Tesla AC Powerwall ( 4.8 kVA)
R fh i & B EEEERRE R (50HZ)
Verl.2

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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e JETGR0003-5-9.0 (2020.01)% 757
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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 7V E
Product 44 S/N Remarks {5
AC Powerwall 2.0 T1710013744,
T17B0000035,

T7G120184001J07




3. Measurement Device / Equipment List

il

sr. No. Description Manufacturer Model Serial Cal Date Cal Due
FHRIzR4 A 4 YT | BIER BRIEHRA
1 Temperature measurement Amprobe THWD-10 TEV22926 9/11/2018 9/11/2020
2 Power Analyzer Yokogawa WT3000E 91Vv119363 | 1/30/2019 1/30/2020
3 Current Probe Yokogawa 701930 180828210 | 3/14/2019 3/14/2020
4 Current Probe Yokogawa 701930 180899741 | 3/14/2019 3/14/2020
5 Current Probe Yokogawa 701930 180828557 | 3/14/2019 3/14/2020
6 Temperature and Humidity Vaisala HM24Probe | L0830459 | 12/4/2019 | 12/4/2020
measurement
7 Scope Yokogawa DL850EV 91U616294 | 7/11/2019 7/11/2020
8 Differential Probe Yokogawa 700924 1803231 7/11/2019 7/11/2020
9 Differential Probe Yokogawa 700924 1803221 7/11/2019 7/11/2020
10 Differential Probe Yokogawa 700924 1803234 7/11/2019 7/11/2020
11 Temperature and Humidity Vaisala HM24Probe | L0830459 | 12/4/2019 | 12/4/2020
measurement
12 Power Analyzer Yokogawa WT3000E 91UA13165 | 12/2/2019 12/2/2020




4. Test Results

Ifl?x‘r::itc::r Test Description Con;r;ltztion Pass/Fail
313 Ili:ift\c*gézzitts%mponent Detection Test 10/3/2019 Pass
391 itZ[E%};Cﬁr;;;%v%\ﬁggg a(nHiFlEJE?)dervoltage Test (Time) 7/18/2019 Pass
3.2.3 Refjsjeng’ﬁg%evenﬂon 1/31/2020 Pass
397 L;%;%r;ﬁdﬁ;gg;;%;tion Prevention Test 1 12/02/2020 Pass
398 %\%;Zla%x%g with multiple inverters 12/02/2020 Pass

3291 Es@;?;ragrev:%n%;’;)v]\/keﬂrﬂ(-l)éln?%rﬁa 1Certa|n Period After Recovery (without Excursion) 7/18/2019 Pass

3299 Es@;?;r;rev;n%n%:;)v]\/keﬂrﬂ?éln?éﬁa;ertam Period After Recovery (with Excursion) 7/18/2019 Pass

3210 I;;g?;?gfgjl;;é%nrf%%;ced) Overvoltage Test 10/3/2019 Pass
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3.2.12 Reactive Power oscillation suppression confirmation Test 12/02/2020 Pass




2N E N F RN D ER

Power Factor Operation Test

4.3 = 10/3/2019 Pass
B DR /3/

Output Harmonic Current Test

4.4 — = . 10/3/2019 Pass
NS ERERRR /3/
Leakage Current Test

. . = 12/27/201 P

Y| mmEnan /27/2019 ass
Voltage Increase Suppression Function Test

4.6 o on 9/26/2019 Pass
& A H e R /26/
Soft Start Function Test

4.8 L S 7/18/2019 Pass
UT R RS — SRR /18/
Rapid Input Power Change and Rapid Load Change Test

5.1 = N = 02/13/2020 Pass
ANBHEERBRUBHSERER /13/
Instantaneous Voltage Drop Test

6.3 = = = 01/06/2020 Pass
BREEETRER (FRT R /08/
Frequency Fluctuation Test (FRT)

6.4 e s = = 7/22/2019 Pass
FEMEHRES (FRT B 122/

12.1 Switching to Backup operation mode 12/02/2020 Pass

12.2 Automatic switching to backup mode 12/02/2020 Pass

12.4 Independent disconnection signal disruption test 12/02/2020 Pass




3.1.3 DC Injection Test

[EL{

NEENYAN
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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  #ABRAE S
Phase AB
Actual Set point (A) (1% Irated) 0.24 Pass / Falil
B B |7
Output Power (kW) (100%) 4800
RN a
Measured Value (A) 0.228 Pass
EARIALR[ER
Remarks
fii*5
Actual Set point (s) (jump from 0% to 110% of DC set point) 0.5s
[ERDANERD
Time to Trip (s) Gate block stop 0.0152 Pass
MRHIREFR  (GB IRFBR)
Time to open the relay (s) 0.01525 Pass

Remarks

ke




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

Relay: Relay Signal
Gate drive: Gate Signal
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Figure 3.1.3 DC Injection (Time to open Gate Block= 15.2 ms)
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Figure 3.1.3 DC Injection (Time to Open Relay Signal=15.25 ms)




3.2.1 Over Voltage And Under Voltage Test

AZ it 7R M O i BB AR

Over Voltage Test Parameters: 188 L% EfE
Threshold Detection Time Re-connection Time
TR B IRF AR P B BEL 1 IRF
OVR 121.2Vrms 1s 10s
OVR detection threshold test:
AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail |7 | Remarks
AR it FE Power | A Mode Phase | (Vrms) (121.2+2.424Vrms) | 5
/18 BEE— | HABR | WEHER
/) K A
A: 115.14Vrms (95%)1
B: 101Vrms A 122.3 Pass
A: 101Vrms Charge
4. 122.138 P
B: 115.14Vrms (95%)1 | oKW | S0 Hz & B ass
. (o)
A:115.14Vrms (95%)1 AB 121.08 Pass
B: 115.14Vrms (95%)1 121.048
A:115.14Vrms (95%)1
120.711 P
B: 101Vrms A 0 as8
A: 101Vrms Discharge
. 122.639 P
B: 115.14Vrms (95%)7 | *SKW | S0Hz W B ass
. o)
A: 115.14Vrms (95%)1 AB 122.198 Pass
B: 115.14Vrms (95%)?1 122.167




OVR Time Trips

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

Measurement
_ Relay Recon .
Output (0] t il
utpu peration |+ | Gate open " Pass / Fail H|E Remar
AC Voltage Power | Frequency | Mode Phase | Block | time (s’ 1 GB success ks
7l_<‘\t,§|:_‘—,:t lljjjjél':‘—' =] Yz %}jrﬂff{-b—- . S . 21.0510.15 o
A " CERERE . SKERFE | () (s)2 FALF |, o 10s 3
GB FRERR | Ry f#41 | BH 1L IE
e[ Ei]
AB: 101Vrms Charge Figure
2127.26Vrms -4.8kW B AB 1.044 1.066 11.271 | Pass 3.2.1.1-
(105%) o = 3213
AB: 101Vrms Discharge
2127.26Vrms 4.8kW W g AB 1.031 1.061 11.290 | Pass
(105%) =




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 3.2.1.1 OVR Gate Block time = 1.044 sec (AB: 101Vrms =127.26Vrms)
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Figure 3.2.1.2 OVR Relay Open Time = 1.066 sec (AB: 101Vrms =127.26Vrms)
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Figure 3.2.1.3 Reconnection time = 11.271 sec (AB: 127.26Vrms = 101Vrms)



Under Voltage Test Parameters

AN EEBEE

Threshold Detection Time Re-connection Time
g HH R 1 HH IRFRR PRI A B L RF ]
UVR 80.8Vrms 1s 10s
UVR Default detection threshold test ~ UVR # H L ~L AR
AC Voltage Output | Frequency | Operation | Tested | Measurement | Pass/ Fail Remarks
At e Power JE R 5 Mode Phase | (Vrms) (80.8+1.616Vrms) | fii =
717 e — | B | REBRSR HIE
7] N
A: 84.84Vrms (105%)|
. P
B: 101Vrms A 80.3> ass
A: 101Vrms
-4. 79.293 P
B: 84.84Vrms (105%)| 4.8kW | 50 Hz Charge B ass
. 0,
A: 84.84Vrms (105%)| AB 80.15 Pass
B: 84.84Vrms (105%)| 80.122
A: 84.84Vrms (105%)|
B: 101Vrms A 79.23 Pass
A: 101Vrms .
. 79.53 P
B: 84.84Vrms (105%)| 4.8kW 50 Hz Discharge | B ass
A: 84.84Vrms (105%)| 80.12
P
B: 84.84Vrms (105%) AB 80.3 ass




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

Measurement
Output Operation | Tested | Gate | Relay R-econ iﬁsi/ . Remark
AC Voltage Power | Frequency | Mode Phase | Block | open tlrr;e X Gﬁ s
RSB WD | EEEE | BIEE— | R B | ()¢ | time(sp |8 | GBsuccess
iR R FH 1 F | 3more than 10s
| ]

o _ Figure
AB:101Vrms>76.76 | -4.8 Charge |AB  |1.015 |1.041 |11.327 | Pass 3214
X;mls(gi\slé)\l/9193 0 = >0 Hz H8

: rms . .

4 Vrms(95%) 4.8 kW Discharge | AB 1.046 | 1.066 11.240 | 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 = 1.015 sec (AB: 101Vrms 76.76Vrms)
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Figure 3.2.1.5 UVR Relay Open time = 1.041 sec (AB: 101Vrms =76.76Vrms)
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Figure 3.2.1.6 Reconnection time = 11.327 sec (AB: 76.76Vrms =101Vrms)



3.2.2 Frequency Functional Test J& £ A OV T ikER

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

Threshold Detection Time Reconnect time
o B FiR Y IRERR Pl A1) B L PR R
OFR 51.5 Hz 1s 10s
OFR Detection Threshold Test:
Output . .
AC Voltage Power Frequency :\)Ar:)zr:non lf\iieed Measurement iﬁsi"ﬁi/ Fail Remarks
7'—\‘\‘:!:5@:': == = o 3 o “\I rL’,«‘ 2
AL e, %jj | A BEE— | | 3tE TR E i 2R (51.50.1 Hz) e
Phase A: 101Vrms - 4.8kW Charge AB 51.541 Pass
Phase B: 101Vrms S1Hz1
4.8kW Discharge AB 51.516 Pass




OFR trip time:

Measurement

AC Output Operation Tested Gate Relay Recon iﬁi/ 7l
Voltage Power Frequency | Mode PE;; Block | open time | time (s)? . GﬂBi Remarks
22 | M) | AR | BhEE— | e | O P 7 5| lojfgcl"js 5%
JE Vi K e GB ¥ | Ry AEBUIE | JHL IE W |, S0 2
R i3 ]
Phase A: 50.0Hz Figure
101Vrms | - 4.8kW 54,075 Charge AB 1.026 | 1.053 11.775 | Pass 3.2.2.1-
Phase B: o 3223
105%)
101Vrms ]
4.8kW Discharge | AB 1.020 | 1.050 11.740 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 (50.0Hz = 54.075Hz)
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Figure 3.2.2.2 OFR Relay open time = 1.053 sec (50.0Hz = 54.075Hz)



i it ;

GATE DRIVE ‘ ™ ‘ : : ORI
Bit1 I: I
Em!wm H | 0.000ms.
‘ w11 100 044 <Zoon1> . @200ms/div 100 B0 <Zoon2> : «200ms/div
R B e
- 100,004 ‘ -100 004 \
o2 )0 S 1.2 250 00
& ”“I“]‘ Al A '
eH2_1 60004 enz_1 500:008 i
MWWMMWWMWW s R
L -100 -100.004 |
;ulz-z l 250" : 1 250 010
| o MWUM{M R ————
250 250 {0V | _
RELAY RELAY .
| BiT 1 Bit1
| X1 -20.9589995 | RHS—<CH1 1 18.7750A
GRTE DRIVE X2 -9.183099s | Gaie sRIRNS  CH1_2  101. 089V
Bit1 AT 11.775900s ls Bin J|
225199005 1/4X 84.91920nHz | _50519.999ms -10399.099ns | -8399,099ns.

Figure 3.2.2.3 Reconnection time = 11.775 sec (54.075Hz = 50Hz)



Under Frequency Test  J&] R EUE T 5HR 55 5

Parameter ®X/CH :
Threshold Detection Time Reconnect time
UFR 48.5 Hz 1s 10s
UFR Detection Threshold Test  fi i L~ /LRERR
Operation .
AC Voltage S;;F::t Frequency | Mode ;Eieed Measurement iﬁs%/ il Remarks
R =k T— | L, ) E i
Phase A: 101Vrms - 4.8kW Charge AB 48.508 Pass
Phase B: 101Vrms 49Kz |
4.8kW Discharge | AB 48.508 Pass




UFR trip time % (HRFFRERE S OVFR ¢ AN IRF R -

Measurement
) Recon | Pass/ Fail

0 t Rel . o

AC Output peration Tested Gate elay time HE
Frequency | Mode open 3 1 Remarks
Voltage | Power T 5 ) /e — Phase Block time (s)? (s) GB success i
B | HNOEH | e HERFH | (s)! Ry fizg) | FHEFY | 21.0520.1s
GB R | N M FH 1 Ff | 3 more than 10s
HRf R
[

Phase A: Figure
101Vrms -4.8kW | 50.0Hz &> | Charge AB 1.011 1.032 11.784 | Pass 3.2.2.4-
Phase B: 46.075Hz| 3.2.26
101Vims | 4 gw Discharge | AB 1.017 | 1.047 | 11.770 | 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 3.2.2.4 UFR Gate Block time = 1.011 sec (50.0Hz = 46.075Hz)
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3.2.2 Frequency Functional Test J& £ A OV T ikER

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

Threshold Detection Time Reconnect time
o H F HH R R PRI 51 BELLE IRF
OFR 61.8 Hz 1s 10s
OFR Detection Threshold Test:
Output . .
AC Voltage Power Frequency :\)Ar:)zr:non lf\iieed Measurement iﬁsi"ﬁi/ Fail Remarks
7'—\‘\‘:!:5@:': == = o 3 o “\I rL’,«‘ 2
AL e, %jj | A BEE— | | 3tE TR E i 2R (51.50.1 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 iﬁ%/ 7l
Voltage Power Frequency | Mode Phase Block | open time | time (s)? | GB success Remarks
2y | B | AR | #ifEe— =LA (s)! (s)? i 31z 51 SRy e
£ 7 K i GB ¥ | Ry AEBUIE | JHL IE W |, S0 2
53 i3 ]

Phase A: Figure
101Vrms | - 4.8kW 60>61.8 | Charge AB 1.026 | 1.04 11.47 Pass 3.2.26-
Phase B: Uy 3.2.2.8
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 3.2.2.7 OFR Gate Block time = 1.026 sec (60.0Hz = 61.8Hz)



Figure 3.2.2.8 OFR Relay open time = 1.04 sec (60.0Hz = 61.8Hz)
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Under Frequency Test  J&] R EUE T 5HR 55 5

Parameter ®X/CH :
Threshold Detection Time Reconnect time
UFR 58.2 Hz 1s 10s
UFR Detection Threshold Test  fi i L~ /LRERR -
Operation .
AC Voltage S;;F::t Frequency | Mode ;Eieed Measurement iﬁs%/ il Remarks
R =k T— | L, ) E i
Phase A: 101Vrms - 4.8kW Charge AB 58.17 Pass
58.2Hz |
Phase B: 101Vrms
4.8kW Discharge | AB 58.19 Pass




UFR trip time 5 (HRFFRERE S OVFR 5 AN IRF RS -

Measurement
) Recon | Pass/ Fail

o] t Rel . s

AC Output peration Tested Gate elay time HE
Frequency | Mode open 3 1 Remarks
Voltage | Power T 5 ) /e — Phase Block time (s)? (s) GB success i
B | HNOEH | e HERFH | (s)! Ry fizg) | FHEFY | 21.0520.1s
GB R | N M FH 1 Ff | 3 more than 10s
HRf R
[

Phase A: Figure
101Vrms -4.8kW | 60.0Hz &> | Charge AB 1.02 1.03 11.51 | Pass 3.2.2.9-
Phase B: 58.2 Hz| 32211
101Vims | 4 gw Discharge | AB 1 1.0 | 11.471 | 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 3.2.2.9 UFR Relay open time = 1.02 sec (60.0Hz - 58.2Hz)
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Figure 3.2.2.10 UFR Relay open time = 1.034 sec (60.0Hz = 58.2 Hz)
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Figure 3.2.2.11 Reconnection time = 11.544 sec (58.28Hz = 60Hz)



3.2.3 Reverse Power Prevention B 5 (5 ER

EUT
Load
set .
ower setting
p (% of EUT Time (s)
(%of EUT Power EUT s
EUT Voltage EUT Power Current (% | & HUE
EUT (% of EUT | Current Remarks
name (V) (W) of EUT (<0.5s)
name nameplate) (A) :
plate nameplate)
plate
power
power rating)
rating)
50 50—75 102.500 3609.100 0.752 17.658 0.736 0.40 Fig: 3.2.3.1
50 75—50 102.045 2403.800 0.501 11.837 0.493 0.30
50 50—25 101.890 1187.800 0.247 5.930 0.247 0.40 Fig: 3.2.3.2
50 25—50 102.014 2423.700 0.505 11.945 0.498 0.30
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3.2.7 Anti-Islanding Detection Test 1

FAJ S A HHRAUBR

Parameter ®XEfE: fXPLEM. ZH)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
A&t HiEE—F g e — K T HH IR R PRI A B L RF ]
Resistive load Discharge Passive <0.5s 10s
SN ) R <&
Output Power: 4.8 kW
Pa%;%?grs ‘ Measurement Result I & 5 P?:;/
Operation - 12
' Freq‘ue‘ljcy Mode . Relay Rechnectlon ’ Remarks
Active Power Reactive Power JER A BIEE— 1 | Block (s): Open (s)? Time (s)? <0.5s =
HRNET) 2 2 ) oh s | Ry ARSI | FRESIREIERY | °>10s
: B [ HIE
10 % 480W 0% 0 0.16 0.17 11.42 Pass
5% 240W 0% 0 0.165 0.165 11.399 Pass
0% | ow 0% 0 50 Hz D'S;;%ge 0.157 | 0.157 11.393 pass | EUe 32T
-5% -240W 0% 0 0.163 0.16 114 Pass
-10% -480W 0% 0 0.167 0.169 11.396 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. (0.157 sec)
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Figure 3.2.7.3 Al Reconnect time.- Passive Islanding- R 0% Resistive load condition (11.397 sec)



Parameter XEfE: AP . 2E)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HiEE—F BMOER R HE— R T HH IR R PRI 1) BELLE IRF
Unbalanced load Discharge Passive <0.5s 10s
A -l B R < &)
Output Power: 4.8 kW
Parameters g
S Operation | Measurement Result A& HEH P?S‘SI/
Frequency Mode S Relay Reconnection iiﬁlfﬁlz“ Remarks
Active Power Reactive Power JER £ BIEE— BIocak ((35)1 Open (s)? Time (s)* 12 <055 =
HNES B ¢ ophp | RV | ERESURLIERE | 5o
REFR Eil
10 % 10% 480 Var 0.22 0.229 11.55 Pass
10 % 5% 240 Var 0.17 0.172 11.53 Pass
10 % 480 W 0% 0 0.238 0.23 11.462 Pass
10 % -5% -240 Var 0.189 0.19 114 Pass
10 % -10% | -480 Var 0.183 0.18 11.48 Pass
5% 10% 480 Var 0.229 0.22 11.488 Pass
5% 5% 240 Var 0.198 0.19 11.41 Pass
5% 240 W 0% 0 Discharge 0.171 0.17 11.54 Pass
50 Hz -
5% -5% | -240 Var L GER 0.146 0.14 11.427 Pass
5% -10% | -480 Var 0.225 0.22 11.495 Pass
0% 10% 480 Var 0.247 0.24 11.41 Pass
0% 5% 240 Var 0.239 0.23 11.47 Pass
0% 0 0% 0 0.171 0.171 11.54 Pass Figure 3.2.7.4 &
3.2.7.5
0% -5% -240 Var 0.239 0.23 11.53 Pass
0% -10% | -480 Var 0.227 0.22 11.44 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

0.184 0.18 11.531 Pass
0.138 0.13 11.501 Pass
0.223 0.22 11.52 Pass
0.206 0.206 11.465 Pass
0.138 0.13 11.495 Pass
0.148 0.14 11.471 Pass
0.226 0.22 11.434 Pass
0.22 0.22 11.53 Pass
0.179 0.17 11.543 Pass
0.217 0.217 11.533 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
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Figure: 3.2.7.5 Relay Open time- Passive Islanding- RLC 0% Unbalanced load condition



Parameter ®XEME : AT E M7 2H)
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
Balanced load Discharge Passive <0.5s 10s
WATEm (BESEEA | R )
i)
Output Power: 4.8 kW
Parameters g
By Operation Measurement Result  JHI & i 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power At | BEE— BIGaktt(a v Open (s)? Time (s)? 12<0.5s =
GELv2 ) R | pwem | Ry ARSURE | BRESULLIERS | >10s
g ]
10 % 10% 480 Var 0.158 0.158 11.503 Pass
10 % 5% 240 Var 0.141 0.14 11.533 Pass
10% | 480W 0% 0 0.151 0.151 11.476 Pass
10 % -5% -240 Var 0.153 0.153 11.392 Pass
10 % -10% | -480 Var 0.124 0.124 11.432 Pass
5% 10% 480 Var 0.146 0.146 11.487 Pass
5% 5% 240 Var Di 0.162 0.162 11.42 Pass
ischarge
5% 240 W 0% 0 50 Hz E 0.1548 0.1548 11.474 Pass
5% -5% -240 Var 0.1247 0.1247 11.473 Pass
5% -10% | -480 Var 0.136 0.136 11.47 Pass
0% 10% 480 Var 0.152 0.152 11.477 Pass
0% 5% 240 Var 0.163 0.16 11.472 Pass
0% 0 0% 0 0.1606 0.1606 11.393 Pass Figure 3.2.7.6-
3.2.7.7;
0% -5% -240 Var 0.0368 0.0368 11.495 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

0.132 0.132 11.498 Pass
0.1536 0.1536 11.402 Pass
0.162 0.162 11.42 Pass
0.1499 0.1499 11.394 Pass
0.137 0.13 11.52 Pass
0.129 0.12 11.409 Pass
0.141 0.14 11.49 Pass
0.1934 0.1934 11.395 Pass
0.1568 0.1568 11.508 Pass
0.1325 0.1325 11.517 Pass
0.1459 0.1459 11.391 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
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Figure: 3.2.7.7 Relay Open time- Passive Islanding- RLC 0% Unbalanced load condition



Parameter X EfE: HLPLALT. BEH)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GlENGs HIEE—F BMOER R HE— R FRHE—F PRI A1 B L R ]
Resistive load Discharge Active <0.2s 10s
LA ST R [E
Output Power: 4.8 kW
Parameters S
e o Operation Measurement Result  JHI & fii 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power JE1 R A4 Bhipe— | Gate BlIOCK Open (s)? Time (s)® 12<1s ik
HES 4025 I OF | Ry fgsirs | FREsIpLLE | 3>10s
GB FF [
i I
10 % 480 W 0% 0 0.144 0.155 11.412 Pass
5% 240 W 0% 0 0.166 0.16 11.39 Pass
Figure
0% 0 0% 0 50 Hz Discharge 0.137 0.157 114 Pass 3.2.7.8-
3.2.7.10
-5% -240 W 0% 0 0.162 0.162 11.465 Pass
-10% -480 W 0% 0 0.163 0.16 11.464 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: 3.2.7.8 Al Gate Block time- Active Islanding- R 0% Resistive load condition (0.145 sec)
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Figure: 3.2.7.9 Al Relay Open time- Active Islanding- R 0% Resistive load condition (0.155 sec)
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Figure 3.2.7.10 Al Reconnect time- Active Islanding- R 0% Resistive load condition (11.412 sec)




Parameter ®XEfE: AP &7, B
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
Unbalanced load Discharge Active <0.2s 10s
AP AT R HE
Output Power: 4.8 kW
Parameters
Byl 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 &
B AT B ik | RS | FREBIBLE | %105
‘ IRFRR IRF[H]
10 % 10% 480 Var 0.143 0.14 11.394 Pass
10 % 5% 240 Var 0.158 0.15 11.498 Pass
10 % 480 W 0% 0 0.1704 0.17 11.43 Pass
10 % -5% -240 Var 0.15 0.155 11.418 Pass
10 % -10% -480 Var 0.133 0.13 11.479 Pass
5% 10% 480 Var 0.139 0.14 11.56 Pass
5% 5% 240 Var 0.17 0.171 11.481 Pass
5% 240 W 0% 0 50 Hz Discharge 0.186 0.18 11.524 Pass
5% -5% -240 Var 0.179 0.179 11.427 Pass
5% -10% -480 Var 0.18 0.179 11.44 Pass
0% 10% 480 Var 0.19 0.194 11.494 Pass
0% 5% 240 Var 0.186 0.186 11.53 Pass
0 Figure
0% 0% 0 0.179 0.179 11.44 Pass 3.2.7.11-
3.2.7.13
0% -5% -240 Var 0.179 0.179 11.468 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

0.173 0.17 11.44 Pass
0.179 0.179 11.469 Pass
0.182 0.182 11.44 Pass
0.179 0.17 11.414 Pass
0.19 0.19 11.44 Pass
0.141 0.142 11.57 Pass
0.19 0.19 11.59 Pass
0.173 0.149 11.54 Pass
0.184 0.183 11.349 Pass
0.19 0.19 11.55 Pass
0.137 0.13 11.426 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 (0.179 sec)
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Figure 3.2.7.12 Relay Open time- Active Islanding- RLC 0% Unbalanced load condition (0.179sec)
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Figure 3.2.7.13 Al Reconnect time - Active Islanding- RLC 0% Unbalanced load condition (11.44 sec)




Parameter #XEME: WAT B 17 BEH)
Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GUESE YIEE— K BMUEER HE— R F HH PR P B BEL 1 IRF
Balanced load Discharge Active <0.2s 10s
WATEm (BESEEA | R HE
i)
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 AR | BfEE— (G518 |31|°Ck Open (s)? Time (s)? 12<1s =
) S | ok | R MBI | FASIILE | %105
‘ IRFRR ]
10% 10% 480 Var 0.158 0.15 11.503 Pass
10 % 5% 240 Var 0.172 0.17 11.534 Pass
10 % 480 W 0% 0 0.124 0.12 11.432 Pass
10% -5% -240 Var 0.1453 0.1453 11.392 Pass
10% -10% -480 Var 0.1349 0.1349 11.403 Pass
5% 10% 480 Var 0.1413 0.1413 11.504 Pass
5% 5% 240 Var 0.1734 0.1734 11.433 Pass
5% 240 W 0% 0 50Hz | Discharge [ 157, 0.1572 11.399 Pass
5% -5% -240 Var 0.1449 0.1449 11.478 Pass
5% -10% -480 Var 0.1411 0.1411 11.533 Pass
0% 10% 480 Var 0.179 0.179 11.399 Pass
0% 5% 240 Var 0.17 0.17 11.504 Pass
0 Figure
0% 0% 0 0.158 0.1586 11.437 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

0.14 0.141 11.428 Pass

0.13 0.1333 12.176 Pass
0.182 0.18 11.422 Pass
0.158 0.158 11.476 Pass
0.118 0.11 11.499 Pass
0.1025 0.1025 11.428 Pass
0.1353 0.1353 11.421 Pass
0.1405 0.1405 11.51 Pass
0.182 0.182 11.499 Pass
0.1465 0.1465 11.553 Pass
0.1165 0.1365 11.422 Pass
0.1183 0.1383 11.422 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 (0.158 sec)




YAC
Ci

1 ) Display Grous ; ]
R o L 0 0 Q[ B @ e

- o | re i I M Semine

AEC.1
i-' || IIL L I l|I | I | H L
'lF ! -E?J e
| fi i i B fi AR
ﬂll |I Il 'I I.,.II '-llllluI I||I |IJIIII II I| II I'JI I|..l|”|||I I| II\I II -I I| |I I| '!PLI \ I‘ll'ylll 'I I' 'I II '!\JH k III' I!-.-II II II II-.frI J |., '-fll 'I I| { lljﬂ-t'ih“%’""”’“—’“ Etrssriaal
g : . :
IR R AAAAARAAARADNAR AR RAR '] hhdafy AL i
.I,E.:ll':.:_::':...'..'..i:|:-'." '.:.'|'-.'.:':...'._'lli:|.'E.'::.'.:...':.'.I::-I':.':::ll:-_:l'l'.j:.: I:'..d'.l. B
¥ Nkl '-Il Ir;Ii VoY |.' (T T S U A I P VI L T E" Il' '||| |.|I Iﬂ Il. :
LY .;.- W | | | T 1 |
i FEEEHEH HH a
1
-5 0007 I
FIEY_ELY i
i
Eill -
s 55050 I
BRI e e JHEFE ERTF T HHE R I
B 1
‘! 1435 !
EATE PEIVE I
X1 -158 Bars |
i 7] 00000 ;
-H s £ 155 Eas ; Pl T
Stopped i Edgix CHAG_1:PIRY_RLY & X File
POROAOAZ 16236210, 3791 1451 Single  Bill PORO/00F03 16236273

Figure 3.2.7.15 Al Relay Open Time- Active Islanding- RLC 0% balanced load condition (0.158 sec)
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Figure 3.2.7.16 Al Reconnect Time- Active Islanding- RLC 0% balanced load condition (11.437 sec)




Parameter 3% EME: PLEM . ZH)+HEH)

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
LA ST G S+ e
Output Power: 4.8 kW
Parameters S
Sn (i Operation |  Measurement Result T E i 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
NS 06255 1) I OF | Ry #sl | pEILSUBLERE | 3>10s
GB FF [
IRF R ]
10 % 480 W 0% 0 0.134 0.164 11.485 Pass
5% 240 W 0% 0 0.168 0.168 11.48 Pass
Figure
0% 0 0% 0 50 Hz Discharge 0.154 0.154 11.475 Pass 3.2.7.17-
3.2.7.19
-5% -240 W 0% 0 0.16 0.16 11.469 Pass
-10% -480 W 0% 0 0.164 0.16 11.41 Pass

Scope Channel Description:

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

Phase A Current
Phase B Current
Phase C Current
Phase A Voltage
Phase B Voltage
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. (0.154 sec)
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Figure 3.2.7.18 Al Relay Open time- Active and Passive Islanding,
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R 0% Resistive load condition. (0.154 sec)
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Figure 3.2.7.19 Al Reconnect time-Active and Passive Islanding, R 0% Resistive load condition. ( 11.475 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
ARt HiEE—F BMOER R HE— R T HH IR R PRI 1) BELLE IRF
Unbalanced load Discharge Passive and Active <0.2s 10s
A V-l B G B+ HEH)
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result  JHI & fi 5 pass / Fail
Frequency | Mode Relay Reconnection I E Remarks
Active Power Reactive Power JEweE | BiEe— (G518 |31|°Ck Open (s)? Time (s)? L2<1s ik
HNES) A7) | ek | RS | ESEFILERE [ 105
‘ IRF R ]
10 % 10% 480 Var 0.152 0.152 11.4949 Pass
10 % 5% 240 Var 0.139 0.13 11.432 Pass
10 % 480 W 0% 0 0.152 0.152 11.4949 Pass
10 % -5% -240 Var 0.14 0.14 11.39 Pass
10 % -10% -480 Var 0.139 0.139 11.51 Pass
5% 10% 480 Var 0.154 0.154 11.41 Pass
5% 5% 240 Var Discharge 0.183 0.183 11.394 Pass
5% 240 W 0% 0 60 Hz W 0.156 0.156 11.74 Pass
5% -5% -240 Var 0.139 0.139 11.489 Pass
5% -10% -480 Var 0.138 0.138 11.549 Pass
0% 10% 480 Var 0.146 0.146 11.504 Pass
0% 5% 240 Var 0.187 0.187 11.53 Pass
0 Figure
0% 0% 0 0.153 0.153 11.463 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

0.139 0.139 11.399 Pass
0.139 0.139 11.51 Pass
0.144 0.144 11.4192 Pass
0.173 0.173 11.424 Pass
0.123 0.153 11.469 Pass
0.095 0.135 11.42 Pass
0.136 0.136 11.484 Pass
0.139 0.139 11.396 Pass
0.171 0.172 11.503 Pass
0.163 0.163 11.434 Pass
0.137 0.13 11.508 Pass
0.097 0.127 11.398 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 3.2.7.20 Al Gate block time —Active and Passive Islanding, RLC 0% Unbalanced load condition. (0.153 sec)
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Figure 3.2.7.21 Al Relay Open time- Active and Passive Islanding, RLC 0% Unbalanced load condition. (0.153 sec)
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Figure 3.2.7.22 Al Reconnect time- Active and Passive Islanding, RLC 0% Unbalanced load condition. (11.463 sec)



Parameter

DAEATAR, )+ EEE)

Load Condition Mode of Operation Method of Island Detection Cur Off Time Reconnect time
GUESE YIEE— K BMUEER HE— R F HH PR P B BEL 1 IRF
Balanced load Discharge Passive and Active <0.2s 10s
AT m (BlEsEEART | HGE =% )+ HEE)
Output Power: 4.8 kW
Parameters N
By Operation Measurement Result 71 & 5 pass / Fail
Frequency Mode Relay Reconnection HE Remarks
Active Power Reactive Power JEweE | BiEe— (G518 |31|°Ck Open (s)? Time (s)? 12<1s ik
HHES ) I ok | ROBESL | ERSILE | 108
‘ IR IREfH
10 % 10% 480 Var 0.16 0.164 11.426 Pass
10 % 5% 240 Var 0.156 0.15 11.432 Pass
10 % 480 W 0% 0 0.152 0.152 11.494 Pass
10% -5% -240 Var 0.1562 0.1562 11.6 Pass
10% -10% -480 Var 0.1413 0.1413 11.411 Pass
5% 10% 480 Var 0.139 0.13 11.421 Pass
5% 5% 240 Var 0.183 0.18 11.429 Pass
5% 240 W 0% 0 50Hz | Discharge 0.1506 0.1606 11.493 Pass
5% -5% -240 Var 0.1301 0.1301 11.41 Pass
5% -10% -480 Var 0.118 0.138 11.405 Pass
0% 10% 480 Var 0.1489 0.1489 11.396 Pass
0% 5% 240 Var 0.1984 0.1984 11.4 Pass
0 Figure
0% 0% 0 0.166 0.1666 15.229 Pass 3.2.7.23-
3.2.7.25




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

0.1421 0.1421 11.399 Pass
0.1353 0.1353 11.386 Pass
0.156 0.156 11.396 Pass

0.19 0.1984 11.498 Pass
0.1592 0.1592 11.496 Pass
0.1399 0.1399 11.42 Pass
0.1085 0.1385 11.396 Pass
0.1489 0.1489 13.391 Pass
0.1672 0.1672 11.493 Pass
0.1266 0.1566 11.398 Pass
0.141 0.14 11.402 Pass
0.0038 0.0038 11.478 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 3.2.7.23 Al Gate Block time- Active and Passive Islanding, RLC 0% balanced load condition. (0.166 sec)
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Figure 3.2.7.24 Al Relay Open time- Active and Passive Islanding, RLC 0% balanced load condition (0.166)
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Figure 3.2.7.25 Al Reconnect time- Active and Passive Islanding, RLC 0% balanced load condition (15.229)



3.2.7 Anti-Islanding with multiple inverters
Output Power: 4.8 kW

Number of Units: & & D 524 2

EEEER - HUERRRR

Parameters _
S Measurement Result i
X EfE Method u ult FABRRS R Pass / Fail
Frequency | HLJHIE | Unit — Relay | Reconnection M E Remarks
Active Power Reactive Power JE g | ik | R Block(s)? Open(s)? Time(s)? 1254 &
HEhE FiLI) = +=—F OB HEIR Ry fi#%51] | FAE SR I 3510s
IRF R IR )
Acti
0% | ow 0% | Ovars ﬁ‘; ve 0.041 | 0.109 10.075 Pass
(=t
Active+ 1
Passive
0% ow 0% OVars el 0.045 0.118 10.954 Pass
REE) +
'ﬁ
50 Hz Ayc‘ibe
0% ow 0% OVars 4 0.042 0.100 10.076 Pass
(=t
Active+ 5
Passive
0% ow 0% OVars PR 0.044 0.109 10.967 Pass
REE) 4
= H)
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Number of Units: 2 & D 3

Parameters Measurement Result  FER TS R
X EE Method Pass / Fail
Frequency | HLJHIE | Unit Gate Block(s)? Reconnection M| E Remarks
Active Power | Reactive Power | J&EIR%k HRfR M | 2EE GB WE[R Relay Open(s)? Time(s)? <55 kS
HRhEH N ET— K Ry fi# 51 IRE [ AP B1RH IR BF 2>10s
B
Active
0% ow 0% OVars 4 0.045 0.111 10.076 Pass
=1
Active+ 1
Passive
0% ow 0% OVars A 0.04 0.114 11.041 Pass
REE) +
% Hf)
Acti
0% ow | 0% OVars ﬁfj Ve 0.047 0.107 10.076 Pass
=1
Active+ 5
50H Passive
0% ow 0% OVars z A 0.041 0.103 10.06 Pass
REE) +
= )
Active
0% ow 0% OVars 4 0.047 0.118 10.077 Pass
=1
Active+ 3
Passive
0% ow 0% OVars el 0.042 0.118 10.097 Pass
REE) +
= )
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3.2.8.1 Islanding detection test with active islanding detection mode: normal

72T 47 % BMEEARE £ — N2 R L RIS 7 R b BH

Parameter FXEfE: 2 units(1 reverse phased)
Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
ARt HiEE—F g e — K T HH IR R PRI 1) BELLE IRF
Unbalanced load Discharge Active <0.2s 10s
AR SFefi 1 G i
Output Power: 8 Kw
Parameters eouenc Operation
q i Mode
Active Power Reactive Power
-10% | -800W 5% 240 | 50Hz Discharge
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2 Inverters (1 reverse phased)

Measurement Result I & 5
;Ztci g(;lzz ;?CT( Relay Recc?nnection Recc?nnection Max. FETE Remarks
A 2 Open (s) Time (s) Time (s) Values
(s) (s) (s)
GB R Ry f# | GB | Ry f#%l | BUMFHIEL | BifHIELER s
FIRERR | FRp PR IRr R B ] e

Fig 3.2.8.1.1;
3.2.8.1.2;

0.167 0.167 | 0.191 0.191 11.82 11.74 0.191 3.2.8.1.3;
3.2.8.14

0.128 0.129 | 0.118 0.118 11.89 11.77 0.129

0.144 0.14 0.162 0.162 11.82 11.737 0.162

0.136 0.134 | 0.152 0.152 11.704 11.61 0.152

0.124 0.136 | 0.136 0.137 11.88 11.89 0.137

0.199 0.19 0.112 0.114 11.75 11.76 0.199 | 0.162933333

0.12 0.153 | 0.123 0.12 11.91 11.82 0.153

0.16 0.162 0.17 0.171 11.74 11.75 0.171

0.192 0.192 | 0.193 0.194 11.59 11.8 0.194

0.128 0.128 | 0.136 0.136 11.9 11.9 0.136

0.122 0.124 | 0.135 0.136 11.878 11.88 0.136

0.13 0.131 | 0.127 0.127 11.94 11.95 0.131

0.185 0.186 | 0.191 0.193 11.84 11.95 0.193

0.183 0.183 | 0.187 0.19 11.88 11.889 0.19

0.162 0.162 | 0.168 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 @0.191sec for unit 2
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2020701717 10:13:15.53798195 Single Bitl
Fig 3.2.8.1.5 Reconnection time for unit 1 @11.82sec
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Fig 3.2.8.1.6 Reconnection time for unit 2 @11.74sec
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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 BMOER R HE— R F HH PR PRI 1) BELLE IRF
Unbalanced load Discharge Active <0.2s 10s
AT e he
Output Power: 12 Kw
Parameters
X E A Frequency Operation Mode
Active Power Reactive Power JE) e £ EE— K
BNET BN
Discharge
-10% -1200W 5% -600 50Hz
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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 Gat? Relay Gate Relay Reconnect | Reconnect | Reconnect Max.
no. i ) 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 0.161 0.1614 0.141 0.1414 0.076 0.176 11.896 11.873 11.904 32.8111: 0.176
3.2.8.1.12;
3.2.8.1.13;
3.2.8.1.14;
3.2.8.1.15
2 0.133 0.134 0.116 0.118 0.138 0.139 11.86 11.75 11.46 0.139
3 0.1328 0.1332 0.1228 0.1232 | 0.1426 0.143 11.68 11.77 11.69 0.143
4 0.1656 0.166 0.1658 0.1664 0.076 0.1806 11.843 11.844 11.857 0.180 0.159
5 0.1856 0.186 0.096 0.1956 0.1006 0.2006 11.788 11.798 11.802 0.200 .
6 0.121 0.124 0.133 0.128 0.135 0.139 11.863 11.84 11.44 0.139
7 0.0852 0.0856 0.0854 0.086 0.1 0.1006 11.851 11.912 11.866 0.100
8 0.146 0.15 0.143 0.146 0.13 0.134 11.84 11.94 11.523 0.15
9 0.1314 0.132 0.107 0.207 0.1464 0.147 11.909 11.879 11.824 0.207
10 0.153 0.159 0.107 0.111 0.132 0.135 11.91 11.97 11.59 0.159
11 0.12 0.122 0.12 0.12 0.127 0.128 11.88 11.78 11.58 0.128
12 0.139 0.1394 0.159 0.1592 0.159 0.1598 11.913 11.834 11.833 0.159
13 0.1514 0.1518 0.1764 0.1768 | 0.0764 | 0.1764 11.829 11.85 11.849 0.176
14 0.1398 0.1402 0.123 0.1236 | 0.1648 0.165 11.736 11.757 11.756 0.165
15 0.1406 0.141 0.1614 0.1618 | 0.1608 | 0.1612 11.9 11.9212 11.921 0.161
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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 3.2.8.1.8 Al relay signal open time @0.161sec for unit 1
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Fig 3.2.8.1.9 Al gate signal open time @0.141sec for unit 2
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3.2.8.1.10 Al relay signal open time @0.141sec for unit 2

Page 101 of 242



gﬁ¥§012 CAN(Uns igned) Display Group Zoon1 2.5k : | gﬁgyode E Ho;gql
< : nsigne 2. S s/div
Position : 0.00 div nnnm ' Wain:200. 0k ' | (CH16 200S/s)
T
P i = P X N
YAC_1 250.00Y ain>
SR el N TOT
B e o Time
= . $34.3004 AAL 4 ]
, S m{ 500008 A—— .
PRvRLYT y A0 | Vertical ]
P INY_RELAY; 21 i Bic=— {
Bit1 f Trace
AT DNE2 : GIEDRIVES
B it l S CH5_1
o | % B |® o tsosum
# 30000 s % T @  Cursor?
” GRTBRLY 25,000V = 1.0100 . | & _
] | [0.16160dv] |
T ¥ > = <
-40000.0ms e 0.0
O i i oon1> «50ms/div
5 | el > <
i i “50.0000 =
PIRY_RLY_1 : | . PlN?JL¥_3 GUFSOI’ JUmp
- T : T PIRY_Rl "'(S:i !
GATE DRIVE_1 : " : — ' GATEDRIVE3 |
g E | | Sir, [tem Setup
JEM_1 1.5100 : ; 4.0000 JEM_3
JEM 2 2.1100 4 : | 1..7402 JFM_0 \ g
; -1 .3900 | 1 ==
Bl ; X1 ~20.7606s A ’
z .L—Xz—wzwm&iﬂw—vw:-
-20919.0ns  -25.000% N ) | 76.0ns -20419.0ns | )
Stopped 2 Edge CH16_6:PINY_RELAY_2 £ X :File

2020/01/22 13:59:48.34406851 Single  Bitl

Fig 3.2.8.1.11 Al gate signal open time @0.076sec for unit 3

Page 102 of 242

2020/01/22 14:02:04



35%012 CAN(U d) Display Group roomt 2.5k : | gﬁggode z ﬂomal
5 s hsigne oom1:2. s s/div
Position : 0.00 div nﬂm 200 % I (CH16 200S/s)
3 -+
VAC_1 |Maill>
o =% I T (O
e i YT Timo
5.0 } ooy S— _
T o Ee—— | SR s i Vertical ]
PINY_RELAK ;24 ?[ P (" 7
Bit1 b Trace
(AT pEIVET S ' ' ' GATEORIE-S .
b o A : sepie L CH5_1
JEW_1 1.5100 il 4.0000 JEM_3 e [ Cursor1 ]
_|3EM2 2.7100 : 17402 JEM 0 -
3 14900 i ; T : 2 -0 E1: SOBOgN
~ GRIDRLY ~25.000% f : - Iz 12 ursor
‘ I -0.13660div
-40000.0ns  -25.000v _ gl “ il 4 _____0.0ms
‘2':!:,,"' i —250.00¥ <Zoom1> : «H0ms/div
P ] A0¥ ! P |
' .00% | . ,
o s . T > <
Si-fon 5 : 50,00 -
PIRY_RLY_1 B . | e P"W_RLY_:" i CUI"SOF Jump
B1it1 ] ! — X J
GATE-DRIVE-— = : GATE_DRIVE_3
Chin : | . Lilt) [tem Setup
JEM_1 1.5100 | | 4.0000 JEM_3
__LIEW 2 2.1100 Y 5 1..7402  JEW_0 s 2
£ ~T.4300 | e
"y —— 248l o ~20.76065 | -
" Loog1a.ons  -25.000¢ CRHe 176.0ms : -20419.0ns | J
Stopped 2 Edge CH16_6:PINY_RELAY_ 2 £ X File
2020/01/22 13:59:48.34406851 Single Biti 2020/01/22 14:03:07

3.2.8.1.12 Al relay signal open time @0.176sec for unit 3
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Fig 3.2.8.1.13 Reconnection time for unit 1 @11.89sec
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Fig 3.2.8.1.14 Reconnection time for unit 2 @11.87sec
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Fig 3.2.8.1.15 Reconnection time for unit 3 @11.90sec
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Parameter &X7E{H:

4 units(2 reverse phased)

Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnect time
Y SGs B{EE— R BMGERR R T — N Fik HH R R Pl A1 BH. (1 FRF
Unbalanced load Discharge Active <0.2s 10s
Rl TE=Yin) JE HE
Output Power: 16 Kw
Parameters
B EfE Frequency Operation Mode
Active Power Reactive Power JE R 2K B{EE—F
BRE T 7R
Discharge
-10% -1600W 5% -800VARS 50Hz
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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;
3.2.8.1.21;

1 0121 | 0123 | 0095 | 0148 | 0158 | 0159 | 0.129 0.130 | 0.159 Y8102
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 0.143 0.144 0.146 0.115 0.105 0.106 0.116 0.118 0.148

3 0.084 0.09 0.092 0.12 0.134 0.135 0.159 0.161 0.161

4 0.101 0.102 0.105 0.107 0.13 0.132 0.102 0.103 0.132

5 0.108 0.108 0.125 0.127 0.1333 0.135 0.086 0.086 0.135 0.158

6 0.104 0.106 0.124 0.125 0.142 0.143 0.081 0.083 0.143

7 0.129 0.131 0.148 0.149 0.145 0.146 0.118 0.119 0.149

8 0.166 0.167 0.142 0.144 0.142 0.143 0.116 0.117 0.167

9 0.156 0.157 0.179 0.18 0.137 0.139 0.148 0.151 0.18

10 0.148 0.148 0.175 0.177 0.135 0.137 0.123 0.124 0.177

11 0.128 0.129 0.162 0.165 0.112 0.114 0.126 0.127 0.165

12 0.165 0.165 0.129 0.13 0.117 0.118 0.168 0.17 0.17

13 0.142 0.144 0.111 0.115 0.164 0.166 0.134 0.138 0.166

14 0.122 0.123 0.091 0.113 0.148 0.15 0.107 0.108 0.15

15 0.162 0.164 0.111 0.112 0.132 0.133 0.156 0.157 0.164
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Unit 1

Unit 2

Unit 3

Unit 4

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

11.831 11.732 11.699 11.889
11.908 11.9132 11.88 11.875
12.02 11.975 11.862 11.938
11.859 11.877 11.88 11.83
11.815 11.835 11.651 11.89
11.86 11.88 11.908 11.843
11.87 11.899 11.8 11.75
11.655 11.683 11.74 11.523
11.88 11.98 11.85 11.86
11.892 11.86 11.83 11.84
11.767 11.696 11.76 11.754
11.86 11.842 11.928 11.874
11.87 11.94 11.9 11.96
11.91 11.88 11.84 11.9

11.88 1.85 11.717 11.86
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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

Single Bit1

signal open time @0.121sec for unit 1
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3.2.8.1.17 Al relay signal open time @0.123sec for unit 1
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3.2.8.1.18 Al Gate signal open time @0.095sec for unit 2
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3.2.8.1.19 Al relay signal open time @0.148sec for unit 2
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3.2.8.1.22 Al Gate signal open time @0.129sec for unit 4
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Fig 3.2.8.1.24 Reconnection time for unit 1 @11.88sec
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Fig 3.2.8.1.25 Reconnection time for unit 2 @11.85sec
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Fig 3.2.8.1.26 Reconnection time for unit 3 @11.74sec
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Fig 3.2.8.1.27 Reconnection time for unit 4 @11.86sec
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Parameter &X7E{H:

4 units(1 reverse phased)

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 A1 B L R ]
Unbalanced load Discharge Active <0.2s 10s
AT e fe
Output Power: 16 Kw
Parameters
B EfE Frequency Operation Mode
Active Power Reactive Power JEI I BIEE—F
R M2 )
10% | -1600W 5% ~800VARS 50Hz Discharge
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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 0.148 0.1483 | 0.1323 0.1325 0.1643 | 0.1645 0.1555 0.156 0.1645 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 0.1712 | 0.1717 | 0.1015 0.1017 0.1035 | 0.1038 0.0787 0.0795 0.1717

3 0.1563 | 0.1568 0.138 0.1385 0.0968 | 0.1068 0.1625 0.163 0.163

4 0.1155 | 0.1158 | 0.1135 0.1195 0.1718 0.172 0.1233 0.1235 0.172 0.1586133

5 0.129 0.131 0.148 0.149 0.145 0.146 0.118 0.119 0.149 '

6 0.1448 | 0.1453 | 0.1178 0.116 0.124 0.1243 0.1395 0.14 0.1453

7 0.1317 0.132 0.1182 0.1191 0.1202 | 0.1205 0.1257 0.126 0.132

8 0.1358 | 0.1363 | 0.1035 0.104 0.1263 | 0.1265 0.1313 0.1315 0.1363

9 0.075 0.0795 | 0.1425 0.1433 0.073 0.079 0.069 0.071 0.1433

10 0.1165 0.117 0.1785 0.1788 0.1203 | 0.1208 0.1068 0.1072 0.1788

11 0.089 0.0985 | 0.1468 0.147 0.1405 | 0.1408 0.0723 0.1703 0.1703

12 0.1065 | 0.1092 | 0.1585 0.159 0.0668 | 0.1645 0.106 0.1065 0.1645

13 0.1445 | 0.1453 | 0.0968 0.0969 0.1123 | 0.1128 0.1263 0.1274 0.1453

14 0.128 0.129 0.162 0.165 0.112 0.114 0.126 0.127 0.165

15 0.0802 | 0.1782 0.128 0.1285 0.0665 | 0.1647 0.1562 0.1567 0.1782
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Unit 1

Unit 2

Unit 3

Unit 4

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

Reconnect Time (s)

11.94 11.926 11.858 11.8517
11.867 11.95 11.901 11.873
11.877 11.859 11.819 11.882
11.844 11.869 11.849 11.888
11.87 11.899 11.8 11.75

11.752 11.821 11.827 11.746
11.88 11.852 11.865 11.872
11.778 11.748 11.771 11.775
11.867 11.933 11.864 11.858
11.734 11.796 11.739 11.727
11.81 11.868 11.863 11.893
11.865 11.818 11.825 11.844
11.634 11.689 11.703 11.614
11.767 11.696 11.76 11.754
11.91 11.859 11.895 11.889
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3.2.8.1.28 Al Gate signal open time @0.148sec for unit 1
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2020/01/23 16:31:27.42407055 Single Biti 2020/01/23 16:33:09

3.2.8.1.29 Al relay signal open time @0.148sec for unit 1
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2020/01/23 16:31:27.42407055

Single Biti

3.2.8.1.30 Al Gate signal open time @0.132sec for unit 2
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£ -1.6300 | , ] Toww : v
i -1, 2 — -1.0100 . | & Cursor?2
d | R ~9_9969div
T —_—
= :|
_:l!ﬂﬁ:]f?u{ms -Z!SOQg!lV U . | 1322.6ms.
-; ----- A ;25 6\1 i i «50ms/div
[AAC_T 50,0004 } i 50.0004 AAC_3 s Z
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2020/01/23 16:31:27.42407055 Single  Bitl

3.2.8.1.31 Al relay signal open time @0.132sec for unit 2
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JEM_3
CH16_8

Display Group

AcgMode : Normal

s CAN(Uns:gned) “ Zoom1:5.0k[ W ] 10kS/s 2s/div
Position = 0.00 d 2880000 amooox : (CH16 500S/s)
— g +
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_fmc 2 50 .5004 ' 25 oh 50.0004& AAC_0 4
s G T
PIRVRLYT : ' T PRy 3 Cursor Jump
! = Fial T | Pz:f,’).i»:;\_l’j:}Ei 1
! 1 . <
CATE-DRIVE 3 L 2 0r) |
SLELSS : : Gﬁ",‘E ."?f"fx;»»q
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Stopped 4 Edge CH16_6:PINV_RELAY_2 £ X :File

2020/01/23 16:31:27.42407055 Single Bitil

3.2.8.1.32 Al Gate signal open time @0.164sec for unit 3
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BHIES  : CAN(U d) Display Group Zoom1:5.0k [ . o iy
Position : 0.00 d nnnm ' WHain :200.0k |I (CHi6 500S/s)
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Stopped 4 Edge CH16_6:PINV_RELAY_2 £ X:File

2020/01/23 16:31:27.42407055

Single Bitil

3.2.8.1.33 Al relay signal open time @0.164sec for unit 3
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CH16.8 : CAN(Unsigned) AT Zoom1:5.0k——T I 10kS/s  2s/div
Jud - 1 H " i
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2020/01/23 16:31:27.42407055 Single Bitl

3.2.8.1.34 Al Gate signal open time @0.155sec for unit 4
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3.2.8.1.35 Al relay signal open time @0.156sec for unit 4
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Fig 3.2.8.1.36 Reconnection time for unit 1 @11.94sec
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Display Group

JEM_3
CH16_8
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Fig 3.2.8.1.37 Reconnection time for unit 2 @11.92sec
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Fig 3.2.8.1.38 Reconnection time for unit 3 @11.85sec
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Fig 3.2.8.1.39 Reconnection time for unit 4 @11.85sec
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Result :

, 5 4 INVERTERS | 4 INVERTERS
Average | |\ e | inverTeR | (2 REVERSE | (LREVERSE
Time> | et | averace | PHASED) PHASED)
AVERAGE AVERAGE
Average | 1 1c5933 | 0.15908 0.158067 0.158613
Values
MAX | 0.162933
MIN | 0.158067
Difference | 0.004867

Page 139 of 242



3.2.8.2 Islanding detection test with active islanding detection mode: standby

AFAER

[ 23418 & FRT s is] .

[(ZHEHERZNIEH] © [HMBRE]

DGEFERT 2.

_ Original Standby
Active | giatus
Islanding
) Operational
Final Status
4 Units
Comments
Unit 1 Unit 2 Unit 3 Unit 4
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;

0.145 0.147 0.181 0.182 0.196 0.197 0.141 0.142 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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JEM_ STMUS 1 Display Group Acqiode : Normal

CH16_2 CAN(Log ¢) 088000 Zoow1:2.5k| | — 5kS/s  3s/div
Position - 1.84 div 0860000 amriseoe ' . (it 2008/5)

— g 4
rAb._.1 <Main> TE v
o ‘E: : . [ CURSOR ]
YT | 230008 : 50,0004 AAC_3 Type
AC_2 50.5008 B 50,0004 ARC_0
: pme———— <
-250 004 ~50.0004
PINV_RLY_1 — TR R Vertical
s : Trace
?2{%%2:35% =| GATE_DRIVE 3
B 1 CH5_1
[JEM_STATUS t i
‘J[NLSTGTUﬁlh J'{F‘ = [ 2.95586div] %%rgi%ziiv
GRID_RLY 39.850Y @ Cursor2

3.00433div

= —30000 Oms 10 150V _____ 0.0rs

A O e

=250.00¢ " .
ARG 250008 , : 50.0004 AAC_3
_F!ﬂg(? by ‘.EE___\.SUI]Q ' 700008 AAC_O
(it - R bl R e -
AL — ; [ T PINVRLY3 Cursor Jump
T - il 1 IRV R 05,
Bit1 : L t \
GATEPRIVEST ‘ : GATE_DRIVE 3
— it ' tr ; 1 Bl ltem Setup
: |
e = e ,
i |
GRID_RLY 39,850V ; X1 -6.1618s !
] X2 -6.0164s |
Tlp304.0ns  -10.150¢ ' e T £ e e, o At 1 27 B ¢
Stopped 1 Edge CHo_1 T X:File
2020/02/04 14:18:44.95418660 Single 2.50¥ 2020/02/04 14:21:48

Fig 3.2.8.2.1 Gate trip time for unit 1 @0.145sec
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JEH_STATUS_1 Display Group AcqMode : Normal
CHi6_2 : CAN(Logic) 23 [ — 5kS/s s/div
Position : 1.84 div n..nﬂm Wain:150.0% | (CH16 200S/s)
T4
VAC 250 .00¢ <Main> .
o2 £5a 0 L e CURSOR )
ARC_1 550:008 } 50.0004 AAC_3 Type
|ad€ 2 50.5004 B L
38 5008 | =20"0008 Vertical
PIRV_RLY_1 : PIRY_RLY_3 L )
P INV_RELAK,; 2, i PIRVRIY 0, | 3
Bitl : Trace
GATE_DRIVE 1 -2 GATE_DRIVE.S
sl 1 : i i1 CH5_1
JEN-STATUE ] e 2 Cursor1
JEM_sTaTubI#] i
: 5 P 35586(21N
GRID_RLY 39,850V H 12 3 O%ng v
| . = 7
| > [ div] 2
£-30000.0ns __ ~10.150¥ i 0.05s

000

0000000000000 0c

#50ms/div

550 .00¢
AAC_1 250..004 50.0004 AAC_3
. “'2 e 5500“ 50.0004 AAC_0
: B 250008 : -50.0004
-49.5004 i !
PIRY_RLY_1 ' i PIRV_RLY_3
FARV=REERYS Y - T IRV BV 0p 1
Bit1 : 5=
GATEPRIVE-1 = ! GATE_DRIVE_3
Sl Tid . 1 T .l'i:l.l'-i
Bitl o Lt BT
: . !
JEw-STaBIH i |
i 1
[GRID_RLY 39,850 . X1 -6.1618s !
X2 -6.0146s |
£-6304.0ms -10.150¥% i =5804.0ms
Stopped 1 Edge
2020702704 14:18:44.95418660 Single

Fig 3.2.8.2.2 Relay trip time for unit 1 @0.145sec
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By e S S = e
i s ogic oomt:2. S s/div
Position : 1.84 div nnﬂm Wain:150.0% : | (CH16 200S/s)
T4
VAG. 250 .00 N ﬁ ¥
wic-z g5p.q9v o b has [ CURSOR ]
ARC_1 550:008 ': 50.0004 AAC_3 Type
|aa€2 50.5004 H L
-250.004 I — | -50.0004 _
PIRV_RLY_1 p— : o RS | Yertical ]
P INY_RELAN; 21 = PIRVRLY 0y | {
Bit1 ; Trace
55 d e
s 11 : cismados 1L CH5_1
JEW_STATU (&  Cursori

JENLST&TUEI%:'

GRID_RLY

<1-30000.0ns

PINY_RLY_1

39.850¥

—10.150¢

-49.5004

_ 0.0ms *
©50ms/div

DO e e e e

COOUATRavood

= i1

Bitl
GATE-PRIVE-1

1

50.0004 AAC_3

e
 PIRV_RLY_3

it

|

Bitl

S STa b

GATE_DR 1%E.3

]

[GRTD_RLY

39.850¥%

£-6304.0ms
Stopped

-10.150%

1

X1
X2

—6.1618s
-5.9806s

2020/02/04 14:18:44.95418660

Edge

Single

'i
;

CH5_1 1
2.50v

-5804 .0ms

Fig 3.2.8.2.3 Gate trip time for unit 2 @0.181sec
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2 .95586div
& Cursor?2
[ 3.01626div

N

N

Cursor Jump
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M :File
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JEM_STI‘\TU?_ Display Group AcqMode : Normal

1

CH16_2 CAN(Logic) () z)3) )P [H) Zoom :2..5k]  — 5kS/S 3s/div

PosiTion : 1.84 div 08800060 : VAT T50.0F : (CH16 2005/2)
437

YAC_1 250 .00Y = :‘] =
vaC_2 250 .99¢ " ! itz GURSOR )
aAC_1 ~550.004 ' 50.0004 #AC_3 Type
_|aac 2 50.5004 B L
250 .004 I — -50.000A _
PIRV_RLY_1 — :' S Y RLY 3 § Vertical
AL EL T S S R R R R R G B S S R S s s s i PINY RLY O >
Bkl : Trace
GATE DR IVE 1 2 GATE_DRIVE 3
TATE E}ﬂ bbb 115 CH5_1
R iF ® [ 9hes6iy
1 :
GRTD_RLY 39,8507 ;: = " %l:]‘rgggg|v
: > <
©-30000.0ms -10.150% - i . T o ;l&_llm_s,"
A/“V“\—’ééﬁlﬁﬁ{\/“\j“\}r AAAANASNAA : : BB
AAC_1 250 004 : : 50,0004 AAC_3 \ J
_IABE 2 IR0 s g : g : 4
. =550..004 ' | ~50.0004
PIRV_RLY_1 R r— : 7 Ry 3 Gursor Jump
m{ﬁg}fl = L ; { PIRY_BRLY 05 ...
e S —— s | [ ‘
Bt ! | 3—+ == ltem Setup
S STany ; e st | \
: I
[GRTD_RLY 39850V : X1 -6.1618s !
I
1 X2 -5.9794s \
< -6304.0ns -10.150¥ ' : i B | - P 7% S
Stopped 1 Edge CH5_1 T & :File
2020/02/04 14:18:44.95418660 Single 2.50¥ 2020/02/04 14:23:17

Fig 3.2.8.2.4 Relay trip time for unit 2 @0.182sec
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2 ogic oom1:2. S s/div
Position : 1.84 div nnﬂm Hain:150.0k I | (CH16 200S/s)
T
T 250007 e b Y
E: 250.007 b ! I ) CURSOR ]
ARG 550004 1 50.0004 8AC_3 Type
AAC_2 50.5004 ' 50.0004 AAC_0
p———— <
-250 004 *: ~50..0004 _
PIRV_RLY_1 ——— S s | Vertical
PINV_RELAK;24 i PIRVRLY 0y 0|
Bit1 ' Trace
GATE DR IVE 1 =2 GATEDRTVE 3
P+ i i CH5_1
JEW_STATUS = (&  Cursorl
JENSTaTUBIE 2l 2 .95586div
L : ! 2 Cursor?
GRID_RLY 39.850Y i -
I 3.02133div
|
£ -30000.0ns i ) i s )ud._llm—s‘
AAAS VAAAN \/r\/ e st s S
ARG : 50.0004 AAC_3 . Z
R e i : “50.0008 -
PIRY RV : | o A Cursor Jump
mlﬁh‘if1 T T 1 >IRY_BLY ,«"’.: +1
Bit1 : i jriiii > {
GATEPRIVET = 3 Lo GATE_DRIVE_3 =
il 37 3 - 1l i immadbar i1
Biti 0 L § : ltem Setup
e sranbit i [F ; { )
. |
[GRID_RLY 39,850V . X1 -6.1618s !
T -5.9654s :
<1-6304.0ms -10.150¢ i A S . b | o, S B -5804.0ns | )
Stopped 1 Edge CH5_1 L X :File
2020702704 14:18:44.95418660 Single 2.50¥ 2020/02/04 14:23:34

Fig 3.2.8.2.5 Gate trip time for unit 3 @0.96sec
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JEH_STATUS_1 Display Group AcqMode : Normal

CH16_2 : CAN(Logic) m Zoom1 2.5k | — 5kS/s 3s/div
Position : 1.84 div IIBBIII ! TS0 0% ' (CH16 200S/s)

& |
VAT 3 <Main> !
M2 o o k- : IS [ CURSOR ]
AAC_T 450008 : 50.0004 AAC_3 Type
ARC_2 50 .5004 ' 50.0004 AGC_0
- BEmT——— <
| 4 5008 T Vertical
PIRY_RLY_1 ' o ALY 3 | ertica |
PINV_RELAY; 24 A T TR <
Bit1 0 Trace
(GATE DR IVE 1 -2 GATE_DRIVE.S
S ! . CH5_1
JEWSTATUS ] b — 2 Cursor1
JEW_STATUBIE] g SRS G| :
3; 4 2 .95586div
' 2 Cursor2
GRID_RLY 39850 I -
n [ 3.02166div
: > <
£-30000.0ns  ~10.150¥ i 0.0ms ©

X 000GRED0000N0NCDORO TR ooosomdemmsmeme

550,00y i ,
ARC_1 250..004 : ; 50.0004 AAC_3 . 2
aag2 50,5008 LU R 500004 ABE 0
o =250..004 ; 2 : ~50.0004 <
PRV ALY : i O PINVRLY3 Cursor Jump
MLﬁKiﬁ T T E >RV _BLY ‘::". 1
Bitl ' | ! T s
EATEPRIVE-1 . ; ! GATE_DRIVE_3
—Hhh E t : ; Lilx ltem Setup
YA 117 E [F ; ; J
; I
[GRID_RLY 39,850 . X1 -6.1618s !
X2 -5.9644s :
T -6304.0ms ~19.150% - L i s - o S Aol 0 5804005 | )
Stopped i Edge CH5_1 T M :-File
2020702704 14:18:44.95418660 Single 2.50v 2020702704 14:23:44

Fig 3.2.8.2.6 Relay trip time for unit 3 @0.197sec
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e VO - L — = e
2 : ogic oom1:2. S s/div
Position - 1.84 div (1)2)3 a)PH) [Main:[15ll.0k : . (cH16 200S/s)
T
250 .00Y <Main> ; "
B et o « [ CURSOR )
AAC_1 ‘%_23:332 : 50.0004 AAC_3 Type
ABC_2 50.5004 " &
250 004 A — ~50..0004 _
PIRV_RLY_1 —— L;—-20.000 PIRY_RLY_3 L
PIMV_RELAY ;21 R e PINY_RLY O, . - g <
Bit1 : Trace
CATE DR 1V 7 5 GATE DRIVE 3 _
gl o | e B CH5_1
[JEW_STATUS. = —IEH=G UGS = Gursor1 ]
IESTaTUBIH A s 2 .95586dv
GRID_RLY 39.850% : \@ 3 %%rggggw I
| > <
£-30000.0ms  -10.150¢ \ i . i o /11&_%37‘
R £ I L AN 5 AV /,\ . ¢Z00 A i s s ms. quv_
AAC_1 : ; ; 50.000A AAC_3 . g
ABC_2 g NS S |
[ o N B i -50.0004 =
PIRY_RLY_1 e ; [ T PINYRLY 3 Cursor Jump
—RECAEFT i 1 { IRY_RLY 0, ..,
i : e f . <
GATEPRIVET . L GATE_DRIVE_3 =
B = iia g il : Y1 1 GATE r.-«"':l.’:l'ri
Bit : 1 L ltem Setup
- ) |
st ; — > )
v I
[GRTD_RLY 39850V . X1 -6.1618s 1
‘i X2 -6.0206s :
< -6304.0ns -10.150% : S s 03 ST L e e —5804 .0nis g )
Stopped 1 Edge CH56_1 T M:-File
2020702704 14:18:44.95418660 Single 2.50v 2020/02/04 14:24:07

Fig 3.2.8.2.7 Gate trip time for unit 4 @0.141sec
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JEM_STATUS_1
CH16_2 :

Position :

Display Group

AcqMode : Normal
5kS/s 3s/div
(CH16 200S/s)

?Ag‘gl-g%\:‘(:) nnnm Z““’“"z-“{ Main:150.0k I I
T

<Main> BT A s 3 v

o162 - le ( CURSOR )
ARG 252000 : 50.0004 AAC_3 Type
AanC_2 50.5004 ' 50.0004 AAC_ 0
e <
250 004 "'l ~50.0004 _
PIRV_RLY_1 S — 0008 S | Yertical
Pm"‘—“£'~“§i?1 .............. : PINY RLY O, .. P T
it1 L race
GATE_DRIVE_1 ot GATE_DRIVE_3
GATE_DR IVE.:%} ; GATE_DR IVE !’illi'fi CH5~1
(JEM_STATUS ; >@ Cursor1 i
JEM STATUBIH .,4 2 .95586div
L : : = Cursor?2
GRID_RLY 39,8507 : | 30039607 |
| > <
©-30000.0ns  -10.150% - , i /ol — i o ;lei_llﬁi“
vtz 00y £V ATATATAYATATAYATATAY A 6 (AN GRS S I B epstl
~250.00% R : A :
AAC_1 250 .004 ' 50.0004 AAC_3 \, <
jhae2 505008 BRI i i 8 50.0004 #kC_0
i e TRSHIR B i 2 on0 <
T o, : . 1 S PmYRLY3 Cursor Jump
TIRV-RECANS ] - T INY_RLY Op .o
Bitl : 5 S } \
GATE_DPRIVE-1 v "": - G“TF-P.'? w g_g.' :
4 : = § 1 B 11 ltem Setup
: : !
JEwSTaTUBIE : Ir = . )
: I
[GRID_RLY 39,850 . X1 -6.1618s !
Vi -6.019%s !
T -6304.0ns -10.150% - Bl b 5y ST (e e e “5804.0ns | )
Stopped 1 Edge CH5_1 T A :File
2020/02/04 14:18:44.95418660 Single 2.50¥ 2020/02/04 14:24:22

Fig 3.2.8.2.8 Relay trip time for unit 4 @0.142sec
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3.2.9.1 Reconnection Time

R D — IR AP AR RABR 1

Parameter:
Reconnection Testing | Time Set Point
PG BHLE BRF ATRAER | AP R RSy ]
Reconnection Time 1 | 300s
Output A Pass / Fail
Mod BERIR 7R g
AC Voltage Power | Frequency @J;F; MEBEUETETE P HIE Remarks
AR AR 18R | AR k Reconnection Time 53005 {iES)
/) A A1 B L R ]
Phase A: 101Vrms 4.8 kW Discharge 302.1s Pass Figure 3.2.9.1
Phase B: 101V >0 Hz
ase b Fms | _4.8 kw Charge 301.8s 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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o2

L8z

“

RELAY

Bl

GATE PRIVE

Bt

-100.604
250 .00V

250,00 )

'
|}
]
|}
:
]

: ]
X1 -318.599985 | || RMS :CHI_1  10.6405A [
X2 -16.499985 | § RNS :CH1_2  99.7935Y ,
A 302.10000s )
174X 3.310162nHz : 0.doms

Figure: 3.2.9.1 — After power is restored, Power exportation is prevented for certain time. Reconnection timer 1 (Reconnection

Time=302.1 sec)
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3.2.9.2 Reconnect
Parameter 3% 7EfH:

ion Time 2 2

Reconnection Testing

PRI 51 BHL LR RF AT AR

Time Set Point

5% O —E RPN FH L 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 P A1 BEL 1R RF
Phase A: 101Vrms . .
Phase B: 101Vrms 4.8 kW 50 Hz Discharge 301.8s 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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1
i L oainy y i
: '
‘ 1
: 1
' 1
‘b e |
.2 256,009 ]
¥
-250.00Y - !
cH2_A 180.004 ; :
" 1
¥ -
: |
\ -100.004 ' :
CH2.2 250 .00V ' 1
-250,00¢ i i
RELAY ! 3
Bit1 1
__:‘ 1
: :
GATE DRIVE ' y
. 1
st X4 —m&% ; RMS :CHI_1  9.60846A |
X2 -16.1 | ) RMS :CH1_2 98.2643Y i
aX 301.80000s ; 1
-500000.0035 ‘/M 3.313453nHz lh

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

SWCB | Unit Gate | Timeto Remarks
state Relay Drive | Transition

close Closed --

open Open 4.198 Fig:3.2.9.2.1
Open Closed -

Close Closed -

Close Closed 366.12 Fig: 3.2.9.2.2
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o2 10.000A/d Display Group Zoon1:40 .0 l ! Bokgae * e
o = . iv oom? 49 . s min/div
Position : 0.00 div nnnm £ ATl Main:l1zl.llM : | (CH1 10kS/s)
T
; 250 i <Main> e
] i e ( CGURSOR )
et Thde g}: i [ Type i
vac_2 356 00¢ — ; ; : :
B I Vertical
~250..00Y ] g )
FAC_2 50.5004 i S
5 . , s ‘—_—““s—'——‘ Trace
GRID_RLY 397850V H F

T -10.150¥ Lr—J v‘ CH5_1

a S

i 2 Cursor1
Rt : : : ~ - . [(-1.652366div]

l 2 Cursor?2

N,

, <Zooml> | Qﬁbm#ldéo‘ Vae=T <'z'{;qni,'2§“ T, #iﬁﬂmgk&i\}"f
A AAC_1 503004 : PR : :
: 0 LRI AR AR 3 .7; kit N I‘ WAV TR pe 7
: VAC_2 250 00% ! : : _ <
: e ARAAAAARAAAAAAAA A
7 WL : e ae ; Cursor Jump
AAC_2 50.5004 | AAC2 50.5004 |
T T OSSN TN Y YT \
: e -49.5008 : ‘ : -49.5004 A % 3
GRID_RLY 39.850V ! IGRID_RLY 39.850V |
T i siggeee i‘ ~10-150¥ = - ltem Setup
: :
i X1 -399.74195s I
U - T e S
i ! ) v AKX -398959.9ths 198986 oons  -50.0004 JTVWVWMNWMM g )
Stopped 1 Edge CH5_1 T X :File
2020702711 18:38:55.48262011 Single 2.50v 2020/02/11 18:43:07

Fig: 3.29.2.1 Grid relay open->backup operation: 4.198secs
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AAC_1

Position : 0. iv

Display Group

AcqMode : Normal
20kS/s inin/div
(CH1 10kS/s)

S 000060 o
i

S v - ( CURSOR ]
AAC_T T 50.0008 = = i 3
- ; : Type
Lot . -50.0004 y— . 0l
VAC_ i 00 i I
= — ! Vertical
MACZ | 50.5008 e 3 > <
I E
B T LT - 4 Trace
[GRTD_RLY 39.850¥% 1
T -10.150¥ L L] I CH5_1
PINV_RLY_O Bl b 2
Biti | | 2] Gursor1
GATE PRIV : [-1.343700div]
g g 5 &  Cursor2
o 4 . (5732bdiv
B i e
! {f k¢ "div;"[i
l’L‘! ‘J(‘U\JUKUJ‘{‘JQJ
firx > <
<]

—50.5008 At_2 LI © 1 " : |
-49 kI I iy i S =49 5004 ! I
T39.850¢ [GRID_RLY 39350V 1 ‘
T w1114 E ~10.150¥% !
T PIRRLY. 0. . . Vﬁ‘? TPIR_RLY 0. . . . . TVRE: 2 : S8
Bit1 ! Bitl |
SATE—BR ;"[;L};{r}‘l' : A TE=—BR+ L u1 |
: RAAAY S RARERARA .- 5 | 221955 R TRt SRS SR R R IR R
Y i,'[ D, QOOA
} M 'I‘ J‘“ J I ‘ M [HMI il L?‘I'll[ | I '|'!|‘ KL 1'1.)]“] f"‘ ! "'l 2 J: ! :"1I i l
Stopped 3 Edge CH5_1 T
2020/02/11 19:04:36.66733207 Single 2.50¥%

Fig: 3.2.9.2.2 Reconnection with distortion:366.12 secs
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3.2.10 Instantaneous ( Unbalanced) Overvoltage Test - [y (A1) 368 &5 1 5t i
Over Voltage Test Parameters: 18R 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 H|iE
A it B Power | &K Mode Phase | (Vrms) (121.2+2.424Vrms)
718 #iEe— | B | AERER
A k i
. 0,
A: 109.08Vrms (90%)1 A 193.4 Pass
B: 101Vrms Charge
-4.8kW | 50 Hz =
A: 101Vrms el B 123.638 Pass
B: 109.08Vrms (90%)1 '
. O,
A: 109.08Vrms (90%)1 ' A 121.377 Pass
B: 101Vrms Discharge
4.8kW | 50 Hz Jay
A:101Vrms i 5 191,639 Pass
B: 109.08Vrms (90%)1 '
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AC Voltage Output | Frequency | Operation | Tested | Measurement Pass / Fail Remarks
A2 it HE Power | JE%%K Mode Phase | (Time) 5%
7% BEE— | B
7 F i
. [0) 1o0°
A: 109.08Vrms (90%)1 A 0.852 Pass Fig:
B: 101Vrms Charge 3.2.10.1
-4.8kW | 50 Hz — -
A: 101Vrms & 5 0.863 Pass Fig:
B: 109.08Vrms (90%)1 ) 3.2.10.3
. 0, io0°
A:109.08Vrms (90%)1 . A 0.841 Pass Fig:
B: 101Vrms Discharge 3.2.10.2
4.8kW | 50 Hz = :
A: 101Vrms JE 5 0.896 Pass Fig:
B: 109.08Vrms (90%)1 ' 3.2.104
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Y oo S — gl
s oglc oon1: 400 S s/div
Position : 0.00 d 1 nuﬂm Wain:10.0M (CH15 100kS/s)
T
VAE_T 50000 ‘ ; et
<Main> [ GURSUR ]
Type
| S i :
vic_2 §50:30¢ B | Vertical )
i g g ezl Trace
(ARC_2 250504 =
;i—*——« [CH1_1: VAC_1]
3 v > <
PINV_RLY R sy &  Cursori
Closed : L 4 .2416div
GT_DRY = @& _ Cursor2
active : t . | 4.4121 le] J
’_\f%g 1 500.00V v I : vy
;4:“:_1 551 s E <Zoom1> : ©200ms/div
:VM!-Z 500.00V ' 1
[aAE_2 250504 '
[PINY_RLY i ! " J
(GT_DRY ; : . /
| ' <]
e . Cursor Jump
NAARARARIAARARAN I RARARIRIRARANIRARARANAAERARARARINSRARARAR AN RAR AR R IR
000 U U v
5 > <
e e RERARARRRRARALEY ltem Setup
| CUTUUVYTYY ‘",‘JU‘;‘J‘JLIJL";U-}%-;
; | e <
o X 3841990 |
Zasbs ' -3. s !
543508 X2 ~2.9894905 :
-4527..490ms 14X 852.500ms | -2527.490ms. | J
Stopped 1 Edge CH15_2:GT_DRY £ X :-File
2020706717 17:16:35.10426372 Single Bitl 2020/06/17 17:17:11

Fig: 3.2.10.1 Phase A Charging mode Overvoltage:123.4V; 0.852secs

Page 159 of 242



eMET T cAN(Logic) Yisplay Grou Zoom1:400 .0k X S60ksss  Borian
s 0gicC oom1:400. s s/div
Position : 0.00 div | ﬂnﬂm S | (CH15 100kS/s)
T
VACT 500,007 3 e i
= , - [ B i:zs‘:‘ e E GURSOR J
AAC_1 251508 : Tope
s _*- a
3 3 :
v 2 580800 = | Vertical |
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Fig: 3.2.10.2 Phase A Discharging mode Overvoltage:121.37V; 0.841secs
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Fig: 3.2.10.3 Phase B Charging mode Overvoltage:123.63; 0.863secs
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Fig: 3.2.10.4 Phase B Discharging mode Overvoltage:121.639; 0.896secs
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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#(&# & FRT xHiuM]Y « [ZHEE RG] © [HAKLE]

Harmonic | Initial Final Status | Remarks
Voltage Status

2.2V Standby | Operational
Fig.3.2.11.1-
3.2.11.29

1.8V Standby Standby

Scope Channel Description:
AAC_1: Unit 1 Phase A Current

VAC_1: Phase A Voltage
VAC_2: Phase B Voltage

PINV_ Relay_1: Relay Signal from Unit 1

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

JEM_1: JEM Signal from Unit 1
GS_TRIG: Harmonics introduction signal
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JEH_STATUS Display Group Acqode : Normal
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Figure: 3.2.11.1- JEM Status change=> Standby to Operational
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Wide—Band Harmonics Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 Or. | U2 [vl hdflx] Element1
Freq 50.000 Hz . u1  300v
I1 30a
uz2 101.562 v
12 23.0267 A
P2 2.3322kW
52 Z2.3329kva
Q2
A2 0.99971
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APAGEY 277 [&Pacef] 13

mdate 583596 Gaur av 2020-04-08 12:43:07

3.2.11.2: Power Analyzer-All harmonics THD>2.2V
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Stopped 16 Edge CH15_2:JEM_Status £ M:File
2020/04/07 20:57:13.28196727 Single Biti 2020/04/07 20:5H7:40

3.2.11.3: Scope-All harmonics THD>2.2V. JEM Status Standby to Active
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Wide-Band Harmonics Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 or- U2 [v]l hdfl=] Element1
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LPAGE= 2/7 EP“GEE 173

wdate 59296 Gaurav 2020-04-08 12:49:02

3.2.11.4: Power Analyzer-All harmonics THD=1.8V
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3.2.11.5: Scope-All harmonics THD-1.8V. JEM Status Standby
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Wide—Band Harmonics Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 or. U2 [v] hdilx] Element1
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SPAGE~ 2-7 EP“GEE 173

idate 920 Gaurav 2020-04-08 13:49:11

3.2.11.6: Power Analyzer-2"* harmonic =2.2V
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YAC_1 Display Group #cqMode - Normal
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3.2.11.7: Scope-2nd harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 or. U2 [v] hdilx] Element1
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3.2.11.8: Power Analyzer-2"* harmonic =1.8V
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3.2.11.9: Scope-2nd harmonics=1.8V. JEM Status Standby
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Wide—Band Harmonics Uover:= = = = PLL Source:

Iover:-= = = =
change items
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3.2.11.10: Power Analyzer-4th harmonic =2.2V
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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 Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 or. [UZ [v] hdf[~] Element1
Freq 50.002 Hz c ut 300v
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3.2.11.12: Power Analyzer-4™ harmonic =1.8V
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3.2.11.13: Scope-4t" harmonics=1.8V. JEM Status Standby
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Wide-Band Harmonics Uover:= = = = PLL Source:

Iover:= = = =
change items
PLL u1 Oor. U2 [¥]l hdilx] Element1
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3.2.11.14: Power Analyzer-6th harmonic =2.2V
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VAC_1 Display Group AcgMode : Normal
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3.2.11.15: Scope-6th harmonics=2.2V. JEM Status Standby to Active
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Wide—Band Harmonics Uover:= = = = PLL Source: u1

Iover:= = = =
change items
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3.2.11.16: Power Analyzer-6th harmonic =1.8V
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Position - 0.00 div IIBIBIII YR ' (CH1 5kS/5)
T
- <Main>
hac_1 251 .004
-249 . 004
Yac_2 S0..000%
¥_H,f////"ﬁ\\\“amw,a’/Hf’nﬂM\\“am_,a’/H"-‘H\\“ah_,a//H,f-ﬁ\\\“mm,,/"/"n‘N\\“xH,,ff’HflmhH\\“k‘wﬂ«/’H’—‘ﬁ“H\“n\,da’//J—mﬂﬁ\\“xH_ﬂf"/f’_ﬂH\\“xmw,/’/’frn‘\\\\m'
=50, 000Y
hAC_2 250 504

;‘h—-4'“”’FF'_‘1‘H"hq__.r—"‘r‘_*ﬂ‘H"*-hh_.ar—"__F_"H‘“H=____——"’r‘_ﬂﬂ‘H‘Huﬂ__,.r—"‘—F_hh‘““n_,_,art"#_'_"“‘“aq__d_,—""‘_—h“‘“~1q__.,,-"'dF_L“‘“H\Lh_‘4_.H""'_""‘H=u~m—_'ar""d__‘“‘hﬁ1h‘

-249,504
PIRY_RLY
Closed
JEM_Status
Active
GS_TRIG 2500.0m¥ [\
T
T et |
-2500., 0¥
Mapions -GS_TRIG sk Avg  IGS_TRIG - oot RMS ~ IGS_TRIG - oo 150, Ons
Stopped 3 Edge CH4_1:GS5_TRIG £ M :File
2020/04/08 13:29:47.55556727 Single 1000 . On¥ 2020/04/08 13:30:12

3.2.11.17: Scope-6th harmonics=1.8V. JEM Status Standby
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Wide-Band Harmonics Uover:= = = = PLL Source:

Ilover:= = = =
change items
PLL ui or.- U2 [v]l hdflx] Element1
Freg 50.000 Hz c ut 300v
I1 304
uz 100. 458 v
12 26.2573 &
P2 -2.6366kW
52
Q2
A2 —0.99991
@2 G 179.243 °
Uthd2 226
Ithd? 794
Pthd2 007
Uthf2 273 M
Ithif? BT ¥
utif2 .T69
Itif? .688

Element?

300w
12 304
Element3

300w
13 304
Elementd

J00v
I4 304

e e e e e Y e e e e R e e e [ e e e e e e T
[ I e e Y e e e I e e e Y e e R e I e e Y e e e Y e Y ]
ScSooooocooooocooocooooo 4D

[N — i — I — i — i — i — iy — i — [ — i — iy — [ — i — i — [ — i — i — | ¥
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rdate 29269 Gaurav 2020-04-08 08:37:58

3.2.11.18: Power Analyzer-3rd harmonic =2.2V
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YAG_1 Display Group AcgMode : Normal

CHI_1  : 10.000¥/div (23 4)P[H) I I 10kS/s  20ms/div
Position = 0.00 div 80880060  ICER ' (CH1 5kS/5)

<Main>

AAC_1 251.004

' T
|
[
[
[
|
[
|
i

-249.004 : :
VAC_2 50..000¥ ! !
i i
5_\uh,f"/"F‘E\\‘\u_,f"/"F‘E\\\‘f_af"/"F‘E\\\\u_,ff’/"F‘E\\\\u_,f"/"—‘E\\“\m_,«"’/’_HH\\“wH_H«""’_ﬁH\\“wH_J~’/’/H_H\\\r\H_,f"’"_ﬁﬁ\\“xh_,f//,/r_hﬁkxq
-50, 000Y i |
AAC_Z 2500 .504 : |
i i "
T :
-249 504 E :
PIRY_RLY. E |
Closed ' :
: i
JEM_Status i :
fctive E
; i
GS_TRIG Z500 .0m¥ " |
|
= ] i e -
! |
-2500 , Om¥ ; :
X -118.0ms Max 65 TRIG  someor |
w 0.0000s hvg  IGS_TRIG  wokscson [
_160.0ms L 118.0ms RHS GS_TRIG - skt ! 40.0ms
Stopped 3 Edge CH15_2:JEM_Status £ M :File
2020/04/07 16:49:53.95176727 Single Biti 2020/04/07 16:51:04

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

change items
PLL
Freq

uz

|

P2

=2

Q2

A2
o2 D
Uthd?2
I1thd2
Pthd2
Uthf2
Ithf2
utifz
Itif2

2 PAGE <~

u1

50.001 Hz

101.544 v
23.0171 A
Z.3326kW

0.99971
-373 °
- 143 -
-912 -
.044 -
.637 -
422
.663
- 158

L= FL P e I e OO L

e

277

mdate 60913

Uover = = = =
Iover:= = = =

Gaur av

PLL Source:

2 [vl hdfL:21 Or. uz2 [vl hdf]

=]
Li=]

== = = [ e e e Y ] e Y Y ] [ — Y — i —
= Y e e e e Y e Y e e e e [ e Y e e e e e e )

o e Y e B e e e Y e Y e e e Y e Y e e e e Y e Y
= Y e e e e Y e Y e e e e [ e Y e e e e e e )

Z2020-04-08 13:02:43

3.2.11.20: Power Analyzer-3rd harmonic =1.8V

Page 183 of 242

Element1
ui  300v
11 30A

Element?
Joov
12 30A

Element3
Joov
13 30A

Elementd
Joov
14 30A




o 10.000v/di Visplay Group | I foiode * o
_ - . 1Y S ms. 1Y
Position - 0.00 div IIBBIII TR ! (CH1 BkS/s)

T

- <Main>
hac_1 251.004

;ﬂ_,.d'”'—'_"“‘“HL__,_u"’HF_“1“‘“H_h_,du"_"_"“‘“uH__,.~*"——_m‘“‘“uL____uf""_q‘h‘“n_____‘-"'J_“"“““hq1__‘-—"F—_‘1ﬁ‘“hm,___.-"'”_q1"Hnh__,_Jf"‘F_‘ﬂ“‘Hu___r,uf“"_“qnhﬁhﬁ_ﬂ

249,004

Yac_2 S0 000%
;—.ﬁ"\\‘\ﬁﬂ.‘dH,/f"F_‘H\\\‘\ﬁﬂr‘dHl/‘H'#“Hh\\\\hkh-‘)‘l/‘H{dLH‘\‘\\\h_-JJ‘,/’f’Fn1H“‘\\\ﬁﬂr‘ﬂH,/"f_H1h\\\\‘h“dJJﬁ/"(‘hHH“‘\\‘H“""l//"_—h“\\\\Hﬂr"’,l/‘(JmH\NN\\\h1r"’,"fﬂ_hﬁ\k‘\\\H—rJ‘J,f”—C

=50, 000Y

AAC_2 250 .504

¥_—==n1‘h_k_’_‘_,-"_“=a,HH"_"’_,’-'—‘=m,HH‘“_"Hr,l"_‘"h1ﬁH"_J‘d_"—v—“=-,Hh"_‘_H_,—"—“=m1ﬁh&‘_‘d‘_,—"_‘*mH“"h_4‘Jd,——'—‘—uHﬁH"_J_d_,ﬂF'—‘=m1HHﬁL_aJHr,——f—==nmﬁh1‘_a"_,—f"

=249 504
PIRY_RLY
Closed
JEM_Status
Active
G5_TRIG 2500.0n¥ [‘
Y
-2500.. (¥
Wapsoms “GS_TRIG - sorsorox dvg  IGS_TRIG  owesox RHS  IGS_TRIG  oexox 150.0ns
Stopped b Edge CHA4_1:GS_TRIG M :File
2020/04/08 13:34:32 06176727 Single 1000 . OmY 2020/04/08 13:34:42

3.2.11.21: Scope-3rd harmonics=1.8V. JEM Status Standby
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Wide—Band Harmonics

change items

PLL
Freq

uz

12

P2

52

Q2

A2

P2 D
Uthd?
Ithd2
Pthd?
Uthf2
Ithf2
utif2
Itif2

u1

50.000 Hz

101.537 v
23.0476 A
2.3296kW

0.99973
-340 °
T47 -
.952 -
142 -
.638 -
307 -
- 396
-836

LR B e e L

e el

Uover:= = = =

[ e ] e [ e e e e I e [ e Y e [ e e e e e Y

Or . uz [vl hdf[=]1 Or.

[ e Y e e e e e Y e e [ e e Y e Y e e e e Y L R — DT

PLL Source-

hdflx]

[ e Y e e e e e Y e e e e Y e Y e e e e Y e Y e e )

Element1
ui 300v
I1 Joa

Element?
Joov
| Joa

Element3
Joov
13 Joa

Elementd
Joov
I4 Joa

< PAGE~ 27

~pacef>] 1-3

2020-04-08 12:01:00

rdate 53599 Gauray

3.2.11.22: Power Analyzer-5" harmonic =2.2V
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YAC_1 Display Group AdcaMode : Mormal

T

CHI_1  : 10.000v/div () z)3)a[p[H) I . 10kS/s  20ms/div
Position - 0.00 div 80880060 SamE : (CH1 BKS/S)

' <Main> T
, |
! |
: |
AAC_1 251 .004 . !
: |
Emw.
:
! |
-249.004 ; |
vac_z 50 000% : |
: | i
IN\/\/_\/_\/\/W
= i |
-5, 000Y
AAC_Z 250 504 !

|
—249 /504 |
PIRV_RLY i |
Closed : :
i |
JEM_Status i :
hctive E
: |
GE_TRIG 2500 .0m¥ ’\ |
|
Fe | e e e e it il
= | :
-2500., 0mY ; :
X1 -93 .5ns | Max :GS_TRIG  sowww |
X2 0.0000s! fvg  IGS_TRIG ~ siow |
_160.0ms AX 93.5ms | RHS IGS_TRIG - st ! 40.0ms
Stopped 4 Edge CH15_2:JEH_Status £ E:File
2020/04/07 20:12:56.54H6727 Single Bitl 2020704707 20:13:41

3.2.11.23: Scope-5™ harmonics=2.2V. JEM Status Standby to Active
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Wide—-Band Harmonics Uover:= = = m PLL Source:

change items
PLL u1 or . Uz [vl hdf[=1 Element1
Freyg 50.000 Hz c utl  300v
I1 J0A
uz 101.521 v
12 23.0181 a
P2 2.3315kw
52 2.3321kvaA
a2

A2 0.99971

@2 D .385 °
Uthd2 103 >
Ithd2 1.687 :
Pthd2 .068 >
Uthf2 .647
Ithf2 401 >
utif2 .055
Itif2 18.293

Element?
J00v
12 304

Element3
J00v
13 304

Elementd
J00v
I4 304

= Y e e e e Y e Y e e e e [ e Y e e e e e e )
e R e Y e e e [ e e e [ e e [ e e e e e Y e Y e e

= e Y e R e [ e e ] e ] e e e [ e Y e Y e [ e e Y Y P
= Y e ] e [ e e [ e Y e e [ e [ e Y e Y e [ e [ Y P — W=

= PAGE~ 27 EPA'GEEI 173

mdate 61336 Gaur av 2020-04-08 13:06:18

3.2.11.24: Power Analyzer-5" harmonic =1.8V
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G 10.000Y/di Display Group | I Toitiode = Boaa;
_ : 10, iv 5 ms/div
Position : 0.00 div nnﬂm IR : (CH1 5kS/s)
T
<Main>
FETN| 251 .004
249,004
Vat_2 50..000%
-50,000¥
RACZ 750 504

S W‘

-249 504
PIRY_RLY
Closed
JEM_Status
fctive
G5_TRIG 7500 .0m¥ [‘
e
Ey -l
-2500 ., 0n¥
Waigns “GS_TRIG - ookt bvg  IGS_TRIG - ok RHS  GS_TRIG - ok 150 Ons
Stopped 6 Edge CH4_1:GS_TRIG + A File
2020/04/08 13:3b:17.14396727 Single 1000 . OnY 2020704708 13:356:3D

3.2.11.25: Scope-5" harmonics=1.8V. JEM Status Standby
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Wide-Band Harmonics Uover:= = = = PLL Source:

Ilover:= = = =
change items
PLL u1 Oor. uz [vl hdfL+1| Or. uz [yl hdfL=+]1 Element1
Freg 50.001 Hz c ut 300v
I1 304
uz 101.539 v
12 23.0120 &
P2 Z2.3275kw
52
Q2
A2 0.99973
@2 .338 °
Uthd2 .604 =
Ithd? 306 =
Pthd2 131 =
Uthf2 718 =
Ithif? 464 =
utif2 142
Itif? 15.617

Element?

300w
12 304
Element3

300w
13 304
Elementd

J00v
I4 304

e e e e R e Y e e e e R e e e [ e Y e e e Y e e T
[ I e e Y e e e I e e e Y e e R e I e e Y e e e Y e Y ]
ScSooooocooooocooocooooo 4D
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SPAGE~ 2/7 EP“GEE 173
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3.2.11.26: Power Analyzer-7t" harmonic =2.2V
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YAGC_1 Display Group AcqMode - Normal

CH1_1 2 10.000¥Adiv [ ] 10kS/s 20ms/div
Position : 0.00 div n 2)3 m Mmoo : | (CH1 5kS/s)
T
E <Main> T
; i
1 |
; i
ARC_1 251.004 E :
: |
~249 .00k ] :
VaCt_2Z 50..(i00Y : !
:EWE\_/\W/W
—50, 000Y : :
AAC_Z 250 .50 : |
; i
T ' |
. |
~249 504 : I
FIRY_RLY E |
Closed : :
; i
JEM_Status i :
active E
: |
GE_TRIG Z500.0nY " |
|
E3 E |
—2500, 0nY E :
X1 -119.8ms Max  :GS_TRIG  somon :
X 0.0000s Avg  IGBS_TRIG s i
_160.0ms A% 119.8ms RMS IGS_TRIG  setetoien ! 40.0ns
Stopped T Edge CH15_2:JEM_Status £ M:File
2020/04/07 20:18:06. 71096727 Single Biti 2020704707 20:18:34

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

change items

PLL
Freg

uz2
12
P2
S2
Q2
AZ
@2
Uthd2
Ithd2?
Pthd?2
uUthf2
Ithf2
utif2?
Itif2

A PAGE~

D
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.381 °
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2o 7
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PL
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2 [v]
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Gaur av
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3=1
=1

== I = I = [ Iy Y [ = [ ] [ [ — [ — [ — i — P — [ — |
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2 L[vl hdfl:~1

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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3.2.11.28: Power Analyzer-7™" harmonic =1.8V
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Elementi
ui 300v
I1 30a

Element?
300v
12 30a
Elementl
300v
| I 30a
Elementd
300w

I4 J0A




o 10.000v/di visplay Broup | I folode © Mo
_ - . 1Y =1 ms 1Y
Position - 0.00 div 0880060 TR : (CH1 B5kS/5)

T

<Main>

AAC_1 251.004

¥fmm

-249 004

VAL_2 50..000v
g_“am,,f"/,f——HH\\\\‘m#f"/,fdhHH\‘\\L__f/’Hf"hﬁH\\“uE,,ff’/’ﬂd-HH\\\\‘,,fH’/,ﬂ—hH\\“H\,_4,f’f’r‘hHm\\“xk_H,x’fI(Fh‘\\\“xh,,.f’f’(#h‘\\\“nH"_,f’f’(#hH\\\\Hh,_,f’fI(pm“\k\'

-5, 000y

AAC_2 200 504

;‘n,1___.—""_ﬂﬁ‘“hn,‘__,.r""_‘q‘“~n,‘__J,—""_‘"‘“~n_‘__d.—"'d_‘“‘“‘n,,__da—""_"“‘Hn,__,_‘-"r‘_""Hn_,__a—f""_"“‘H‘,‘___,r”‘F__‘*‘“‘n,__,,——"r'_“““uhﬂ___,ﬂaf'_—qﬁ"“‘q

249,504
PIRV_RLY
Closed
JEM_Status
Active
GS_TRIG 500.0n¥ [‘
L
-3500.,0m¥
Mptgns “GS_TRIG - st Avg  IGS_TRIG - oo RMHS ~ :GS_TRIG  somex 150, 0ms
Stopped I Edge CHA_1:GS_TRIG £ K:File

2020/04/08 13:36:40.18596727 Single 1000 . OnY 2020/04/08 13:36:56

3.2.11.29: Scope-7t" harmonics=1.8V. JEM Status Standby
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3.2.12 Reactive power oscillation suppression confirmation test

This test applies to [ 2% &5# R FRT 5 8Y o [Z2HEE ST © [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_ 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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Gils 8 ¢ CAN(Logic) Nisplay Srou zoom:5.0 o femal
2 2 ogic 33 S s/div
Position : 2.07 div nnam ' Wain:200 0k ] | (CH16 50S8/s)
T
ﬁgi‘; §§3333 o [ CURSOR ]
N 250009 2 {
et Sooes bt ;. qom Type
o AAC_2. 50 .5004
> ~249 504 ) §
QL R E— ) PINV_RLY_Z. i Vertical |
PINV_RELAY;21 | PR B ; 3
Eit] ! Trace
GATE_DRIVE_1 i i i B - —1 ~GATE_DRIVE_3
GATE_DRIVE;24 } AR ey CHE T
Bitl ! —
BRI [ °
JEM_STATUS. ! JEM_STATUS 3, [ Cursor1i
’JEM_STQTUilh ; e 1.2587div
it e sl = Cursor?2
B 7 ! =
GRID_RLY 39,850 ? T 57000
£-200.000 s -10.150% : 0.000 s
¥AC_1 250 . 00¥ I e wn00ms/di
1 7 L LU LU LU e T LR
T WO TN H (i "‘,' H H L L O
ARC_1 550 508 - 50.0004 AAC_3 . 2
_[aac_2 50 5004 : L L B0 0004 ARG 0
Aé%wmmmmmwwn it AR ._:mi. Y <
PIRV_RLY_1 o o R Gursor Jump
Pt iadl : 1 THRERE O
Bit1 : I . Z
GHTE _DRIVE -‘ — GATE_DRIVE_3
— Bt T — [tem Setup
ERT RO ] I
ST TRT =\ JEustamusBtl | )
boiodd
[GRID_RLY 39,850V Al -75.022s !
X2 -{4.79fs 5
T-77.928 s -10.150% 4X 225ns : | -72.928s | )
Stopped 2 Edge CH5_1 L M:File
2020/02/04 11:41:14.08968634 Single 2.50v 2020/02/04 11:43:35

Figure: 3.2.12.1- JEM Status change=> Operational to Standby
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JEM_STATUS_3

Display Group

AcqMode : Normal

CH16_8 : CAN{Logic) m Zgom1:200.0 I ] 1kS/s 20s/div
Position : 2.07 div 000000 EeRZENl W 2000k L | (CH16 50S/5)
T
YAC_1 250 .00Y Mo s B A =
‘vﬁc_z 250.00% L CMainde L : Eg . — [ CURSUR ]
= 250.007 = : ‘{ : ! 7 S
3 SR 5 A Type
e <249 50 I —— -'-—m S _
F:::—ﬁtt’g; g -49.5004 ! va%’%a e L |
=l el i TR —On 17 e ™
i : i Trace
(GATEDRIVET = GATEDRIVE_3
Gk 11 5 A CH5_1
[JEM_STATUS fi {F!—éﬂﬂ“?g?n [ 2 Gursor1 )
JEW-STaTUBIE | . e 1.26740div
iz s :, i & Cursor?
GRID_RLY 39,850 ] it -
| i« | [47985bdw]
o : it
F200,000s  -10.150v G Yeew e
BN « /3 /\"j" AR YA YA A
=N AN A \ AW A A WA AW AL LT Mg
NANANZY B A A s
5050 0.0004 AAC_3 ARG 5050 \ /
... 509008 .o oo 30 oo L
o 249.5 AR G AR ~249.50 | A <
PINLRL;’% - 49,5004 3 \ FIWRLY3 5::&%2’% - 49,5004 i PINY_RLY3 Cursor Jump
'I "W_m_ i 1 T WRTFL s i ;':'f'.:.":?f:;vvi': — L .i T“ 3 I B B SR T R R B B S R B R R R R R B o i g g
Bitl Bitl : . )
CATEPRIVE-A— GATE_DRIVE_3  GATE DRIVE T L GATE_DRIVE_3
kil 37 a1 D g R TE DB TV 1] s
Biti Bit T ltem Setup
s - IS, ¢ ST | s, | ,
; ' r
[GRID_RLY 39,950V X1 - =74 :849s1v 39,850 T
X2 -14.226s :
T-74.988 s -10.150¢ X -74.789Q 62398 s ~19.150% | -13.698 s L )
Stopped 2 Edge CH5_1 L & :File
2020702704 11:41:14.08968634 Single 2.50v 2020/02/04 11:45:27

Figure: 3.2.12.1- JEM Status change=> Standby; EUT running for 1 min.
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4.3 Power Factor J&Efis /73R
Measurement Pass / Fail
AC Voltage Output Power Frequency FERAG B H)E Remarks
AP R+ 718 JE I Hk Power PF ==
HAES HE—E >0.95
E::g /;:: igi\\x::z 4800 W 50 Hz 4804 W 0.999 Pass
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t 77 e R R Ui

4.4 Output Harmonic Current

Measurement Pass / Fail
= ‘m\ ,(\ \/I P

Output Phase Operation ”&t%ﬁ'ﬁ%H hest HIZE
AC Voltage | Power | Frequency KR Mode Hafn svsith e Remarks
AL | MR | Bk | T | BEE— | THD | PF ¢ 5%

5 FH e o o Order PF>0.95
° HEIMAE® | Individual Harmonics<3%
(%R)
Phase A: A 3rd: See
101Vrms 3.784 1.00 2 7937% Pass Below
Phase B: 4.8 kW 50 Hz B Discharge rd
101Vrms 3.782 | 1.00 37 Pass
) ) 2.7939%
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Detailed reference data of each harmonic (output current distortion

Rated output current = 24A

ratio)
Phase Order 1 2 3 4 5 6 7 8 9 10
Harmonic
current
A 22.2302 0.0213 0.6216 0.0203 0.4862 0.0201 0.3121 0.0058 0.2014 0.001
Order 11 12 13 14 15 16 17 18 19 20
Harmonic
current
A 0.1498 0.0019 0.1246 0.0011 0.1009 0.0028 0.0794 0.0021 0.0612 0.0025
A Order 21 22 23 24 25 26 27 28 29 30
Harmonic
current
A 0.0467 0.0015 0.0331 0.0008 0.0231 0.0007 0.0169 0.0007 0.0144 0.001
Order 31 32 33 34 35 36 37 38 39 40
Harmonic
current
A 0.0088 0.0002 0.0065 0.0007 0.0038 0.0009 0.0041 0.0004 0.0047 0.0008
Phase Order 1 2 3 4 5 6 7 8 9 10
Harmonic
current
A 22.2117 0.019 0.6211 0.019 0.4853 0.0178 0.3136 0.0042 0.201 0.0019
Order 11 12 13 14 15 16 17 18 19 20
Harmonic
current
A 0.1506 0.0008 0.123 0.0026 0.1028 0.002 0.0795 0.0018 0.0612 0.0024
B Order 21 22 23 24 25 26 27 28 29 30
Harmonic
current
A 0.0469 0.0011 0.0334 0.0001 0.0238 0.0016 0.0176 0.0006 0.0136 0.0007
Order 31 32 33 34 35 36 37 38 39 40
Harmonic
current
A 0.0083 0.0013 0.0073 0.0009 0.0043 0.0004 0.0049 0.0003 0.0038 0.001
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4.5 Leakage Current Test  JiH BT

Measurement
Output SR Pass / Fail
AC Voltage Power Frequency | Mode Tested Phase Volt! HE Remarks
A2 it AR M | AR EEE— K | #BRAH EE <5V fi %
VA
4.8kW Discharge 0.002 Pass
-4.8kW Charge AtoPE 0.002 Pass
4.8kW Disch 0.006 P
Phase A: 101Vrms = B to PE s
-4.8kW Charge 0.005 Pass
Phase B: 101Vrms 50 Hz :
4.8kW Discharge 0.001 Pass
Phase C: 101Vrms N to PE
-4.8kW Charge 0.0012 Pass
4.8kW Discharge 0.015 Pass
-4.8kW Charge G to PE 0.012 Pass
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4.6 Voltage Suppression 75 £ F- #1i|  BE 5

Parameter X 7EfH

Voltage Reactive Power
%’}:_": I\\\)(ﬁ'::'g’jj
101Vrms | O Var
Measurement .
S hEA g Pass / Fail
AC Voltage Power Level Frequency PF Set AR A S i Remarks
Rt R 7 JEII FIRFE | Active Power (W) PF (cos)? 11.00+0.040 i 3%
BNES) AES T
100% 4750 0.990 Pass
90% 4270 0.990 Pass
80% 3800 0.990 Pass
70% 3320 0.990 Pass
Phase A: 101Vrms 600/0 2840 0.990 Pass
(] .
Phase B: 101Vrms 50 Hz 1
50% 2380 0.990 Pass
40% 1920 0.990 Pass
30% 1420 0.990 Pass
20% 940 0.990 Pass
10% 460 0.990 Pass

Parameter 3% iEfE.:
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Voltage PF set- 0.925
101Vrms | Lagging
FEN
Measurement
AC Voltage Power Level Frequency PF Set - AR R Pa‘s,s {.fall Remarks
SR Hi7) K g | ActivePower | oo | HIE i
(W) e 0.925+0.040
G Y "
100% 4780 0.930 Pass
90% 4320 0.930 Pass
80% 3840 0.930 Pass
0,
Phase A: 101Vrms (758; zz:g 83;8 :zz
Phase B: 101Vrms 50 Hz 0.925
50% 2400 0.929 Pass
40% 1910 0.928 Pass
30% 1430 0.927 Pass
20% 950 0.922 Pass
10% 470 0.889 Pass
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Parameter i% /& fiE.:

Voltage PF set- 0.925
101Vrms | Leading
e T
Measurement
AC Voltage Power Level Fritiugt\cy PF Set : ABRRR Pa§§ {.fail Remarks
S ABE i R g | ActivePower | Lo o HIE 5
(W) = 10.925+0.040
ABhES
100% 4730 0.913 Pass
90% 4260 0.913 Pass
80% 3790 0.913 Pass
Phase A: 101Vrms 70% 3320 0.912 Pass
Phase B: 101Vrms 00% 50 Hz 0.925 2840 0912 Pass
50% 2370 0.911 Pass
40% 1890 0.910 Pass
30% 1420 0.905 Pass
20% 940 0.893 Pass
10% 460 0.886 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
AR Hi 77 JEE TR E Active Power (W) PF (cos)* Ty i
AxhES) HHE T
100% 58361.0 0.850 Pass
90% 58415.0 0.850 Pass
80% 52720.0 0.850 Pass
0,

Phase A: 101Vms | ——Co 93700 o515 =

Phase B: 101Vrms 50 Hz 0.85 : :
50% 32723.0 0.848 Pass
40% 26017.0 0.847 Pass
30% 19390.0 0.844 Pass
20% 12691.0 0.838 Pass
10% 6175.0 0.823 Pass
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Parameter:
Voltage PF set- 0.85
101Vrms | Leading
HEZx
Measurement
AC Voltage Power Level Frequency PF Set - BRI Pa:s:c, {.fall Remarks
A2 Hi) A B Segagre | ACVEPOWer | e o)t | HxE s &
(W) o 0.85%0.040
ARhES
100% 56652.0 0.843 Pass
90% 56686.0 0.844 Pass
80% 52561.0 0.844 Pass
9 P
Phase & 101vms o
Phase B: 101Vrms 50 Hz 0.85 : -
50% 32780.0 0.845 Pass
40% 26130.0 0.845 Pass
30% 19581.0 0.846 Pass
20% 12940.0 0.847 Pass
10% 6479.0 0.849 Pass
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4.8 Soft Start Function Test

% 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 50 Hz 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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Rapid Input Power Change and Rapid Load Change Test

EUT set Load
power setting .
time to
(%of (% of EUT
EUT EUT Power EUT reach
EUT EUT Voltage Current (%
Frequency (Hz) | Power | (% of EUT | Current set Remarks
name name (V) of EUT )
(W) nameplate) (A) point
plate plate nameplate) (s)
power power
rating) rating)
50 50 101.603 50.022 2514.5 | 0.523854167 | 12.4754 0.52 _
50 75 102.041 50.023 3415.4 | 0.711541667 | 16.8525 0.7021875 0.15 | Fig:5.1.2
50 50 101.69 50.004 2552.9 | 0.531854167 | 12.6569 | 0.527370833 0.25
50 50 101.855 49.977 2175.1 | 0.453145833 | 10.7843 | 0.449345833 -
50 25 101.4 50.02 1409.8 | 0.293708333 7.0379 | 0.293245833 0.4 | Fig:5.1.3
50 50 101.804 50.008 2350.1 | 0.489604167 | 11.6473 | 0.485304167 0.25
100 100 103.168 50.008 4646.4 0.97 22.625 0.943 -
100 0 100.994 50.015 228.5 0.048 1.416 0.06 0.3 | Fig:5.1.1
100 100 102.05 50.01 4530.7 | 0.943895833 22.26 0.9275 0
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Fig: 5.1.1 Load folllowing from 100% to 0%
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Fig: 5.1.1 Load folllowing from 50% to 75%
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Fig: 5.1.1 Load folllowing from 50% to 25%
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6.3 Instantaneous Voltage Drop Test

Voltage Drop To 20% (Nominal voltage = 94%

Vn = 94.94Vrms)

BRI E AR FBR (FRT 3450

FEETE 2 0 %W

Measurement
Output | Operation ﬁgﬁiﬁ% Spent Pass / Fail
Entr Ime Spen o g
AC Voltage | Power Mode Frequency Anglz. 8R0% OUtPUt COver ¢ | over 100% gpetr_at'on 'jz 1<1:é/c;é Remarks
S5 s B = b ecovering urren ontinuous: ms
SRR :M:Q @Wi PR frp | wme | aoe) | T, | WUEE T | <aso%ofirated | 17
= MR | B D2 ok *<500ms
a T e
IRFfiH e
94.94Vrms 18.084 A .
(AB) > 0 - (75.35%) 0 Yes Pass Fig 6.3.1
20.2Vrms Discharge 13.824 A
4.8kW 50H - : i
(A,B) > HeE 4 45 (57.60%) 0 Yes Pass Fig 6.3.2
94.94Vrms 17.933 A ]
(A,B)L-N 90 - (74.72%) 0 Yes Pass Fig 6.3.3
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Voltage Drop To 20% (Nominal voltage = Vn = 101Vrms)

FRAEE 2 0 Ylky

Measurement
Output | Operation %it%ﬁ,f’f% S Pass / Fail
Entr Ime Spen . | i
AC Voltage | Power Mode Frequency Anglz; SRO% Output COver ¢ | over100% gpetr_atlon ',S) 1<1:g/()£ Remarks
TS - =y 3 ecovering urren ontinuous: ms
ESLES E'ig @Wi BB g | e | e | o, | FFEIE % | 2<150%of Irated =
= HAEIRG | BE | s | Ol *<500ms
(":L:’ ‘?
ﬁfﬁ 1@ E#FEE #)L §
101Vrms 17.7713 A
(A/B) > 0 - (74.05%) 0 Yes Pass
20.2Vrms Discharge 17.915 A
4.8kW 50H - :
(AB) > T4 ‘ 45 (74.65%) 0 Yes Pass
101Vrms 17.68 A
(A,B)L-N 90 - (73.67%) 0 Yes Pass
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Voltage Drop To 20% (Nominal voltage = 106%Vn = 107.06Vrms)

FRAEIE 2 0 %lky

Measurement
. Eﬁ%ﬁﬁ% Pass / Fail
Output | Operation Entr Time Spent . s
[0)

AC Voltage | Power | Mode | Frequency Anglz; SROA’ Output COver . | over 100% gpetr_at'on 'i 1<10’0£ms Remarks
TS EE- =y 3 i ecovering urren ontinuous: %%
AR Y EE ) ig %b'ﬂz}s H(ﬁi& ’fll‘*a e (A(%)) ) (Omz)) (y %Ef&?f& 24150% of Irated

e H O IR | oD D IEHL 3<500ms
] | FEAS | o
IR e
107.06Vrms 17.43 A
- P
(A.B) > 0 (72.63%) 0 Yes ass
20.2Vrms Discharge 16.995 A
4.8kW 50H - :
(AB) > T4 ‘ 45 (70.81%) 0 Yes Pass
107.06Vrms 17.937 A
(A,B)L-N = - (74.74%) 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

Relay: Relay Signal
GT_DR: Gate Signal
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Figure 6.3.1 Instantaneous voltage drop at 0° entry angle (94.94Vrms >
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Voltage Drop To 0% (Nominal voltage = Vn = 101Vrms) 7%+ 0 %

Measurement
Time .
Output | Operation _— Spent Passl/ Fail
o . . NI =2
AC Voltage | Power Mode | Frequency Anglz; 8RM’ Output | o & over gpetr_at'on 'i 1jl:é’0£ Remarks
s s e B ecovering 0T ontinuous: ms
2XAJIL EEA}:_I:: ng Z=1 %b'ﬂ;}s H(&;& 1ﬁ$ﬁ e (;l;‘?f(;/f)r;t (msf) %E'f&?ﬁé 2£150% of Irated 1}%%
18 T . YRSk 3<500ms
1 by BERE | 10 0% @%ﬁ.ﬁfs-ﬂi
i wwzn | P
IRE ]
101V
(AB Cr)m; 0 - (293731(;90/3 0 Yes Pass Fig 6.3.4
0Vrms Discharge
(AB,C) > 4.8 kW ﬁﬁég 50 Hz 45 - (9?%25%%) 0 Yes Pass Fig 6.3.5
101Vrms
e 90 ] (2133375) 0 Yes Pass Fig 6.3.6

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 6.3.4 Instantaneous voltage drop at 0° entry angle (101Vrms 2> 0Vrms 2> 101Vrms)
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Figure 6.3.6 Instantaneous voltage drop at 90° entry angle (101Vrms & 0Vrms 2> 101Vrms)
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Voltage Drop To 52% (Nominal voltage = 94%Vn = 94.94Vrms)

Phase jump 0 to 41°

PR 4 1°

% FRFEE S 2 %

Measurement
Output | Operation git%ﬁi%% Spent Pass / Fail
Entr Ime Spen L [
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over100% gpetr_at'on > 1<T(J)§i Remarks
s S e o K ecovering urren ontinuous: ms o
ALULTRIE EEQ @Jﬁ FEEC ek | dme | o) | ) | TIEIE T | *<150% of rated g
= HOO RS |l S| o 3<500ms
E#FEE ML <
94.94Vrms 20.391 A )
(A,B) > 0 - (84.96%) 0 Yes Pass Fig 6.3.7
52.52Vrms Discharge 20.462 A
4.8kW 50 Hz - ) ;
(A,B) > WE 45 (85.26%) 0 Yes Pass Fig 6.3.8
94.94Vrms 17.12 A .
(A,B)L-N 90 - (71.33%) 0 Yes Pass Fig 6.3.9
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Voltage Drop To 52% (Nominal voltage = Vn =101Vrms) % #&EE5 2%

Phase jump Oto 41°  (AHZ( k4 1°

Measurement
Output | Operation %ﬁ%ﬁffg% S Pass / Fail
Entr Ime Spen L Tl
AC Voltage | Power | Mode | Frequency Anglz; SRO% Output COver . | over 100% (C)petr,at'on 'i 1<41:I(J)§5 Remarks
s St e T ecovering urren ontinuous: ms .
PR Eg %M/EF B IRE| time (A(%)) N (Omf)) o EFBIEET% | 2<150% of Irated 5=
= HABIRE | SRR D0 ok 32500ms
i i TR D o
E#FEE ML <
101Vrms 21.62 A
(A,B) > 0 ] (90.08%) 0 Yes Pass
52.52Vrms Discharge 20.979 A
4.8kW 50 Hz - :
(A,B) > TE = (87.41%) 0 Yes Pass
101Vrms 16.162 A
(AB)L-N 0 ] (67.34%) 0 Yes Pass

Page 222 of 242



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

Phase jump 0 to 41°

PR 4 1°

% REIES 2%

Measurement
Output | Operation %ﬁ%ﬁffg% Spent Pass / Fail
Entr Ime Spen e F s
AC Voltage | Power Mode Frequency Anglz; SRO% OUtPUt COver ¢ | over 100% (C)petr.atlon 'i 1<41:I(J)/(])i Remarks
R e = i ecovering urren ontinuous? ms -
A RE ig %ﬁ; BB | S (A%)) 1$§W EFEIE % | 2<150% of Irated | 77
= HDEIRRS | R S| ok 3<500ms
E#FEE ML <
107.06Vrms 21.44 A
(A,B) > 0 ] (89.36%) 0 Yes Pass
52.52Vrms Discharge 21.288 A
4.8kW 50 Hz - X
(A,B) > Jik 4> (88.70%) 0 Yes Pass
107.06Vrms 11.061 A
(A,B)L-N 90 - (46.09%) 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

Relay: Relay Signal

Gate drive: Gate Signal
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Figure 6.3.7 Instantaneous voltage drop at 0° entry angle (94.94Vrms &> 52.52Vrms 2 94.94Vrms)
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Figure 6.3.8 Instantaneous voltage drop at 45° entry angle (94.94Vrms & 52.52Vrms 2 94.94Vrms)
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Figure 6.3.9 Instantaneous voltage drop at 90° entry angle (94.94Vrms 2 52.52Vrms 2> 94.94Vrms)

Page 226 of 242




6.4 Frequency Step Change Test

JE L Ey R

. Frequency Frequency Freq.

Voﬁgge ?’(I;TAE);: Op;\;:)ac;c;on Frequency Change | Deviation(Hz) | Chang Inverter Pass / Remarks
e N B | AEh)E %L | Duration Continue? Fail

AZ YT B Hjjj %ﬁ'ﬁ;:{‘:‘_ H(ﬁ;ﬁ @j (H ) %@jﬁjﬂ‘: Vﬁig‘(ﬂ‘iéffﬁ *IJHﬂ 'ﬁ%%

}_‘_E %j} S Z Rﬁiﬁ s JE RO &

Phase A:
101Vrms Step Figure
Phase B: | 4.8 kW | Discharge 50 Hz Change +0.8 Hz 0.06s Yes Pass 6.4.1-
101Vrms 6.4.2

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
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T
RELAY

Bit1

GATE DRIVE

Bit1

~10000.000ns

Figure:

50,0008 MNaim>

bl T 4749085
X2 -149.998ns
1.2750005 :
1/4% 784.3137nkz i o ool

6.4.1 Frequency Step Change (50.0Hz =2 50.8Hz)

Figure: 6.4.2 Frequency Step Change (50.0Hz > 50.8Hz)
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Ramp Change:

7 U REAL

F Freq.
AC Output requency Frequency 9 Continuous
Change o Chang ) Pass /
Voltage | Power Frequency | oo i Deviation . operation . Remarks
s S = Mode g ENZ SN SR Eh Duration ; Fail
i | W& JEI I ) 2 ) JE Iz S during Freq. | i #%
£ Vi) % deviation?
]
Figure
Phase A: Ramp +1.5 0.75 Yes Pass | 6.4.3-—
e || Co | D 50 H e o
101Vrms | PenaTee Ll IR Figure
21k -2.5 1.25 Yes Pass | 6.4.5-
6.4.6

Scope Channel Description:

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

Relay: Relay Signal
Gate drive: Gate
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Figure 6.4.3 Frequency Ramp Change (50.0Hz=>51.5Hz) Figure 6.4.4 Frequency Ramp Change (50.0Hz=>51.5Hz)

50.0 |
9.5
9.0
’ 48.5
; T S B e i
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Figure 6.4.5 Frequency Ramp Change (50.0Hz—>47.5Hz) Figure 6.4.6 Frequency Ramp Change (50.0Hz—>47.5Hz)
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6.4 Frequency Step Change Test(60Hz)  J&J 522 &

AR

. Frequency Frequency Freq.

Voﬁgge ?’(I;TAE);: Op;\;:)ac;c;on Frequency Change | Deviation(Hz) | Chang Inverter Pass / Remarks
e N B | AEh)E %L | Duration Continue? Fail

AZ YT B Hjjj %ﬁ'ﬁ;:{‘:‘_ H(ﬁ;ﬁ @j (H ) %@jﬁjﬂ‘: Vﬁig‘(ﬂ‘iéffﬁ *IJHﬂ 'ﬁ%%

}_‘_E %j} S Z Rﬁiﬁ s JE RO &

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

Scope Channel Description:

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

Relay: Relay Signal
Gate drive: Gate
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HIBALY 35,4500 @ __ Cursor2
4.64100dw]
T
\ ¥
/2y v
e 750,008 i \
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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 > 7 IRZE{L
Frequency Freq. .
AC Output Frequency Continuous
Change L. Chang ) Pass /
Voltage | Power Frequency | vy ne Deviation . operation . Remarks
- — | Mode e JERBEE | izt e | Duration : Fail .
i | HE JA %K ) 22 ) ] I gy | duringFred. | fii 5
J+ g =< deviation?
i
Figure
igif/e A: Ramp +1.8 0.9 Yes Pass | 6.4.9-
rms
Change 6.4.10
Phase B: | 4.8 kW | Discharge 60 Hz = /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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Figure 6.4.9 Frequency Ramp Change (60.0Hz~>61.8Hz)
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Figure 6.4.10 Frequency Ramp Change (60.0Hz—>61.8Hz)
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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

Remarks
SWCB state Unit Relay Gate Drive Tg:ﬁ:?;;;n
close Closed
open Open Open 4198 Fig: 12.1.1
Open Closed Closed
Close Closed Open
Close Closed Closed 312.492 Fig: 12.1.2
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Fig: 12.1.1 Grid Following to Backup Mode:Relay & Gate block signal:Open (4.198scs)
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Fig: 12.1.2 Backup to Grid following mode: Relay & Gate block signal:Closed(312.49secs)
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12.2 Automatic switching to backup mode

Remarks
Load EUT set
setting (% power
of EUT (%of EUT Voltage Frequency EUT EUT Power EUT EUT Current
name plate name ) (Hz) Power (% of EUT Current (% of EUT
plate (W) nameplate) () nameplate)
power
| 2
Before Backup
100 100
99.71 49.993 -0.4 -8.33333E-05 1.0623 0.0442625
100 100 After Backup
97.32 55.02 4822.3 1.004645833 24.31 1.012916667

Page 239 of 242




12.4 Independent disconnection signal disruption test

Load EUT set Remarks
setting (% | power (%of Freatenc EUT EUT Power EUT EUT Current
of EUT name | EUT name Voltage (V) (qHZ) Y| Power | (% of EUT | Current | (% of EUT
plate power | plate power (W) nameplate) () nameplate)
rating) rating)
Fig: 12.4.1
100 100 99.725 50.001 0.2 -4.167E-05 0.1905 0.0079375 9
100 100 0 0 0 0 0 0
Remarks
Load EUT set
setting (% | power (%of Frequenc EUT EUT Power EUT EUT Current
of EUT name | EUT name Voltage (V) (qHZ) V| Power | (% of EUT | Current | (% of EUT
plate power | plate power (W) nameplate) (A) nameplate)
rating) rating)
Fig: 12.4.2
100 100 98.255 55.022 464825 |  0.9683854 23.529 0.980375 9
100 100 99.292 49.982 0.1 -2.083E-05 0.1902 0.007925
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Fig: 12.4.1 Communication removed before backup operation
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Fig: 12.4.2 Communication removed after backup operation

Page 242 of 242



