3

GATE_DRIVE_1: Relay Signal from Unit 1
GATE_DRIVE _2: Relay Signal from Unit 2
GATE_DRIVE _3: Relay Signal from Unit 3

JEM_1: JEM Signal from Unit 1
JEM _2: JEM Signal from Unit 2
JEM _3: JEM Signal from Unit 3
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Fig 3.2.8.1.7 Al gate signal open time @0.159sec for unit 1

Page 86 of 232



Gin6 - CAN(Unsianed) isplay Group Zoon 1.0 - | Aoonade + Nomma
| : nsigne oon1:1. 5 s/div
Position : -0.27 div nnnm l Wain:10.00 ! (CH15 20kS/s)
Elfh)
[ -
= 250,009
—2all, U0y
ARC_T 100604 ' Type
T i Vertical
et Ei' - Trace
GT_DRYD '
TR 1 31 CH1_1: VAC_1
H
B | @ Ot
= ’ : -0.001 Odiv
-1.,1287 : ”
* TR 1G6ER i ' 2 Cursor2
}““’“‘ [ ~ 0._0785div
= :I
1

-10000.000ms __—10,000Y 10000 000ms

| T #200ms/div
Rt
WJ‘WJWWWM!&&' i .

AAC_1 100.604

e ] gl hlll,l_l:lfl:_illfill'll,lhllll}"1IHIIHIlHHIhIHIIHiIIIIIHII"HH"HIM hdiistnees } } <
100 I
PINV_RLYD 100208 . | Cursor Jump
Bl ; =] |
GTDRYD '
S : — - ltem Setup
! |
JEMD 3.8213 l —
~|JEM1 4.1350 ! .
- “XpAL =2 S P-P ~ :TRIGGER ~ 0.b27Y
TRIGGER A0y 157.000ns : I Hax  :TRIGGER — 0.248Y
» A 159.000ns . : hve——=TRIGGER-—=2.08112nY
-930,000ms  —10.000Y ; . RMS ~ :TRIGGER  135.604mV 1070..000ms
Stopped 63 Edze CH4_2:TRIGGER + &E:File
2020/07/28 11:32:13.18184927 Single  0.700V 2020/07/28 11:32:46

Fig 3.2.8.1.8 Al relay signal open time @0.159sec for unit 1

Page 87 of 232



GiS6  : CAN(Unsigned) Uisplay Broup Zoon1:200.0K I oksge oy
_| : nsigne oo1:200. 5 s/diy
Position : -0.27 div 0880G0 Sz ' (CH15  5kS/s)
Url»
—— . [wm
100 604 ‘ \ Tvpe
P i Yertical
S T ———— Trace
GT_DRYO !
- i ] S S 51 CHI_1: VAC_1
K
. BN i ® _ G
- 1 1087 I‘ . —0.0010div
985007 2 22 Cursor?
I 12
Tfmmm 10,000¢ i ) 00795
 _10000,00ms 10,0007 . :: 1000000
i $zoom1> #200ms/ div
B e ——
. 0, ilt' i 1
ARC1 108 S : |
(i ,_’:I-fHIIhHIH'HIIMIH'HIHIHIH"{IHIHIHIHIHHiIlIIIlI----- i <
e : Cursor Jump
=S bl gl
GT_DRYO :
HEPRH—rtve 5 ol ] ltem Setup
: |
|- R
= ' ! PP ITRIGGER sk
TRIGGER A . I Hax  :TRIGGER ootk
B ) 147 .00ns . : g 2 TRIGRER. . sksokon
-810.00ns 10t : | RHS:  TTRIGGER - sokson 1190..0ns
Stopped 13 Edge CHA_2:TRIGEER + &:File

2020707727 17:47:15.82582927 Single  0.700V

Fig 3.2.8.1.9 Al gate signal open time @0.147sec for unit 2
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3.2.8.1.10 Al relay signal open time @0.147sec for unit 2
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Fig 3.2.8.1.11 Al gate signal open time @0.16sec for unit 3
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3.2.8.1.12 Al relay signal open time @0.16sec for unit 3
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Fig 3.2.8.1.13 Reconnection time for unit 1 @11.899sec
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Fig 3.2.8.1.14 Reconnection time for unit 2 @11.944sec
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Fig 3.2.8.1.15 Reconnection time for unit 3 @11.853sec
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Parameter FXEfE: 4 units(2 reverse phased)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
GlENGs HIEE—F BMOER R HE— R T HH IR R PRI A1 B L R ]
Balanced load Discharge Active <0.2s 10s
A -l B R HE
Output Power: 4.8 Kw
Parameters
B EfE Frequency Operation Mode
Active Power Reactive Power JEI I BIEE—F
ARhET e )
5 240 10 480 60Hz Discharge
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4 Inverters:(2 inverters phase reversed)

Unit 1(reversed) Unit 2 Unit 3 (reversed) Unit 4
Gate Relay Gate Relay Gate Relay Gate Relay Max
Sr,no. Block open Block open Block open Block open Value.s Average
time (s) | time (s) | time(s) | time(s) | time(s) | time(s) | time(s) | time(s)
4 Units

Fig: 3.2.8.1.16;
3.2.8.1.17;
3.2.8.1.18;
3.2.8.1.19;
3.2.8.1.20;

1 0.126 | 0126 | 0125 | 0.125 | 0.138 | 0.138 | 0.185 | 0.8 | 0.182 S
3.2.8.1.23;
3.2.8.1.24;
3.2.8.1.25;
3.2.8.1.26;
3.2.8.1.27

2 0.13 0.13 0.121 0.121 0.125 0.125 0.196 0.196 0.196

3 0.12 0.12 0.124 0.124 0.139 0.139 0.134 0.134 0.139

4 0.133 0.133 0.13 0.13 0.148 0.148 0.176 0.176 0.176

5 0.133 0.133 0.142 0.142 0.145 0.145 0.183 0.183 0.183 0.158

6 0.191 0.191 0.18 0.18 0.178 0.178 0.179 0.179 0.191

7 0.125 0.125 0.129 0.129 0.139 0.139 0.174 0.174 0.174

8 0.13 0.13 0.124 0.124 0.127 0.127 0.177 0.177 0.176

9 0.123 0.123 0.121 0.121 0.132 0.132 0.176 0.176 0.185

10 0.151 0.151 0.141 0.141 0.133 0.133 0.136 0.136 0.151

11 0.121 0.121 0.12 0.12 0.125 0.125 0.179 0.179 0.179

12 0.12 0.12 0.179 0.179 0.18 0.18 0.124 0.124 0.18

13 0.151 0.151 0.18 0.18 0.163 0.163 0.182 0.182 0.182

14 0.123 0.123 0.134 0.134 0.127 0.127 0.133 0.133 0.134

15 0.179 0.179 0.174 0.174 0.182 0.182 0.13 0.13 0.182
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Unit 1

Unit 2

Unit 3

Unit 4

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

11.801 11.757 11.731 11.785
12.017 11.872 11.943 11.99
11.801 11.792 11.786 11.756
11.571 11.55 11.51 11.553
11.74 11.808 11.794 11.752
11.891 11.847 11.875 11.839
11.807 11.739 11.731 11.74
11.882 11.832 11.842 11.833
11.748 11.729 11.732 11.731
11.737 11.694 11.687 11.693
11.919 11.861 11.857 11.86
11.73 11.711 11.717 11.709
11.609 11.619 11.62 11.604
11.855 11.763 11.777 11.774
11.744 11.71 11.711 11.715
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Scope Channel Description:

AAC_1: Unit 1 Phase A Current
AAC_2: Unit 2 Phase A Current
AAC_3: Unit 3 Phase A Current
AAC_4: Unit 4 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1
PINV_ Relay_2: Relay Signal from Unit 2
PINV_ Relay_3: Relay Signal from Unit 3
PINV_ Relay_4: Relay Signal from Unit 4

GATE_DRIVE_1: Relay Signal from Unit 1
GATE_DRIVE _2: Relay Signal from Unit 2
GATE_DRIVE _3: Relay Signal from Unit 3
GATE_DRIVE _4: Relay Signal from Unit 4

JEM_1: JEM Signal from Unit 1
JEM _2: JEM Signal from Unit 2
JEM _3: JEM Signal from Unit 3
JEM _4: JEM Signal from Unit 4
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3.2.8.1.16 Al Gate signal open time @0.126sec for unit 1
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3.2.8.1.17 Al relay signal open time @0.126sec for unit 1
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3.2.8.1.18 Al Gate signal open time @0.125sec for unit 2
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3.2.8.1.19 Al relay signal open time @0.125sec for unit 2
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3.2.8.1.20 Al Gate signal open time @0.138sec for unit 3
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3.2.8.1.21 Al relay signal open time @0.138sec for unit 3
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3.2.8.1.22 Al Gate signal open time @0.185sec for unit 4
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3.2.8.1.23 Al relay signal open time @0.185sec for unit 4
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Fig 3.2.8.1.24 Reconnection time for unit 1 @11.801sec
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Fig 3.2.8.1.25 Reconnection time for unit 2 @11.757sec
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£ - = 329%&]& [ PP TTRIGGER omwer oo
TRIGGER A0y i[i]] TRIGEEE HMa GER T ok
3 % 11 1312505 Advg  :TRIGGER : EECEE
-16820.990ms  -10.000¢ - “14829.990ms -4325, 900S 1 nTRIGEER | o -3825.990ns
Stopped 10 Edze CH4_2:TRIGGER % M File
2020/07/28 16:14:42 .39522019 Single 0.700Y 2020/07/28 16:16:03

Fig 3.2.8.1.26 Reconnection time for unit 3 @11.731sec
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Fig 3.2.8.1.27 Reconnection time for unit 4 @11.785sec
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Parameter FXEfE: 4 units(1 reverse phased)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
VeSS HiEE—F g e — K T HH IR R PRI A B L RF ]
Balanced load Discharge Active <0.2s 10s
G W& i
Output Power: 4.8 Kw
Parameters
B EfE Frequency Operation Mode
Active Power Reactive Power JEI I #HIEE—F
ARhET e )
5 240 10 480 60Hz DI
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Scope Channel Description:

AAC_1: Unit 1 Phase A Current
AAC_2: Unit 2 Phase A Current
AAC_3: Unit 3 Phase A Current
AAC_4: Unit 4 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1
PINV_ Relay_2: Relay Signal from Unit 2
PINV_ Relay_3: Relay Signal from Unit 3
PINV_ Relay_4: Relay Signal from Unit 4

GATE_DRIVE_1: Relay Signal from Unit 1
GATE_DRIVE _2: Relay Signal from Unit 2
GATE_DRIVE _3: Relay Signal from Unit 3
GATE_DRIVE _4: Relay Signal from Unit 4

JEM_1: JEM Signal from Unit 1
JEM _2: JEM Signal from Unit 2
JEM _3: JEM Signal from Unit 3
JEM _4: JEM Signal from Unit 4
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4 inverters( 1 REVERSE PHASED)

Unit 1 Unit 2 Unit 3 Unit 4
Gate Relay Gate Relay Gate Relay Relay
Gate Block
Sr,no. Block open Block open Block open . open Max.Values | Average Remarks
. . . . . . time (s) .
time (s) | time (s) | time(s) | time(s) | time(s) | time(s) time (s)
4 Units

Fig:
3.2.8.1.28
3.2.8.1.29;
3.2.8.1.30;
3.2.8.1.31;
3.2.8.1.32;

1 0.133 0.133 0.131 0.131 0.129 0.129 0.18 0.18 0.18 3.2.8.1.33;
3.2.8.1.34;
3.2.8.1.35;
3.2.8.1.36;
3.2.8.1.37;
3.2.8.1.38;
3.2.8.1.39

2 0.125 0.125 0.13 0.13 0.132 0.132 0.18 0.18 0.18

3 0.126 0.126 0.132 0.132 0.141 0.141 0.177 0.177 0.177

4 0.132 0.132 0.129 0.129 0.134 0.134 0.181 0.181 0.181 0.170533

5 0.135 0.135 0.125 0.125 0.128 0.128 0.176 0.176 0.176 '

6 0.125 0.125 0.129 0.129 0.139 0.139 0.182 0.182 0.182

7 0.126 0.126 0.182 0.182 0.131 0.131 0.182 0.182 0.182

8 0.131 0.131 0.126 0.126 0.133 0.133 0.18 0.18 0.18

9 0.131 0.131 0.13 0.13 0.145 0.145 0.14 0.14 0.145

10 0.122 0.122 0.133 0.133 0.123 0.123 0.127 0.127 0.133

11 0.128 0.128 0.131 0.131 0.133 0.133 0.127 0.127 0.133

12 0.176 0.176 0.185 0.185 0.181 0.181 0.18 0.18 0.185

13 0.127 0.127 0.133 0.133 0.139 0.139 0.173 0.173 0.173

14 0.121 0.121 0.125 0.125 0.136 0.136 0.171 0.171 0.171

15 0.126 0.126 0.128 0.128 0.139 0.139 0.18 0.18 0.18
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Unit 1 Unit 2 Unit 3 Unit 4
Reconnect Time (s) Reconnect Time (s) Reconnect Time (s) | Reconnect Time (s)
11.817 11.731 11.726 11.733
11.884 11.846 11.833 11.848
11.791 11.719 11.722 11.723
11.813 11.738 11.743 11.739
11.804 11.745 11.829 11.771
11.887 11.799 11.813 11.812
11.82 11.743 11.738 11.739
11.812 11.739 11.753 11.753
11.849 11.817 11.853 11.838
11.802 11.736 11.741 11.729
11.705 11.703 11.729 11.714
11.721 11.726 11.733 11.724
11.833 11.837 11.835 11.833
11.671 11.684 11.691 11.686
11.727 11.737 11.764 11.743
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_ : . iv ooml:400. S s/div
Position : 0.00 div nnnm | Waintd .0 l {(CH3 100kS/s)
T
‘f/|n>

— =
= ~250.007

AAC_1 50, 6004 i 50,0004 AAC.3 Type

H i o L Ir!_ 35 .070k4 AAC_4

& 50,0004 e O ~50, 0004 ! _

PRV R 50, 0004 E' ~24,030kd P Vertical

RIFTe . fitt Trace
AS L I GT_DRY3
— H= _ B CH1_1: YAG_1

JEWD 3.8213 | & Gursor1
:JEM1 _::::: I i 4.8000 JEM3 ) 00010
% St : =200-00n « |®& _ Cursor2

. i iz :

T;Tgmm 10,000Y j ) 0 0655dy
= 1 I

-10000.000ks ~ —10,000¢ i 10000, 000ns

w200ms/ div

Aac_1 50,0004

'
l%[:rgn'n"f:n'p’p‘n .-fwﬂiqn»'.]{"* Lol B N N L ML LS 5' h:‘H i

; kzoom>
VWW“UWUWM@WNWWWWWNWWWWNWW—

50.0004 AAl_3
25..970kA .AAC_4.

;_:'I)f LCCE A l\llnfl:"jf_l‘dii-!hﬁﬁﬁfl'l'l URR U B R R B U R B ﬂ'ﬂ'l"ﬂ:ﬂ'“rﬁ"‘i‘\,‘:‘ ; _50 _|]|]|],1 .q
FIRY_RLTO ol u , “54..030kd Cursor Jump
= i | PINY_RLY3
Riyeerd : L -
!
ET:Dm e ] | GT_DRY3
—7.000ms T I—l—P—P—-—'FR+PPFR—H—?Q?—\f—nﬂ1— [tem Setup
TR BT 131.000ns ; ' Hax — -AACH -0 008A
_HEM1 444350 133.000ms ' Jh=H Hape——TRIGEER— 0 184Y 49000 _JEM3
£ — Avg  AACd  —11.4583mA
" TRIGEER 10 000Y ' I &vg  :TRIGGER = 28.1860mY 200.00m
Y : RHS. - AACA 12 6724nk
-820.000ns “10.000% | RMS - :TRIGGER - 75.3006mY 1180 .000ms
Stopped 12 Edge CH4_2:TRIGGER T &File
2020/07/29 11:54:38 95163927 Single 0._700v 2020/07/29 11:55:39

3.2.8.1.28 Al Gate signal open time @0.133sec for unit 1
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_ : . iv ooml:400. S s/div
Position : 0.00 div nnnm | Waintd .0 l {(CH3 100kS/s)
T
‘f/|n>

— =
= ~250.007

AAC_1 50, 6004 i 50,0004 AAC.3 Type

H i o L Ir!_ 35 .070k4 AAC_4

& 50,0004 e O ~50, 0004 ! _

PRV R 50, 0004 E' ~24,030kd P Vertical

RIFTe . fitt Trace
AS L I GT_DRY3
— H= _ B CH1_1: YAG_1

JEWD 3.8213 | & Gursor1
:JEM1 _::::: I i 4.8000 JEM3 ) 00010
% St : =200-00n « |®& _ Cursor2

. i iz :

T;Tgmm 10,000Y j ) 0 0655dy
= 1 I

-10000.000ks ~ —10,000¢ i 10000, 000ns

w200ms/ div

Aac_1 50,0004

'
l%[:rgn'n"f:n'p’p‘n .-fwﬂiqn»'.]{"* Lol B N N L ML LS 5' h:‘H i

; kzoom>
VWW“UWUWM@WNWWWWWNWWWWNWW—

50.0004 AAl_3
25..970kA .AAC_4.

;_:'I)f LCCE A l\llnfl:"jf_l‘dii-!hﬁﬁﬁfl'l'l URR U B R R B U R B ﬂ'ﬂ'l"ﬂ:ﬂ'“rﬁ"‘i‘\,‘:‘ ; _50 _|]|]|],1 .q
FIRY_RLTO ol u , “54..030kd Cursor Jump
= i | PINY_RLY3
Riyeerd : L -
!
ET:Dm e ] | GT_DRY3
—7.000ms T I—l—P—P—-—'FR+PPFR—H—?Q?—\f—nﬂ1— [tem Setup
TR BT 131.000ns ; ' Hax — -AACH -0 008A
_HEM1 444350 133.000ms ' Jh=H Hape——TRIGEER— 0 184Y 49000 _JEM3
£ — Avg  AACd  —11.4583mA
" TRIGEER 10 000Y ' I &vg  :TRIGGER = 28.1860mY 200.00m
Y : RHS. - AACA 12 6724nk
-820.000ns “10.000% | RMS - :TRIGGER - 75.3006mY 1180 .000ms
Stopped 12 Edge CH4_2:TRIGGER T &File
2020/07/29 11:54:38 95163927 Single 0._700v 2020/07/29 11:55:39

3.2.8.1.29 Al relay signal open time @0.133sec for unit 1
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t51 ¢ 10.0008/di isplay Brove Zoan1 34000k - | Nooksye © Darin
_ ;0. iv 400, s 2s/div
Position : 0.00 div naﬂm Wain .00 l (CH3 100kS/s)
Ur'm
EET— . o)
AAC_1 50,0004 i 50,0004 AAG_3 Tvpe
laaC 2 50_0nng R M 25.970kA ARC_4
N 5 o Be ‘ Vertical
PIRV_RLYD : T ’
e iy PINY_RLY3
Tl Trace
EEh I GT_DRV3
- H= - B4 CH1_1: ¥AC_1
JEWD 3.8213 ' ] Cursor1
:JEM1 _::::g i 4.3000. JEM3 ) 000104
£ =TT ; =200 S Cursor?
TGGER 10, 000% i 1 -
T:E“‘"'““‘ i - 0. 0645div
T n
-10000.000ns ~ ~10.000Y i 10000, 000ms
e ot ! |
il AR
3 ?&.}El‘:;&.i?ﬁ?ﬁml?i&iiggi?g%ﬁ’:ﬁmIﬁutu’l"n':l"r’uen’l‘ﬁ’r‘u‘u’f-’n‘%’r’n‘u’|‘n':n’|°ufnni']?¢-‘fm\:‘—-'. _56 unﬁ}. — <]
CTRVRCW =50, 0004 E ': —24,030k# Gursor Jump
: . PIRV_RLY3
—— : =
!
GTﬁnm Tve ; | GT_DRY3
—7.000ns T I—O—P—P—-—'FR—I—PPFR—HQ—H’—W [tem Setup
Wi K13 129.000ns : ! Hax  tAACY  -0.008A
_HEW1 44¥50 121.000ns : i Max— - TRICAER 0 484V 4 8000 JEM3
= i | hvg  :AACA -11.4583nA-
R 100 : ! Avg  TTRIGGER  28.1860mY "
2 | | RHS. - AACA 12 6724nk
-$20.000ns ~ -10.000Y ' | RMS ~ :TRIGGER ~ 75.3006mY 1180..000rs
Stopped 12 Edge CH4_2:TRIGGER % X File
2020/07/29 11:54:38.95163927 Single  0.700Y 2020/07/29 11:56:26

3.2.8.1.30 Al Gate signal open time @0.131sec for unit 2
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t51 ¢ 10.0008/di isplay Brove Zoan1 34000k - | Nooksye © Darin
_ ;0. iv 400, s 2s/div
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Tl Trace
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il AR
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CTRVRCW =50, 0004 E ': —24,030k# Gursor Jump
: . PIRV_RLY3
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!
GTﬁnm Tve ; | GT_DRY3
—7.000ns T I—O—P—P—-—'FR—I—PPFR—HQ—H’—W [tem Setup
Wi K13 129.000ns : ! Hax  tAACY  -0.008A
_HEW1 44¥50 121.000ns : i Max— - TRICAER 0 484V 4 8000 JEM3
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R 100 : ! Avg  TTRIGGER  28.1860mY "
2 | | RHS. - AACA 12 6724nk
-$20.000ns ~ -10.000Y ' | RMS ~ :TRIGGER ~ 75.3006mY 1180..000rs
Stopped 12 Edge CH4_2:TRIGGER % X File
2020/07/29 11:54:38.95163927 Single  0.700Y 2020/07/29 11:56:26

3.2.8.1.31 Al relay signal open time @0.131sec for unit 2

Page 118 of 232



051 ¢ 10.0008di Display Groue Zoan 4000k - | Noksre Do
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e : | PINV_RLY3
500 : | ET_DRY3
F§| -2 .000ns . l—g—P-P—LFHeeER 0297 it ltem Setup
¥ T 127.000ns ; ! Hax  :AACA 0. 0084
_laEw xS0 129 _000ns ; | H.'? F Max  -TRICOER 0 194Y 41000 53
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-820.000ms 10,000 ; | RMS ~ :TRIGGER  75.3006mV 1180..000ns
Stopped 12 Edge CH4_2:TRIGGER T X File
2020707729 11:54:38.95163927 Single 0.700Y 2020/07/29 11:56:48

3.2.8.1.32 Al Gate signal open time @0.129sec for unit 3
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2020707729 11:54:38.95163927 Single 0.700Y 2020/07/29 11:56:48

3.2.8.1.33 Al relay signal open time @0.129sec for unit 3
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3.2.8.1.34 Al Gate signal open time @0.18sec for unit 4
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3.2.8.1.35 Al relay signal open time @0.18sec for unit 4
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2020/07/29 11:57:50.71051795 Single  0.700¥ 2020/07/29 11:58:5H3

Fig 3.2.8.1.36 Reconnection time for unit 1 @11.817sec
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Fig 3.2.8.1.37 Reconnection time for unit 2 @11.731sec
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Fig 3.2.8.1.38 Reconnection time for unit 3 @11.726sec
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Fig 3.2.8.1.39 Reconnection time for unit 4 @11.733sec
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Result :

5 4 INVERTERS | 4 INVERTERS

Average | 2INVERTER | = | (2REVERSE | (1REVERSE

Time> | AVERAGE | oo “|  PHASED) PHASED)
AVERAGE AVERAGE

Average | ) 1-4833333 | 0.1746 0.174 0.170533333

Values

MAX | 0.174833333

MIN | 0.170533333

Difference 0.0043
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3.2.8.2 Islanding detection test with active islanding detection mode: standby

AFAER

[ 23418 & FRT s is] .

[(ZHEHERZNIEH] © [HMBRE]

DGEFERT 2.

Original Sy
Active | Status
Islanding
Final Status Operational
4 Units
Comments
Unit 1 Unit 2 Unit 3 Unit4
Gate Relay Gate Relay Gate Relay Gate Relay
Block open Block open Block open Block open
time (s) | time (s) | time(s) | time(s) | time(s) | time(s) | time(s) | time (s)

Fig: 3.2.8.2.1;
3.2.8.2.2;
3.2.8.2.3;

0.128 0.128 0.131 0.131 0.133 0.133 0.127 0.127 3.2.8.2.4;
3.2.8.2.5;
3.2.8.2.6;

3.2.8.2.7;3.2.8.2.8
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Scope Channel Description:
AAC_1: Unit 1 Phase A Current
AAC_3: Unit 2 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1
PINV_ Relay_2: Relay Signal from Unit 2

GATE_DRIVE_1: Relay Signal from Unit 1
GATE_DRIVE _2: Relay Signal from Unit 2

JEM_1: JEM Signal from Unit 1
JEM _2: JEM Signal from Unit 2
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Stopped 89 Edge CH4_2:TRIGGER L E:File

2020/07/29 15:42:46.34604927 Single  0.700V

Fig 3.2.8.2.1 Gate trip time for unit 1 @0.128sec
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2020/07/29 15:42:46.345604927 Single  0.700V

Fig 3.2.8.2.2 Relay trip time for unit 1 @0.128sec
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Fig 3.2.8.2.3 Gate trip time for unit 2 @0.131sec
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Fig 3.2.8.2.4 Relay trip time for unit 2 @0.131sec
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Fig 3.2.8.2.5 Gate trip time for unit 3 @0.133sec
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2020/07/29 15:42:46 34504927 Single 0. 700Y 2020/07/29 15:44:37

Fig 3.2.8.2.6 Relay trip time for unit 3 @0.133sec
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2020/07/29 15:41:16.22244927 Single 0.700v 2020/07/29 15:41:40

Fig 3.2.8.2.7 Gate trip time for unit 4 @0.127sec
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Fig 3.2.8.2.8 Relay trip time for unit 4 @0.127sec
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3.2.9.1 Reconnection Time

HEE L O —ERFTA BN BHLIE RUER 1

Parameter:
Reconnection Testing | Time Set Point
PGB LE B RTRAER | AP R RSy ]
Reconnection Time 1 | 300s
Output A Pass / Fail
Mod BERIR 7R g
AC Voltage Power | Frequency @J;F; Measurement BUBRf=R HIE Remarks
i s | A ke Reconnection Time 53005 ik
/) F I A1 B L R ]
Phase A: 101Vrms 4.8 kW 60 Hz Discharge 301.446 s Pass Figure 3.2.9.1
Phase B: 101Vrms ™4 g Charge 301.483 s 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_RLY: Relay Signal
GT_DRV: Gate Signal
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. : . iv ool ;. S min/div
Position : -0.03 div 0880460 e T - (CH1 10kS/s)

3 5
|
|
|
|

<Main>

( CURSOR ]
Type

Afc_1 100.604

-99.404 Vertical

VAC_2 250 .00¥ |
_ -250,00¢ | Trace

A2 100208
: — N | [CHT_T VAC
PIRV_RLY LA : = Gursor1
Closed : =1.770133div
GT_ORY | 2 Cursor? _
active — | 3.2539/73div
-405363 .50ns . | 104636 . 40ns
e 1 o0 oo (Innm1:> «100ms/ div M {00 504 <Ennm2>: «a0ms/ div
VAC_2 250 00Y : VAC_2 250.00Y |
afc_2 100 204 . WAC_2 100204
PIRV_RLY ! PIR¥_RLY [
GT-DRY ; GT_DRY | | | -
! |
| 1
Abtsd “Pr i \ Cursor Jump
F l gUEES ¥ =
I AR
g I R il
-99.408 : X1 -301.571605  ~99.40a !
avion 5 X2 125.20ms  ooins |
-302104. 60ms : A 01104 68R LGS | 97..30ms
Stopped 6 Edge CH15_2:GT_DRY F EFile
2020707709 11:35:15.79379427 Single Bitl 2020707709 11:39:34

Figure: 3.2.9.1 — After power is restored, Power exportation is prevented for certain time. Reconnection timer 1 (Reconnection
Time= 301.466 sec)
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3.2.9.2 Reconnection Time 2 2

Parameter 3% 7EfH:

Reconnection Testing

PP 51 BHL LR IRF AT AR

Time Set Point

5% O —E R PH AL 7R 2

Reconnection Time 2 | 300s
Output Operation Measurement Pass / Fail
AC Voltage Power | Frequency Fl)\/Iod(Ie AR S HE Remarks
AL HE | A BT | Reconnection Time — e
7] PRI 1) S 1 By
Phase A: 101Vrms . .
Phase B: 101Vrms 4.8 kW 60 Hz Discharge 301.394 s Pass Figure 3.2.9.2

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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01 g, e e )
_ : . iv ooml:iell. S nin/div
Position : -0.03 div. 288000 foon 0. e o ! (i 10kS/s)
T
| ; \r
e " [ CURSOR |
|
ahe_1 100604 : Type
T [ = I.. _
ViC2 “Ritthy i Vertical
: -250.00% - - _II Trace
WC2 100204
- I W | [CH_T_VAC
gy |
PIRV_RLY — | ! Gursor1
Closed : -0.217033div
GT_ORY : 2] Cursor?
active — ] B 4 _806202div
-538373. T00s . _ | 11626.30ns
ane 1 Jo0 80a <1‘Innm1> «#100ms/ div M 100 608 <Foom?> | «h0ms/div
YAG_2 25000 ! YAC_2 250.00¢ |
ahC_2 1002204 : ahC_2 100204
o ' LY |
. i Wi [
* i Cursor Jump
|
T . 'N" JM ‘m P § !
i H ’ \ ’ } J [tem Setup
|
| AR I
99,404 | X1 -301.395655  -09.ita |
B ! %2 -1.50ms B |
-301968. 70ns : A _ap0ses.7@R1:394dRs | 213.20ms
Stopped 9 Edge CH15_2:GT_DRY £ XE:File
2020/07/09 12:05:-40.30989427 Single Bit1 2020/07/09 12:09:4H

Figure: 3.2.9.2- After power is restored — input voltage is blocked for some time, Reconnection timer test 2 (Reconnection Time=
301.394 sec)
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Grid reconnect with Distortion

SWCB Unit Gate | Timeto Remarks
state Relay Drive | Transition

close Closed --

open Open 11.726 Fig: 3.2.9.2.1
Open Closed -

Close Opwn 11.635

Close Closed 301.394 Fig:3.2.9.2.2
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i : 20,008 Display Group soowtn g TR 1 A S
_ : . iv ooml el 5 ninfdiv
Position : -0.03 div. 088060 ooz W ' o 10kS/s)
T
| | i I
| i ( CURSDR )
|
AR 100,608 : Type
T : L
i | N
VAG_Z ggn‘ﬂﬂu [ Vertical
: -— Trace
ARtz 00,204 |
T . < | [CHI_1-VAC_1
a. |
FIRV_RLY — | & Cursor1
Closed : [ -1.583125div
2 Cursor?
GT_ORY I
active | B -1.387680div
-544373 . 70ns 1 _ 11626 .30ns
At J00.604 KZaom1> E #100ms/div Mg J00.604 <Inm||12> #D0ms/civ
YAC_2 250 700 ! YAC_2 250 700V |
AAC_2 100204 . AAC_2 1007204
PIRV_RLY ! PIKV_RLY I
i : GT-DRY |
| | <]
N e | Cursor Jump
\ |
\\_
ltem Setup
Xt -383.361155 ~ ~99.404
x2 “371.63850s  o0.i0h |
-384092 . T0ns A 3p3002. 7ikb-E20B S0ns | -371390.80ns
Stopped 9 Edze CH15_2:GT_DRY £ M:File
202007709 12:05:40.30989427 Single Bitl 2020707709 12:07:29

Fig: 3.2.9.2.1 Grid relay open->backup operation: 11.726secs

Page 143 of 232



_ : . iv oo i 5 min/div
Position : -0.03 div. 088000 e TR LAY ! (i 10kS/s)
T
| i ‘1/
e =" [ CURSOR |
|
FTT| 100,608 : Type
T = I.. _
VAC_2 Hithy i Vertical
= 250.00% - - _ll Trace
AAC_2 70020
I W | cr_TvAcd
4y |
FIRY_RLY A0 | s Cursor1
Closed : -0.217033div
GT_DRY | i Gursor?
active — ] B 4 .806202div
-588373. 70015 . . | 11626 30ns
vt {00 804 <E:nnm1> «100ms/div Mg 100 504 <Zoom2> | «#00ms/div
YAc_2 250,00 ! VAC_2 250 .00% |
WAE_2 100204 : afC_2 100 208
L2y ' L |
MMM" Wi e [«
Bibsed el
Cursor Jump
|
T . ‘N N’ 'M RITERD irstt M
i ltem Setup
|
g AR R U U
-99.404 ; ¥4 -301.395655  ~99.40a |
S ion l X2 -1.50ms R |
-301868 . T0ms : A _300868.76R12894dns | 213.20ms
Stopped 9 Edge CH1b_2:GT_DRY £ E:File
2020707709 12:05:40.30989427 Single Bitl 2020/07/09 12:09:41

Fig: 3.2.9.2.2 Reconnection with distortion:301.394 secs
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3.2.10 Instantaneous ( Unbalanced) Overvoltage Test - [y (A1) 368 &5 1 5t i

Over Voltage Test Parameters: 185 E % EfH
Threshold Detection Time Re-connection Time
18 HH IRF R FAI A1 B 11 B R
OVR 121.2Vrms <1ls 10s
OVR detection threshold test:
AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail &
A it BE Power | &I Mode Phase | (Vrms) (121.2+2.424Vrms)
718 BEE— | B | HERER
5 k i
. (o)
A: 109.08Vrms (90%)1 A 123.138 Pass
B: 101Vrms Charge
-4.8kW | 60 Hz —
A: 101Vrms el B 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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AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail Remarks
At e Power | JE%K Mode Phase | (Time) 5%
7% BEE— | B
7 F i
. 0, 1o0°
A: 109.08Vrms (90%)1 A 0.953 Pass Fig:
B: 101Vrms Charge 3.2.10.1
-4.8kW | 60 Hz = :
A: 101Vrms & 5 0.946 Pass Fig:
B: 109.08Vrms (90%)1 ) 3.2.10.2
. 0, io0°
A:109.08Vrms (90%)1 . A 0.884 Pass Fig:
B: 101Vrms Discharge 3.2.10.3
4.8kW | 60 Hz = :
A: 101Vrms JE 5 0.870 Pass Fig:
B: 109.08Vrms (90%)1 ' 3.2.104
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¥ac_1 Display Group

fcqiode © Normal

CH1_1 : b0.00V/di Zoon1:40.0k I 200kS/ 10s/di
Position = 0.00 div | 088000 e TELR L H Bl ® 100kS/e)
. <Main> o
" ' [__CwsOR___)
w1 100,604 : Type
T _H
VAC_2 _ggﬁfgﬁv 1 Vertical
- s 00 -“ Trace
P 00208 :
z W, | [CATT: VAC
-99,§0h i
PIRV_RLY H & Gursor1
Closed E;_[ 4 .5341 2div
GT_DRY N & Cursor?
sctive ?L_J 4 .62943div
-100000..000ns . 0-.000n5
ane 1 i | <Fooml> «20ms/ div AL 1 100 504 <Foom2> : w20ms/div
vac_2 250.00% ., YAC_2 250 00 |
A2 1007204 aBC_2 100 204
L2y | e |
A A T NN AAAA A <
T L] -
D WW\ ﬂ“ H Hf\ WL
=) - 1l I| l I i 1 | I:‘\( =
v U U U i v U \} v vvv \} v \} [tem Setup
: X1 -4 1587955 ~99.404 I
X2 “3.8056005  o0ii |
—4833.900ns : il -4633.9083 24 00 s | -3737.995ns
Stopped 58 Edge CH15_2:GT_DRY £ E:File

2020/07/13 18:24:53.56218280 Single  Bitl

Fig: 3.2.10.1 Phase A Charging mode Overvoltage:123.138V; 0.953secs
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g 50.00v/d Display Group Zoon] 40,0k Soohede * Nooma!
_ : . iv ooml 4. 5 s/div
Position - 0.00 div 0880680 R B R (CH1 100kS/s)

il ]
I

|

<Main>

( CURSOR ]

anc_1 100,604 Type
:=L-
_ |
VAL_Z ggﬁf%v Vertical
_ 250 .00% ; Trace
ARC2 100204
T CH1_1: VAG_1
-99.800 I
FIRV_RLY i & Cursor1
Closed ! 4 .45%133div
GT_DRY : e Cursor?
active —_— i 4 _54593div
-100000..000ns . | 0L000ns
vt {00 808 <Zoom1> +20ms/div Mg 100 608 <Zoom2> | +20ms/div
VA2 250 “00¥ ! VA2 250 00 :

AAc_2 100 204

i) 3

o
=
=
-
I

Cursor Jump

|
i

LB T
TR R H v
= i II ] | [ |' |' o | | I | o
vvv U v b E v v v U v U \j v L [tem Setup
T R i
-99.80A ; X2 -4.640605s  -99.90 :
-5683 99005 | i 548399830« PHOBE s | -4587.995ns
Stopped bi Edge CH15_2:GT_DRY F X :File
2020/07/13 18:22:58.90854118 Single Bitl 2020/07/13 18:23:48

Fig: 3.2.10.2 Phase B Charging mode Overvoltage:123.047; 0.946secs
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M1 o i it g
_ H . iv - S s/div
Position - 0.00 div 0880000 Foon A0 o v (o 100kS/s)
1 |
| i | 2
e ' ( CUIRSIR )
|
AR 100604 : Type
T a
i | A
VAC_2 ggu‘ﬂﬂv | Vertical
: -250..00¢ Trace
wC2 100208
L
T CH1_1: VAC_1
g9 |
PIRV_RLY . | 8] Gursor1
Closed l 4 _55882div
GT_DRY : & GursorQ_
active —-l 4 _64723div
-100000,000ns . : | 0:000ns
HE—; o0 o0 <Innm:1> «20ms/div * : E-; ;gg gg# <Foom2> | «+20ms/ div
hiC_2 hhC_2 100 204 !
e L |
P A AN S T N WA AT N Y <
[ 1]
“ H H ﬁ H \ \ / \ Cursor Jump
il R
SN 1 L] / [ .
j U v v \} U U U ltem Setup
| iR
|
| |
X1 -4.511800s ~99.404 I
X2 -3.6276065 il |
-4515.990ns k¢ -4415.. 90883 31800 s | -3563.995ns
Stopped 55 Edge CH15_2:GT_DRY ¥ XE:File
2020707713 18:15:32.34080364 Single Bitl 2020/07/13 18:16:22

Fig: 3.2.10.3 Phase A Discharging mode Overvoltage:119.363; 0.884secs
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G - 50.00v/di Display Broup fooy: 40 N 2okere 10w
_ 1 50. iv 40, 5 s/div
Position = 0.00 div | nnnm N EAR L H | (CH1 100kS/s)
T
| vai :| L7
o f ( CURSBR )
ARC_1 100604 : Type
VA2 o500y : Vertical
. 50 00w -h | Trace
AAC_2 100204 :
: . | [CHI_T= VAC_
gy i

PIRV_RLY R I 2 Cursor1

Closed E%_j 4 .52385div
GT_DRY H &3 Gursor?_

pot v —"J]_I' 4.61093div
~100000.000ns . : | 0.000ns
vt 100 904 <Zeom1> w20ms/ div Mg 100604 <Foom?> | w20ms/ div
VAC_2 250 .00 vac_2 250 .00 |
afe_2 100204 aRg_2 100204
PIKV_RLY PIW_RL !
GT/DRY GTDRY |

L ;

—4957 .990ns
Stopped

|
| U
i |
X -4.86149bs a.40

ng.n v |

X2 =3.990600s -89 804 |

ik -4757.998hE L S0 B ns |
56 Edge CH15_2:GT_DRY £
2020/07/13 18:21:19.26823166 Single Bit1

-3905.995ms

Cursor Jump

EQ‘
ltem Setup
M:File

2020707713 18:21:55

Fig: 3.2.10.4 Phase B Discharging mode Overvoltage:119.981; 0.870secs
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3.2.11 Transition confimration test of active islanding detection mode (Transition from active

islanding detection mode: standby to active islanding detection mode: normal)
This test applies to [ Z ¥ &G # R FRT xHA ] o

Scope Channel Description:
VAC_1: Phase A Voltage
AAC_1: Unit 1 Phase A Current

VAC_2: Phase B Voltage
AAC_2: Unit 2 Phase B Current

PINV_ RLYO: Relay Signal from Unit 1
GT_DRVO: Relay Signal from Unit 1
JEMO:

[ZHEERSIEH] T [HEMESR]

Harmonic | Initial Final Status | Remarks
Voltage Status
2.2 Standby | Operational
Fig.3.2.11.1-
3.2.11.29
1.8V Standby Standby
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WAg_1- {50000k T S S <Main> o o S S

Figure: 3.2.11.1- JEM Status change=> Standby to Operational
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Wide—Band Harmonics Uover:= = = =

Iover = = = =
change items
PLL u1 Oor. U1l [vl hdf ]| Or. U1l [vl hdf[x] Element1
Freqg 60.001 Hz U1l 300v
I1 J0a
u1 100.659 v
I1 23.5619 A
P1 2.3648kW
S1 2.3650kvA
Q1
A1l 0.99995
o1 D .561 °
Uthd1 047

Element?
300w
12 30a

Element3
A 150V
I3 30a

Ithd1 -303 =
Pthd1 -097 =
uthf1 931 =
Ithf1 -840
utif1 - 181
Itif1 4.038

Elementd

A 15
I4A500mA

e e R e ) e R e e e [ e [ e e e Y e () e [ = [ e
SO o0 0000000000000 - e -
e e e e ) e e e [ e [ e e e e e [ e e [ e [ e Y e e e
e e e e ) e e e [ e [ e e e e e [ e e [ e [ e Y e e e

~APAGE~ 1.7 [EpacefF]

wdate 233 2020-08-26 00:35:24

3.2.11.2: Power Analyzer-All harmonics THD>2.2V
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‘l

LT ;--5-l]l]I]l]k.--;- : : R L T

3.2.11.3: Scope-All harmonics THD>2.2V. JEM Status Standby to Active
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Wide—Band Harmonics

PLL
Freq

u1
I1
P1
S1
a1
Al 0.99
o1 D
Uthd1
Ithd1
Pthd1
Uthf1
Ithf1
utif1
Itif1

APAGEY 1/7

mdate 1386

995

.556 °
-830 =
4.513
-0a0 =
-898 =
-Ba7
-060
.a04

Uover -= = = =

Iover-= = = = Image Save

o U1l [vl hdfLx1
.f83 .
.F6¥  100. .39:
4 4 ormat
PHG

F
iy
vl

.943
.a74
821
407
. 346
. 307
. 252
224
. 188
- 161
- 132
107
.088
. 066
.052
.045
.035
.028
-018

illliiiiiiilll
iIIiiiHIHiiiIII
= PAGE~ File Mame
JPH1
2020-09-07 23:02:37

3.2.11.4: Power Analyzer-All harmonics THD=1.8V

e I e Y e e e Y e e e R e e e R e e e e e R e e [ e R =
R e e R e R e e e R e e e R e e R e e e R e e [ e

e I e Y e e e Y e e e R e e e R e e Y e e e R e e [ e R e [
e I e Y e e e Y e e e R e e e R e e Y e e e R e e [ e R e [
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; b
VAG_1 ERTITITT : <Main>
n
L)

5 A000k '
AAC_1 200 .40 . 1

199,60 : '
VA2 10000k ;

H

~1.0000k : |
ARLC_2 200 .40 : |
o

. : I

199.60 ] 1

PIKY_ELYD . |

Bit1 : I

N |

: |

GT_DRYAL : f

Bit1 . I

; |

: |

JEND 4.0300 ; :

! |

—_ ! |
! ! .
¥ -970.008 E ' -

i S R 4173099985 Y1:A0C_1°  69.483 Delay :YAC_1 8.24ms |
X -1.299998s Y2:44C_1 ! -69.067 . )

A% 10.010000s AY T -138.55 |

. I

20bd%onns 250 99.90010nHz

- MEEE W mATE s

3.2.11.5: Scope-All harmonics THD-1.8V. JEM Status Standby ( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide—Band Harmonics

PLL
Freqg

u1i
I1
P1
s1
Q1
A1
P1
Uthd1
Ithd1
Pthd1
uthf1i
Ithf1
utif1i
Itif1

D

60.001 Hz

101.113 v
23.4762 A
Z2.3695kwW
Z2.3696kva
—0.0225kwvar
0.99995
544 ~°
924 =
463 =
042 =
.833 =
931 =
.668
-510

Uover -= = = m PLL Source-
Tover -= = = m

Ul L[wl hdfL:1
.113
.081 100.
. 669
534
.480
.410
. 351
. 308
.258
227
. 188
. 158
.136
107
.083
.066
.048
.040
.031
.022
.018

e e e [ e e e e e e [ e e [ e e e e e e [ e e
e e e [ e e e e e e [ e e [ e e e e e e [ e e
e e e [ e e e e e e e e e e e e e e e e L
e e e [ e e e e e e e e e e e ] e e e e e LK

= PAGE =
2020-08-19 D3:41:15

3.2.11.6: Power Analyzer-2" harmonic =2.2V
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Image Save

Format
PHG

s
=

File List
File HName
JPH1




Display Group

086000

N |
Main:10.0M
1 |
| i
: <Main>
|
ARC_1 200.40
5] | =
-199.60
YAC_Z 50000
-500..00 I
RAC_2 20040
T | [ =
-199 .60 |
PIHY_RLYD
Bit1
1
GT_DRYO . .
JEWD 1.0300
- ~970.,00m : I
|
50000 . 000ms 1 0. D00ms
<Zoom1> +oms /A div <Zoom2> «+10ms/div
ARC_1 200.40 ARC_1 200.40
B8
-199 .60 -199 .60
VAC_2 500 .00 VAC_2 500 .00
;
-500..00 —500 .00
ARC_Z 200 .40 ARC_Z 20040
T
-199.60 -199 60
FIRV_RLYD FINV_RLYD
Bit1 Bitl
GT_DRYO .. GT_DRYO |
_ ey 4-09% 1494405 ¥1:440 1 skl 40300 Belay VAC_1 -160us
= X2 —g70 38, 438885 Y2:4AC_1 ek —970 00
A% 1.71065bbs AY skt
—aid¥aons 584.6056mHz —41069 . 440ms —40011.105ns ~39911.105ms

3.2.11.7: Scope-2nd harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics Uover:=m = = =

Iover:= = = = Image Save

PLL . Ut [vl hdfl+]
Freg 59.999 Hz c .787 .
.764 100. .
14| ormat
PHG

F
=
=7

=
=

u1 09.787 v
I 23.7081 A
P1 2.3619kW
s1

Q1

Al 0.99995
o1 D 0.552°
Uthd1 162 #
Ithd1 4.299 «
Pthd1 -040
uthf1 824 ¥
Ithf1 -909 -
utif1 .399
Itif1 714

-642
-520
475
-406
-347
.308
. 251
217
179
- 153
- 132
104
.088
070
-054
-040
-033
027
-022

iIIIiiiiiHiiIIII

iIIiiIiiliiiiIIl

~APAGES 17 2 PAGE = File MName
JPH1

idate 1204 2020-09-07 22:58:55

3.2.11.8: Power Analyzer-2™ harmonic =1.8V

= R e Y e Y e I e e e R e R e Y e I e e e R e Y e e e e ) |
= R e Y e Y e I e e e R e R e Y e I e e e R e Y e e e e ) |
[ = I e ] e e e R e Y e Y e e e e Y e Y e I ) — [ — i — [
[ = I e ] e e e R e Y e Y e e e e Y e Y e I ) — [ — i — [
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"
Vak_1 LTI <Main>

5 OO0k
ARC_1 200.40

=
=
==
"~
mEmEEEm

=1.0000k ' f

Al _2 200 .40 . I

199.60 ' 1

PIRY_RLYD ' I

Bit1 : I

N I

. I

. |

Bit1 ' |

E .

. I

JEMO 4.0300 :

. I

- ; |
: ' .
‘ -970.008 ' -

R 118699985 VizAAC1  69.300 Delay :VAC_1 8. 24ms:
X2 -1.859998s V2:AACL1  69.900 | .

AX 10.010000s AN 600.00n .

I

-200bd%0oms 250 98 90010nHz

3.2.11.9: Scope-2nd harmonics=1.8V. JEM Status Standby ( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide—Band Harmonics Uover:= = = m PLL Source:

JTover:-= = = m Image Save

PLL . ui L[vl hdfL:+1
Freq 599.999 Hz . 101.107 .09:
101.073 100. .
u1 101.107 v .669 : ormat
PHG

F
I1 23.4947 A - 936
pran
=

P1 2.3699kwW .482

51 2.3700kwva .410

a1 —0.02Z23kvar 347

A1 0.99996 .310
iIIIiiiiiHiiIIII
illiililiiiilll

= PAGE~ 1-7F < PAGE = File Hame

JPH1
wdate 1232 2020-08-19 0D5:47:23

P1 D 540 ° - 269
Uthd1 595 - 230
3.2.11.10: Power Analyzer-4th harmonic =2.2V

Ithd1 -850 = 195
Pthd1 081 -« 162
uthf1 . G49 133
Ithf1 953 = 109
utif1 123 083
Itif1 . 338 071
. 052
. 039
027
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Display Group fcqMode : Normal
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3.2.11.11: Scope-4™ harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics

PLL
Freq

u1
I1
P1
S1
a1
Al 0.99
o1 D
Uthd1
Ithd1
Pthd1
Uthf1
Ithf1
utif1
Itif1

APAGEY 1/7

1date 168

995

.550 °
- 166 =
.23 =
062 =
837 2
926
742
. 184

Uover-= = = =
Iover:= = = =

- U1 [vl

e I e Y e e e Y e e e R e e e R e e Y e e e R e e [ e T =

. 761
737
647
321
ATY
. 406
331
. 309
. 257
227
. 184
. 155
- 130
107
. 086
070
. 056
041
035
025
016

hdf[1| or.

100.

R e e R e R e e e R e e e R e e R e e e R e e [ e

u1

e I e Y e e e Y e e e R e e e R e e Y e e e R e e [ e [

Image Save

i oo IIIIIIIIIIIII
ormat
PHG

F
£
=7

illliiiiiiilll
File List

e I e Y e e e Y e e e R e e e R e e Y e e e R e e [ e [

= PAGE~ 13 File Hame
JPH1
2020-09-07 23:06:04

3.2.11.12: Power Analyzer-4™ harmonic =1.8V
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Wat_i LSTITITI . {H:..). 1 il
H 1
5 B000k E 1
aAC_1 200.40 :
' |
-199.50 : i
Yal_2 1.0000k ; |
) . . ! . . . . 1
-1.0000k : A
AAL_2 200 .40 . 1
. .195.[“] . . . i . . . . . : .
PIKY_RLYD : |
Bit1 : 1
H 1
. 1
: 1
Bitl ' :
: |
' |
: 1
JEMD 4.0300 : i
1 1
- .
: . -
N -970.008 J -
R 111899985 VIcAAC_1 :  69.183 Delay :¥AC.1  -8.42ms |
X2 -1.179998s Y2:AAC_1 | -69.333 : p |
AX 10.010000s AY ¢ -138.52 I
-2dobd%oons 250 99: 90010nHz ' '0.000ms

3.2.11.13: Scope-4" harmonics=1.8V. JEM Status Standby( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide-Band Harmonics

D

< PAGE =~

ndate

u1
60.001 Hz

101.100 v
23.4955 A
Z2.3699kwW
2. 3700kvA
—0.0223kvar
0.99996
- 540
945 ¥
L9272 s
.081 :

930
-014 =
- 246
-57f9

177

1542

Uover -=
ITover -=

PLL Source: u1

Or. u1

hdfL+1

[v] hd f

[1]

Tot.

3

5

Fi

9
11
13
15
17
19
21
23
23
27
29
31
33
33
37
39

101.
1 101.

e e e e e R e e e e R e e R e e R e e R e ] e e

—
=
=

-00o0
-631
-526
-478
-40%5
-344
- 3086
. 266
227
- 198
- 161
- 131
- 104
.084
-068
-049
-041
-030
-021
-017

e e e e e R e e e e R e e R e e R e e R e ] e e

e [ e e Y e e R e e e e e e R e e e e e [ e Y e i = |

-093
-005
-011
-243
-026
-025
-032
-031
027
-024
-020
-018
-019
022
-021
-020
-022
-014
-012
-015
-014

o o o D D D o D o D D D o o oo Q

-092
-005
-011
- 220
-025
-025
-032
-030
-026
-023
-020
-018
-019
022
-021
-020
-022
-014
-012
-014
-014

< PAGE =7

3.2.11.14: Power Analyzer-6th harmonic =2.2V
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13

2020-08-19 05:53:22

YOROGAWA

Image Save

Format

PNG

Color

Color

Comsent

File List

File Name
JPH1




Display Group : | %ggngge : gomql
s s/div
(1) 2]3]a)PH] | " Ham:o.on ' (CHI5  50kS/s)
T
Yac-1 - . - - . . SO0o0o0k - - - T S S <Ma|n> ........ S S L S

3.2.11.15: Scope-6th harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics Uover:= = = =

Ilover:= = = = Image Save

PLL . u1 [vl hdfL1 Or. u1 [vl hdfLx1
Freq . 781 :
.759 100. .
. . G : : ormat
PHG

F
£
=7

u1

I1

P1

51

Q1

A1

1 551 °
Uthd1 110 =
Ithd1 4.475 =~
Pthd1 061 =
uthf1 084 =
Ithf1 L9531 =
utif1 N ]
Itif1 La61

645
320
476
.409
. 349
. 305
. 259
218
187
- 154
- 136
. 108
085
071
052
044
034
023
019

illliiiiiiilll

iIIiiIHIHiHiIII

APAGES 17 2 PAGE~ 13 File Name
JPH1

idate 1286 2020-09-07 23:00:43

3.2.11.16: Power Analyzer-6th harmonic =1.8V

= — i — i — i — i — i — [ — [ — [ — [ — [ — [y — [y — [y — [ — [ — [ — [ — [ = I -
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<
VAL_1 5 D0k Main>

0000k
AfC_1 200 .40

=199.60
Yak_2 1.0000k

||H

=1. 0000k
AAL_2 200 .40

|

199,60

PIKRY_ELYD E :

Bit1 : I

' 1

! 1

N 1

Bit1 ' |

: .

' I

JEWD 4.0300 :

) g :
: ! .
| ~970.008 ! -

el 411899985 Y1:AAC_1 | 69.200 Delay :¥AC_1  8.26ms |
X -1.179998s Y2:AAC_1 | —69.617 e

AX 10.010000s A . -138.82 |

s I

-2dobd¥ooons 250 99:90010nHz

- MEEE W mATE s

3.2.11.17: Scope-6th harmonics=1.8V. JEM Status Standby ( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide—Band Harmonics Uover:= PLL Source: u1 YOROGAWA
Iover:= Image Save

[v]l hdf[~]
. 095 .094
013 013
.033 032 Format
. 030 . 030
021 021 PHG
.024 .024
.024 023 B] color
.024 .024
022 021 Color
022 021
.018 017
.019 .019 Comment
014 014
.014 .014
.010 .010
. 008 . 008
007 007
. 008 . 008
. 003 . 003
. 006 . 006 File List
007 007

u1 or . u1
60.001 Hz Tot. 101.
1 101.
101.062 v 3
23.4783 A 5
2.3675kW f
2.3676kvA 9
—0.0221kvar| 11
0.99996 13

D . 536 15
902 ~ 17

990 ~ 19

.059 = 21

. 866 23

. 865 = 25

957 27

.628 29

31
33
35
37
39

—
=
=

e R e [ e [ e e e [ e [ e e e e e e e e e [ e e L

e R e [ e e e e [ e [ e e e e R e e e e e e e e (Y e e | P

e R e [ e [ e e e [ e [ e e e e e e e e e [ e e L
e e [ e e e e [ e e e [ e e e e e e R e e e e e (Y e |

= PAGE~ 1-7 = PAGE~ 1-3 File Name
JPH1

ndate 2209 2020-08-19 06:05:23

3.2.11.18: Power Analyzer-3rd harmonic =2.2V
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Display Group : : gﬁgﬂg?e : go;gql

s s/div

nnﬂm | N on l (CH15 50kS/s)
T

vac.1 - - . . . . 5 oooek- - - - - Voo S L <H3III) ........ S S S S

3.2.11.19: Scope- 3™ harmonics=2.2V. JEM Status Standby to Active
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Wide-Band Harmonics Uover:= = = =

lover:= = = = Image Save

PLL . U1l [l hdf[+]
Freg 60.000 Hz c 781 .
.759 100. .
u1 09.781 v .836 4 4 Format
I1 23.7055 A .522
P1 2.3610kw AT PHG
51 407
a1 .346 =4 cColor
Al 0.99996 .312
Color
iIIIiiiiiHiilII
iIIiiIiiliiiiII
~PAGE~ 1-7 ~PAGE~ File Name
JPH1
1date 837 2020-09-07F 22:53:43

&1 D 0.534 ° .253
3.2.11.20: Power Analyzer-3rd harmonic =1.8V

=
=

Uthd1 124 221
Ithd1 4.679 . 192
- 162
- 135
110
.088
071
-058
044
037
-025
-022

Pthd1 -049 :
uthf1 -841
Ithf1 -851 ¢
utif1 -096
Itif1 905

= e Y e I e I e e e R e R e Y e I e e e R e Y I Y — I —
= e Y e I e I e e e R e R e Y e I e e e R e Y I Y — I —
[ = = I e ] e e e R e R e O e e e e R e e I e e i e R e Y
[ = = I e ] e e e R e R e O e e e e R e e I e e i e R e Y
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VAE_1 & G000k : <H:il> ' o
: |
5 D000k I I
#ht_1 200.40 ' I'
199,60 ! :
VaL_2 1. 0000k : |
: . . ! . . . . |
-1, 0000k . )
AALG_? 200 .40 : i
' 199,60 | I
PIRV_RLYD : :
Bit1 ! |
: |
! |
| |
Bitl ! |
i I
: |
JEWD 4.0300 ' :
: |
p— 1 I
| | .
N -970.008 : ' b
R 7416299985 vi:AAC_]  -67.017 Delay :VAC_1  8.24ms |
X2 -1.619998s Y2:A4C_1 69 667 : i ~
AX 10.010000s AY E -2.6500 |
-2dobdooons 250 99: 90010mHz : ' p.ooons

3.2.11.21: Scope-3rd harmonics=1.8V. JEM Status Standby( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide—Band Harmonics Uover:= PLL Source: u1
Iover =
change items
PLL u1 or . u1
Freqg 60.002 Hz [Tot. 101.
1 101.
u1 101.036 V 3
I1 Z23.5044 A i
P1 Z2-3690kwW i
s1 Z2.3691kvA 9
Q1 —-0.0225kvar| 11
Al 0.99995 13
o1 D 544 15
Uthd1 .458 = 17
Ithd1 .068 = 19
Pthd1 082 = 21
Uthf1 882 = 23
Ithf1 .848 = 25
utif1 . 796 27
Itif1 .345 29
31
33
35
37
k)

[v] hdflx1]  Element1
-092 -091 | u1 300v
-015 -015 11 304
-034 -033
-028 -028)]  Element?
-022 - 021 300v
-023 -022 12 304
-021 - 021
-022 -021  Element3
-024 -023 A 13V
-018 -018 I3 304
-018 -018
-014

.014 Elementd
015

.015] [v4a 15v
.014
.009

.014 I4A500ma
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-011

-006
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- 006
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=
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e I e e I e R e e R e e R e [ e e e e [ e Y e ) e Y e L
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APAGE= 177 [pace>] 13

ndate 2438 2020-08-19 06:07:56

3.2.11.22: Power Analyzer-5" harmonic =2.2V
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Display Group AcqMode :© Normal

nﬂm | Wain:6.0M | %gﬂlfgfs ggﬁg};)

4 +
i : <Main>
L
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L
AhC_1 200.40 | :
I |
o 1
-199 .60 ! :
VAC_2 5000 .00 . |
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) i I —
, |
50000 . |
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! |
-199..60 | |
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JEHD 4.0300 E :
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L
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= -070..00n A
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3.2.11.23: Scope-5™ harmonics=2.2V. JEM Status Standby to Active
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Wide-Band Harmonics

PLL
Freg

u1
I1
P1
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a1
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@1 D
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Ithd1
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uthf1
Ithf1
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Iover:= = = =
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3.2.11.24: Power Analyzer-5" harmonic =1.8V
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VAL _1 LTI . <Main> !

5 G000k !
ARC_1 200.40 X !

~199.60 . ;
vaC_2 10000k

|||.|

-1, 0000k i i
RAL_Z 200 .40 , |
. . . ' [
19960 ! I
PIKY_RLYD . I
Bit1 ! 1
H I
, I
' I
Bit1 ! |
5 .
, I
JEWD 4.0300 : : : . . :
i I
- | .
| : .
¥ -970.008 ! -
R ~4141.6899985 Vi:AACd  69.400 Delay :¥AC_1  -8.4ims |
X2 -1.679998s YerAMC A 69.217 . .
AX 10.010000s AN -183.33m i
I

-2006d%00ns 250 99 90010nHz i

3.2.11.25: Scope-5" harmonics=1.8V. JEM Status Standby ( Cursors indicate the duration where 1.8V harmonics introduced)
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Wide-Band Harmonics Uover:= = = = PLL Source:

ITover ™= = = = Image Save

PLL u1 . u1 [l hdf[:1
Freg 59.999 . - 106 .
.073 100. . :
u1 101.106 .670 : Format
PHG

11 23.4923 .550

P 2.3692kW 312

51 2.3693kva . 418

Q1 .339 =
A 0.99996 .305
@1 D .542 ° 261
Uthd1 567 # 224
Ithd1 1.991 » .208
Pthd1 .089 171
uthf1 044 ; 138
Ithf1 931 ; 110
utifi 1.404 .083
1tif1 . 478 .065
.052
.038
.030
.025
.020

Commnent

~PAGE™ 1-7 £ PAGE = File Name
JPH 1
ylate 2966 2020-/08-19 06:12:43

3.2.11.26: Power Analyzer-7t" harmonic =2.2V

O e e e e e e R e e e e e e e Y e e e e e e
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Display Group

nnﬂm I Main:G6.0M

TI

hegqode -

200kS/s
(CH15

Normal
3Is/div
50kS/s)

3.2.11.27: Scope-7™ harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics Uover:= = = =

Ilover:= = = = Image Save

PLL . u1 [vl hdfl+]
Freq . . . 799 . 08
Lffg 100. .

u1 .653 Format
I1 .533
P1 .718
S1 A7
a1 .339
Al 0.99995 . 307
o1 D .545 ° .28l
Uthd1 072 = 219
Ithd1 1.580 = . 189
Pthd1 .064 = . 159
Uthf1 047 = 37
Ithf1 .568 : .109
utif1 514 .064
Itif1 . 166 . 067
.055
.041
.038
.024
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illliiiiiiilll
File List

APAGES 14T 2 PAGE= File Name
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= — i — i — I — i — i — i — [ — I — [y — [ — iy — oy — [y — [ — [ — [ — [ = =
= — i — i — i — iy — I — i — i — I — i — iy — [ — i — [y — [ — [y — [ — |

== — I — i — i — i — [ — i — [ — [ — [ — [ — [y — [ — [y — [ — [ — [ — [ — i — [y — |
== — I — i — i — i — [ — i — [ — [ — [ — [ — [y — [ — [y — [ — [ — [ — [ — i — [y — |

wdate 1044 2020-09-07 22:36:56

3.2.11.28: Power Analyzer-7* harmonic =1.8V
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Vat_1 5 G000k | <Main> !

, I

5 000k I

AAC_1 200.40 ' :

! I

-199.60 | I

VAC_2 10000k : !
,—_ : | | .

~1.0000k ; ;

aflk_2 200.40 . |
g ]

. . . L . . . . I

199.60 ; 1

PIHV_RLYD ! :

Bit1 ! I

. I

. I

' |

Bit : |

: |

, I

' I

JEMD 4.0300 : I

i I

- E I
| ! -
| ~970.008 ! -

i “11.689998s Vi:AAC_1  -69.050 Delay :¥AC_1  -8.40ms |
X2 -1.679998s Y2 hhC_1 -69.850 L .

AX 10.010000s AY ' -800.00m I

I
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3.2.11.29: Scope-7™ harmonics=1.8V. JEM Status Standby( Cursors indicate the duration where 1.8V harmonics introduced)
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3.2.12 Reactive power oscillation suppression confirmation test #hE H FiR H1#| #3258k

This test applies to [ 2% &5# R FRT 58 Y o [Z2HEEEGIGHE] © [HAEKS]

. Did it | Remarks
.\ . Did
Condition Initial Final Status run
Status Status for 1
change? .
min?
Impedance Fig:
& Phase 3.2.11.1;
Angle Operational | Standby YES YES 3.2.11.2
change
10°
Scope Channel Description:
AAC_1: Unit 1 Phase A Current AAC_2: Unit 2 Phase A Current
VAC_1: Phase A Voltage VAC_2: Phase B Voltage
PINV_RLYO: Relay Signal from Unit 1 PINV_ RLY1: Relay Signal from Unit 2
GT_DRVO: Relay Signal from Unit 1 GT_DRV1: Relay Signal from Unit 2
JEMO: JEM Signal from Unit 1 JEM 1: JEM Signal from Unit 2
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| T

: L S S S S S s S
vac_2 . . .. o000k R T b o o o L

Figure: 3.2.12.1- JEM Status change=> Operational to Standby
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o
‘

Figure: 3.2.12.1- JEM Status change=> Standby; EUT running for 1 min.
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4.3 Power Factor J&Hx /)2

Measurement Pass / Fail
AC Voltage Output Power Frequency FERAE H HIE Remarks
A BT H ) EE ] JE K Power PF 50195 i
H 718 77 TIHE—TE ’
Phase A: 101Vrms
Phase B: 101Vrms 4800 W 60 Hz 4848 W 0.9983 Pass
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4.4 Output Harmonic Current H 775587 ik
Measurement Pass / Fail

Output Phase Operation aﬁ%ﬁ%%mghest HITE
AC ‘Voltage Power | Frequency KR Mode Harm with e Remarks
RinEE | WAHE | AR | BIEE— | THD | PF i e

5 FH e - o “(?rder B PF>0.95 .
BITES | Individual Harmonics<3%
(k)

igifﬁrﬁ; A 4631 | 1.00 | 37:2.6% Pass BchfW
Phase B: 4.8 kW 60 Hz B Discharge
101Vrms 4.633 1.00 3:2.7% Pass
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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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4.5 Leakage Current Test Il EE T

Measurement
Output SR Pass / Fail
AC Voltage Power Frequency | Mode Tested Phase Volt! HE Remarks
RS 0 | AR BEE— K | #BRAH EE <5V fii =
VA
4.8kW Discharge 0.25 Pass
“4.8kW Charge AtoPE 0.241 Pass
4.8kW Disch . P
Phase A: 101Vrms = B to PE 0.248 ass
-4.8kW Charge 0.243 Pass
Phase B: 101Vrms 60 Hz :
4.8kW Discharge 0.044 Pass
Phase C: 101Vrms N to PE
-4.8kW Charge 0.045 Pass
4.8kW Discharge 0.018 Pass
~4.8kW Charge G to PE 0.018 Pass

Page 188 of 232



4.6 Powerfactor operation test

Parameter X EfH

Voltage Reactive Power
CEES )

101Vrms | O Var

VAR S s Gilin

Measurement .
AC Voltage Power Level Frequency PF Set AR R Pa;,ésu/:all Remarks
SREAEIE Hi7 A% J)33E | Active Power (W) | PF (cos)! 11 00£0.040 %
BNET RS T
100% 4782.00 0.999 Pass
90% 4276.00 0.999 Pass
80% 3801.00 0.999 Pass
70% 3333.00 0.999 Pass
Pl A_: SIS 60% 2859.00 0.999 Pass
Phase B: 101Vrms o 60 Hz 1 2384.00 0.999 Pass
40% 1909.00 0.999 Pass
30% 1435.00 0.999 Pass
20% 957.00 0.999 Pass
10% 485.00 0.999 Pass
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Parameter i% /& fiE.:

Voltage PF set- 0.925
101Vrms | Lagging
FEN
Measurement
AC Voltage Power Level Frequency PF Set - AR fvi R Pa\s'sl {.fall Remarks
AL R HH i X h Active Power oF (cos)? 1 5 piinh
(W) 2R 0.925+0.040
EHEH o
100% 4779.00 0.926 Pass
90% 4271.00 0.926 Pass
80% 3894.00 0.926 Pass
70% 3325.00 0.926 Pass
PRSI E 60% 2853.00 0.926 Pass
Phase B: 101Vrms 0% 60 Hz 0.925 376.00 0.926 Pass
40% 1903.00 0.927 Pass
30% 1431.00 0.929 Pass
20% 955.00 0.932 Pass
10% 474.00 0.940 Pass
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Parameter i% /& fiE.:

Voltage PF set- 0.925
101Vrms | Leading
HEIx
Measurement
AC Voltage Power Level Fritiugt\cy PF Set - R Pa\s'sl {.fall Remarks
A WBIE i JEIH 2K P Active Power PF (cos)! 1 | i
(W) = 0.925%0.040
BNET
100% 4768.00 0.919 Pass
90% 4259.00 0.919 Pass
80% 3792.00 0.919 Pass
70% 3322.00 0.919 Pass
FUEEOLS RO 60% 2851.00 0.919 Pass
Phase B: 101Vrms e 60 Hz 0.925 238100 0.919 Pass
40% 1909.00 0.919 Pass
30% 1435.00 0.917 Pass
20% 957.00 0.913 Pass
10% 474.00 0.900 Pass
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Parameter:
Voltage PF set- 0.85
101Vrms | Lagging
Eh
Measurement .
S pEA g Pass / Fail
AC Voltage Power Level Frequency PF Set AR R s Remarks
ARt R i JEII FIRRE Active Power (W) PF (cos)! 10.8540.040 5%
AxhES) HHE T
100% 4772.00 0.848 Pass
90% 4268.00 0.860 Pass
80% 3796.00 0.850 Pass
70% 3324.00 0.850 Pass
Phase A: 101Vrms 0% 2852.00 0.851 Pass
Phase B: 101Vrms o 60 Hz 0.85 2796.00 0.851 Dass
40% 1903.00 0.851 Pass
30% 1430.00 0.853 Pass
20% 952.00 0.857 Pass
10% 475.00 0.866 Pass
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Parameter:
Voltage PF set- 0.85
101Vrms | Leading
7
Measurement
AC Voltage Power Level Frequency PF Set : BRI Pa:s:c, {.fall Remarks
RS s 5 s Active Power PF (cos)! 1 HIE e
(W) e 0.85+0.040
HRhES
100% 4749.00 0.840 Pass
90% 4246.00 0.854 Pass
80% 3778.00 0.841 Pass
70% 3310.00 0.841 Pass
Phase A: 101Vrms 60% 2845.00 0.841 Pass
Phase B: 101Vrms o 60 Hz 0.85 5374.00 0801 Dase
40% 1905.00 0.841 Pass
30% 1433.00 0.840 Pass
20% 956.00 0.836 Pass
10% 474.00 0.821 Pass
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4.8 Soft Start Function Test v 7 F X 4 — FHaESAER

% of output fluctuation

Pass / Fail
'No Overcurrent
s 150% or less

Output Operation Time spent over of the rated
AC Voltage Frequenc Remarks
. Power Mode < g Outpu‘t . | 100% of nominal current, “The
Fluctuation 2 . .
current (sec) time exceeding
100% is within
0.5 seconds
Phase A: 101Vrms Fiaure
Phase B: 101Vrms 4.8 kW Discharge 60 Hz 0% 0 Pass i 3

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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Figure: 4.8 Soft start function (Time to 100% Power= 1.003 sec)
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5.1 Rapid Input Power Change and Rapid Load Change Test

EUT set Load
power | setting Time
%of % of EUT
e 2 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
=
O
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(]
2
[e]
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2800 2800
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2400 2400 V\/

2200 2200
n © N 0 O N o &N Mo & 1n O N 0 O o nm © N 0 0 S 94 N Mo S N O N 0 O W
“ = H +d «+d Y A N N & & & & o IR IR T T DAL S S S S S S S~ S~ S
(a\] o~ o o~ o o .N o o~ o o o o o (2] m m o o 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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Unit Power
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NI
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o
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™~ N
o o
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Fig: 5.1.2 Load folllowing from 50% to 25%
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Power Vs Time ( 100-0-100) Power Vs Time ( 100-0-100)
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Fig: 5.1.3 Load folllowing from 100% to 0%
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6.3 Instantaneous Voltage Drop Test

Voltage Drop To 20% (Nominal voltage = 94%Vn = 94.94Vrms)

BHF RIS T aRBR  (FRT 3U8R)

FREE 2 0 %W

Measurement
Output | Operation %ﬁ%ﬁﬁj&% Spent Pass / Fall
Entr Ime Spen e F s
AC Voltage | Power Mode | Frequency Anglz iO% DLl COver . | over100% gpetr.at'on 'i ljlnggi Remarks
s e s ecovering urren ontinuous® ms
AR EEQ E”/EF R g | ame | ey || e e | <asowof ated | 0
= HOO R | B S| o 3<500ms
il 1@ A5 - o
IRE ] ]
94.94Vrms 22.04 A .
(A,B) > 0 0.1 (91.83%) 0 Yes Pass Fig6.3.1
20.2Vrms Discharge 20522 A
4.8kW 60 Hz ) i
(A,B) > s 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)

FRAE 2 0

Yob§

Measurement
. Pass / Fail
Output | Operation Time Spent
Entr pen L e
AC Voltage | Power | Mode | Frequency Anglz SRO% DLzt Co"er . | over 100% gpetr_at'on .:c; 1jg’0£ Remarks
s e BT ecovering urren ontinuous? ms
ESDLES E',ﬁg @Wi PR g | e | e | o, | EIEI T | *<150% of rated 5
= R IRE: | i ER DD ok *<500ms
a o | FEXS ) e,
b5 FH] e
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) > hE 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)

FRAEE 2 0 %l

Measurement
Output | Operation %it%ﬁf-’f%% Spent Pass / Fail
Entr Ime Spen . [ e
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% gpetr_at'on 'i 1<1:g’()£ Remarks
e Y e R ecovering urren ontinuous? ms
ESDLES E',ﬁg @Wi PR g | e | o) | o, | EIEI T | *<150% of rated 5
ES] Z, = NERSEa o Nz de— Gl
= H R )RRE | EE R b3 % D IEHL 3<500ms
T %5
ﬁfﬁ ,ﬂ— E#FEE #JL
107.06Vrms 20.051 A
(AB) > 0 0.2 (83.55%) 0 Yes Pass
20.2Vrms Discharge 19.749 A
4.8kW 60 H ’
(A,B) > 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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Figure 6.3.1 Instantaneous voltage drop at 0° entry angle (94.94Vrms 2> 20.2Vrms 2> 94.94Vrms)
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. .
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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 > 20.2Vrms = 94.94Vrms)
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Voltage Drop To 0% (Nominal voltage = 94%Vn = 94.94Vrms) 7%+ 0 %

Measurement
RS
Time .
Output | Operation Entr Spent Passl/ Fail
o . . Azp| ==
AC Voltage | Power Mode | Frequency Anglz; SROA’ Gt G over (?petr.atlon 'jc; 1<1E(J)/(;E Remarks
TRV S (54 T ESN D ecovering 100% ontinuous: ms
ALYt Bg) 1= ng FE, %b'ﬂ;}s H{ﬁﬁ {ﬁ*ﬁ e C(l;?ft;/i)r;t (ms)o %E'f&?ﬁé 24150% of Irated 1}%%
1 I . TE K 3<500ms
1 by BEAE | 10 0% @%ﬁ.ﬁfs-ﬂi
i wwzn | P
IRE ]
101V
(AB Cr)m; 0 0.15 83.99%) 0 Yes Pass Fig 6.3.4
0Vrms Discharge
AB0) > | HBKW ik 60 Hz 45 0.15 (83 559 0 Yes Pass Fig 6.3.5
101Vrms
e 90 0.1 (éf'g’g;) 0 Yes Pass Fig 6.3.6

Voltage Drop To 0% (Nominal voltage = Vn = 101Vrms) Z&&E/E 0 %
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Measurement
Time .
Output | Operation Entr Spent Pass;/Fall
o . . NAIE==4
AC Voltage | Power Mode | Frequency Anglz; 8ROA’ Output | . over gpetr_at'on ',S) 131?)’03 Remarks
TRV S == S = i 3 ecovering & ontinuous: ms
2 AL EEx}j_f: Hj; e, %b'ﬂ':‘]\\ H{&djﬁ 1ﬁ*ﬁ T C;l;&f;)n)t ]ig?sf) %E'f&—ﬁ.ﬁé 24150% of Irated 1}%%
EITHE | L Ak 3<500ms
H 1 i B | 10 0% @%@:ﬁ
i wwzn | P
IRE ]
101Vrms 19.86
(AB,C) > 0 0.15 (82.75%) 0 Yes Pass
0Vrms Discharge 19.302
4.8 kW 60 H :
(A,B,C) > JieE ‘ 4> 0.05 (80.43%) 0 ves Pass
101Vrms 19.71
(A,B,C) 90 0.1 (82.13%) 0 Yes Pass
Voltage Drop To 0% (Nominal voltage = 106%Vn = 107.06Vrms) &%/ 0 %
AC Voltage | Output | Operation | Frequency | Entry Measurement Pass / Fail Remarks
ZHEE | Power Mode JEFEL | Angle RERAE R HIE ikl
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HHE | #EE— R Time 1<100ms
S 2 o,
) R 80% Output o S;)\:eenrt Operation is <153(1§)0%fn[||;ated
Recovering Cur\;zl;\t 100% Continuous?
. o VY
time (A%)) (ms) BT
765 = ’ == —;’\\/
Hi 148 Iy BEREE | 10 0% @%aﬁm&
L etz | M7
iE3|
101Vrms 19.86
(A,B,C) > 0 0.15 (82.75%) 0 Yes Pass
0Vrms Discharge 19.302
4.8 kW 60 H )
(A,B,C) > HeE z 45 0.15 (80.43%) 0 Yes Pass
101Vrms 20.29
(A,B,C) 90 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 2 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°

AR R4 1°

% FRFEES 2 %

Measurement
B R Pass / Fail
Output | Operation e Raan:
Entr pen e F [
AC Voltage | Power Mode Frequency Anglz; SRO% OUtPUt COver ¢ | over 100% (C)petr.atlon 'i ljégi Remarks
s o e b ecovering urren ontinuous? ms -
ALULTRIE EEQ @Jﬁ R ek | dme | o) | ) | BIEIE T4 | *<150% of rated g
= BN | BE | s | O 3<500ms
] fiE foe 2
IRE ]
94.94Vrms 24.019A .
(A,B) > 0 - (100.08%) 0 Yes Pass Fig 6.3.7
52.52Vrms Discharge 23.667 A
4.8kW 60 Hz - ) i
(A,B) > s 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 0 to 41°

AR R4 1°

% 7%FEES 2%

Measurement
B R Pass / Fail
Output | Operation Time Spent
B pen L Sl
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% (C)petr_at'on 'i ljlﬁggi Remarks
st S e T ecovering urren ontinuous? ms .
RIRIE | B0 BT R e | e | ave) | T | i e | asomof raed | 7
== ~ = N == o > —Ih
= RGN | B | s | O 3<500ms
X HE 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 - :
(A,B) > JikE = (102.25%) 0 Yes Pass
101Vrms 23.283 A
(A,B)L-N 90 - (97.01%) 0 Yes Pass

Voltage Drop To 52% (Nominal voltage = 106%Vn = 107.06Vrms)

% FREIES 2%
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Phase jump O to 41°

AR R4 1°

Measurement
Output | Operation %ﬁ%ﬁffg% Spent Pass / Fail
Entr Ime Spen L [ i
AC Voltage | Power Mode Frequency Anglz; SRO% OUtPUt COver ¢ | over 100% (C)petr.atlon 'i 1<41:I(J)/(])i Remarks
S e = ik 38 ecovering urren ontinuous? ms -
AL EEAE ig %b'ﬂz}s H{&éﬁ ﬁ*ﬁ time (A(%)) 1 (Om(s)) o/ %E{&‘Ff(ﬁ 2<150% of Irated {}Ei%
= WA IR | B D2 | oy 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) > E = (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) J& £ A sk

. Frequency Frequency Freq.

Voﬁgge ?’(I;TAE):: Op:\iroao'lc;on Frequency Change | Deviation(Hz) | Chang Inverter Pass / Remarks
e e | TR | ZSENJEE K | Duration | Continue? | Fail

AZ YT B Hjjj %ﬁﬁz%‘_ H/ﬁ;ﬁ %ﬁ (H ) ,jkiba# ﬁiifﬂ\i&%ﬁ EHJFL. {fFiﬁ":%

}:_f:‘: %j] ]\ Z &ﬁﬂ v JE LR rE

Phase A:
101Vrms Step Figure
Phase B: | 4.8 kW Discharge 60 Hz et +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)

ain>

|

wht3 o000 Type
T Fe———r—
O U B Verticall
it
Trace
GATEDRIVE3
d | [CHE]
@ _ Cursorl
[4.63100div]
HIBALY 35,4500 @ __ Cursor2
4.64100dw]
T
\ ¥
/2y v
e 750,008 i \
FANNANANANNANANANANANANANANANANANANANINANINANNANNSNANAN |
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
2020/02/05 11:01:53.92657323 Single  2.50V 2020/02/05 11:06:26

Figure: 6.4.7 Frequency Step Change (60.0Hz > 61Hz)

Hz

Figure: 6.4.8 Frequency Step Change (60.0Hz > 61Hz)
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Ramp Change: 7 v 7 IRZEA4L
Frequency Freq. .
AC Output Frequency Continuous
Change L. Chang X Pass /
Voltage | Power Frequency | b ne Deviation . operation . Remarks
e - | Mode e | AR | o e | Duration : Fail "
e | HE JE I EK ) ZE ) A gy | duringFred. | {5
J+ g =< deviation?
]
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 = /7gﬂ( -
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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= Ifun’lnﬁ CHIE 100kS/s
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wnes 250 004 2
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Bttty ol o o e b e o OFF
s 250008 i S e D
z Select Display Gr.
-250.004 ’
PINV_RLY_3 !
T ! M234PH
GATEDRIVE S L
T ' Trace Setup
!
|
|
| B
GRTD_ALY 39,9507 X1 ~7.6199%s T
X2 -6.7199%s : Nex 172
ST AT LS 900.000ns ! R
Stopped 1 Edge o5l T &File
2020/02/04 18:54:07.28543736 Single  2.50V 2020/02/04 19:02:32

Figure 6.4.9 Frequency Ramp Change (60.0Hz—>61.8Hz)

GJP0004.CSV
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60.0 ’ e fp———
6 260 460 660 BLllO
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Figure 6.4.10 Frequency Ramp Change (60.0Hz—>61.8Hz)
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VAG_2 Display Group AcgMode : Normal

o212 50.00¥/div @23 )P 1) o1 ————mmy 200k5/5 "~ bo/div
Position : 0.00 duv. 088060 e Oz 100K8/5)
kil |
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-250.00% -
3 250.008 e Type
B
N T — : : [Verticall
Bit1 T
(0] Trace
GATEDRIVE_3 T
Bit1 f [CH5_T]
: @ _ Cursori
3.9320div

@ _ Cursor2

4.2320div

GRID_RLY 39.650¥

£-50000,000ns _-10.150%

(]
<
i
L i T Cursor Jump
L " T
: i
GATE_DRIVE_3 ' i =3
s : i Item Setup
!
|
: !
GRID_RLY 39,450V H X1 -5.389995s 1
%2 ~3.2809955"
Flo750.90ms  -10.150¢ : ax 1.500000s | -1759.990ms.
Stopped 3 Edge CH5.1 T &:File
2020/02/04 19:04:24 85921718 Single  2.50V 2020/02/04 19:05:28

Figure 6.4.11 Frequency Ramp Change (60.0Hz>57Hz)
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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 [ s75& iz Gt 5

Remarks
SWCB state Unit Relay Gate Drive T2:$:;;§;n
close Closed
open Open Open 4.1 Fig:12.1.1
Open Closed Closed
Close Closed Closed
Close Closed Closed 309.975 Fig: 12.1.2
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T gy e ey e
_ : 0gic oonl:l. [ mninfdiv
Position : 1.96 div nﬂﬂﬂ Wain30. 0% : (CH15 10kS/s)
1 |
: | ‘i T
! i ( CRSIR )
: |
. A1 200.00 __ Type
-200.00
VaC_2 1. 0000k X
T 100000 - « Vertical
-1,0000K !
WAC_2 560,40 .
T —— A, ———«
-199.60 _:. Trace
PRV }
n CH1_2: AAC_1
t
H & Cursor1
TRIGGER 14,0009 3 —1.694bdiv
3 . j TSN @  Cursor?
) 0000 " -1.6261div
H
-600000.0015 b 0.00ns
E <Fooml> : w2s/div
PN 200.00 :
T . .. |
2 200300k ! ! <
T ; e 7/
) =1, 0000k ; | Cursor Jump
W2 200..40 .
- ! - |
199,61 : : =
Bitl | =
: ! ltem Setup
| |
|
! |
TRIGEER Iy q00v A2 269925 E Y1 :44C_1 -16.667n
1 -0y -398.16992s 5 e it 283733m
A 4.10000s ' v 300 .00n
-ti0199.00ms 174X 243.9024nHz | -300199.90ns
Stopped 2 Edge CH4_2:TRIGGER E &:File

2020/07/30 18:22:15.83185777

Single 0.700Y

2020/07/30 18:23:26

Fig: 12.1.1 Grid Following to Backup Mode:Relay & Gate block signal:Open (4.1scs)
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%gRgo CAN(Logic) Uisplay Broup Zoom1:1.0 ggﬂggde : '1‘0""?(]1
_ : ogic oomk:l. 5 mnin/div
Position - 1.96 div 088000 T EELR (CH15  10kS/s)
il |
Wai '
e ( CURSOR |
waC_1 200 .00
r Type
=200, 00
YAC_2 1.0000k
T Vertical
=1.0000k
WhC_2 200 .40
: 199,60 TraCQ
PIH¥_RLYD
Bit1
CH1_9: AAC_1
5 Cursor1
TRIGGER 14.000% -0.6/66div
3 5 000 ¢  Cursor?
' 4 _4895diy
-600000.00ms
<E.?_nnm1> w2s/div <Innmlb> #hs/div
wiC_1 200.00 I HHC_1 200.00 !
* =200, 00 =200.00
YaC_2 1.0000k YaC_2 1.0000k ! <]
’ =1.0000k =1, 0000k [ GUrSUr Jump
WAC_2 200 .40 AAC_2 200.40 |
: -199 .60 G =199 .60 | =
Bit1 |
! [tem Setup
|
! |
(K IGHER g0 341 199976 TRIGER - pag 0 79 267,
B B ' 31224925 V218G ooy 48.950!
AX i 309.975005 119.22:
-350390.90ms 174X i 3.226067mHz - 330399 .90ms -57399.90ms | ~7399.90ns
Stopped 2 CH4_2:TRIGGER L :File

2020707730 18:22:15.8318b777

0.700v
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Fig: 12.1.2 Backup to Grid following mode: Relay & Gate block signal:Closed(309.975 secs)
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12.2 Automatic switching to backup mode H 37.3& i H B Y4455k

Remarks
EUT t
Load powzi
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 S.ARFIE Sk atEk
Test 1: Disconnection of Communication line before backup

Before Load Remarks
Backup setting EEZw:it
opia;elon (§U¥f (%of BUT | /. | | 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
operation | 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) ()
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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| a
- I .
-199.50 1'
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: I
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: i
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) s 1
- I
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In L0y CUR 10044 359995 ¥1:44C_1 68.850 | Delay :VAC_1 7.36ms
- e et | .
—poobd¥ooms  —100 B 48936mHz ; ! 0.00ns

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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ARC_1 200 .40 ‘: :
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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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