TESLA

Tesla AC Powerwall2 ( 5.0 kVA)
B ERAERN—AREERER (60H2)
Ver2.0

a8

AC Powerwall2 model: 1092170-xx-y, 2012170-xx-y, 3012170-xx-y
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1. Summary ZE§
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 JETGR0002-1-16.1 (2024) General test method for low voltage grid interconnection protection device etc.
e JETGR0O003-5-9.1 (2021) Individual test method such as low voltage grid interconnection protection device for storage battery

system

REEDRTERREOHHERCREL T, ToENORMERSEM. MEIE. HEREDE LHEBRZITD.

e JETGR0002-1-16.1 (2024)

BRERFERRERBEF DR @A
e JETGR0003-5-9.1 (2021)E&&E M X7 ARMEERFERREREFOMER LT E

2. Sample information £&>U 77 )LES

Product &% | S/N Remarks f@%&

TG1243290037KW
TG12432900373]

AC Equipment List 1
TG1243300008FV

Powerwall2

TG124330002B8]
TG1243300008DD | Equipment List 2
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3. Measurement Device / Equipment List 5HBIZ3/ #28 X ~
Equipment List 1
Description Manufacturer Model Serial Cal Date Cal Due
o sHRIgEE A—F— BIZ, SUTIL #IEH SIEARE
1 Power Analyzer Yokogawa WT3000E 91WC09192 7/29/2024 7/29/2025
2 | ScopeCorder Yokogawa DL850EV 91U616293 10/22/2024 10/22/2025
3 Power Analyzer Yokogawa WT3000E 91WC09191 3/10/2025 3/10/2026
4 Current Transducer 200A DaniSense DS200ID 23270041031 8/19/2024 8/19/2025
6 Current Transducer 200A DaniSense DS200ID 15310040015 4/9/2025 4/9/2026
5 Current Transducer 200A Danisense DS200ID 20450040257 8/19/2024 8/19/2025
7 Current Transducer 200A DaniSense DS200ID 15310040016 8/19/2024 8/19/2025
8 Current Transducer 200A Danisense DS200ID 19510040059 8/20/2024 8/20/2025
9 Current Transducer 200A Danisense DS200ID 24270041013 8/26/2024 8/26/2025
10 | Current Transducer 200A DaniSense DS200ID 20450040253 8/19/2024 8/19/2025
11 | Current Transducer 200A DaniSense DS200ID 24220041010 8/26/2024 8/26/2025
12 | Current Probe Yokogawa 701930 180828556 2/13/2025 2/13/2026
13 | Current Probe Yokogawa 701930 230801785 11/25/2024 11/25/2025
14 | Current Probe Yokogawa 701930 200102298 2/13/2025 2/13/2026
15 | Current Probe Yokogawa 701930 200626686 11/13/2024 11/13/2025
16 | Differential Probe Yokogawa 700924 1900531 11/8/2024 11/8/2025
17 | Differential Probe Yokogawa 700924 2001405 2/7/2025 2/7/2026
18 | Differential Probe Testec TT-SI 9010 2108053 1/23/2025 1/23/2026
19 | Differential Probe Testec TT-SI 9010 2108028 1/23/2025 1/23/2026
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Equipment List 2

1 Data Acquisition Unit Dewetron C8240214-USA DEWE3-PAS8 12/9/2024 12/9/2025
2 ScopeCorder Yokogawa 902730668 DL950 11/15/2024 11/15/2025
3 Current Transducer 200A Danisense 19510040091 DS200ID 10/3/2024 10/3/2025
4 Current Transducer 200A Danisense 20380040273 DS200IDSA 11/15/2024 11/15/2025
5 | Current Probe Yokogawa 210101801 701931 11/13/2024 11/13/2025
6 Differential Probe Yokogawa 190421 701978 11/12/2024 11/12/2025
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4. Test Results =X NM&ER—E

Section Completion Pass /
Test Description
Number date Fail
Frequency Feedback Function Test
3.2.5 5/25/2025 Pass
JEREER D « — B)\w D tkaestER
Step Injection Function Test
3.2.6 . . 5/28/2025 Pass
A7 w TFEAEREER
Anti-Islanding Operation Prevention Load Area Test
3.2.7.1 5/21/2025 Pass
B a1 S farRisk e BR
Anti-Islanding Operation Prevention Test after Instantaneous Voltage Drop Detection
3.2.7.2 5/30/2025 Pass
BB EE AR AR B 8 DB IS B 5 1 AR
Anti-Islanding Operation Prevention Test in Multiple-unit interconnection
3.2.8.1 5/23/2025 Pass
ZEEER TOEIMERR; 1EFHER
Anti-Islanding Operation Prevention Test in Active Function Standby State
3.2.8.2 5/31/2025 Pass
BEENBEREISHEARE C D BIMIERRA 1 5 BR
State Transition Verification Test from Active Function Standby State to Active Function Enabled State
3.2.11.1 5/30/2025 Pass
BEENEEEISHAIRRR N S BRI BE B IIRRENDIRREEFS SR ER
State Transition Verification Test from Active Function Enabled State to Active Function Standby State
3.2.11.2 5/27/2025 Pass
BEENHEREBRNIARE N S REBN LRI RN RE N\ DIR BB HETD S ER
Reactive Power Oscillation Suppression Confirmation Test
3.2.12 6/1/2025 Pass
HENE D FIRIN G HEERER
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3.2.5 Frequency Feedback Function Test BEIR#T «+ — K/ Cw Oikgei bR

: . Pass / Falil
Active Reactive Max Q
Voltage Frequency Q injected | Injected Q YE
Current Power . Power measured . .
EE . N [ERER N . QEAE QEAE Gainl: no Q injected
E(A) | BRED mYHEN | QDAIER _ S
(V) (Hz) (var) (pu) Gain 2: Q injection
(W) (var) KAE (var)
<0.25pu+accuracy
200.846 19.621 | 3933.954 60.002 -35.862 - - - -
200.840 19.626 | 3934.884 60.012 -35.754 - - - Pass
Gain 1
200.840 19.623 | 3934.320 60.003 -35.973 - - - Pass
+10mHz
200.841 19.624 | 3934.296 59.992 -36.448 - - - Pass
200.840 19.626 | 3934.631 60.002 -36.018 - - - Pass
200.857 19.637 | 3937.349 60.302 -15.755 -970.95 -934.93 -0.237 Pass
Gain 2 200.837 19.623 | 3934.240 60.002 -39.494 936.98 952.73 0.242 Pass
+0.3Hz | 200.842 19.613 | 3932.072 59.702 -51.841 918.71 958.20 0.244 Pass
200.838 19.629 | 3935.566 60.002 -15.615 -977 -925.16 -0.235 Pass
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3.2.6 Step Injection Function Test X5 w FiEA#AEER

Criteria@®_During a harmonic voltage surge ¥IFEE#QO_ZFKET 2150

Active Reactive Max Q Q Injected Harmonic Pass / Falil
Voltage | Current | Power Frefcq:ue*ncy Power & | measured | injected Q Voltage Step HIE
BE(V) | B (A) | BHEH H(if HEH | QOEAH | QEIAE | QEIAR | BEKEE Q injection
(W) (var) EfBE (var) (var) (pu) AFwvT (V) <0.1pu+accuracy
2nd | 202.041 | 19.499 | 3932.746 60.002 -36.803 - - - 0.075 -
order | 202.030 | 19.508 | 3932.807 60.002 -36.694 -423.098 | -386.295 -0.077 2.253 Pass
3rd | 202.039 | 19.501 | 3933.148 60.002 -36.638 - - - 1.247 -
order | 202.027 | 19.530 | 3930.686 60.002 -38.274 | -420.8228 | -384.185 -0.077 3.458 Pass
4th | 202.058 | 19.507 | 3934.537 60.002 -35.588 - - - 0.024 -
order | 202.039 | 19.513 | 3933.040 60.002 -35.870 -432.702 | -397.114 -0.079 2.247 Pass
5th | 202.052 | 19.508 | 3934.289 60.002 -35.825 - - - 0.970 -
order | 202.039 | 19.528 | 3932.092 60.002 -37.064 -439.860 | -404.034 -0.081 3.200 Pass
6th | 202.052 | 19.504 | 3933.454 60.002 -35.885 - - - 0.029 -
order | 202.032 | 19.512 | 3932.129 60.002 -36.085 -452.410 | -416.526 -0.083 2.262 Pass
7th | 202.041 | 19.506 | 3933.534 60.002 -35.789 - - - 0.690 -
order | 202.025 | 19.520 | 3931.717 60.002 -36.215 -448.894 | -413.105 -0.083 2.900 Pass
202.035 | 19.510 | 3934.727 60.002 -35.917 - - - 1.726 -
Thb 202.012 | 19.532 | 3932.085 60.002 -37.105 -437.952 | -402.035 -0.080 3.924 Pass
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Criteria@_During a fundamental voltage surge YIFE#Q EKRKKETSUER;

Pass / Fail
Max Q Q
Active Frequency | Reactive Injected Q | E
Voltage | Current N . .| measuredQ | injected .
. Power 5% | RKER | Power &%) . . QEFAE | Standby:no Q injected
BEEV) | ERA) DOEXNAE | QFA=Z _ o
EI(W) (Hz) & (var) (pu) Operationlal: Q injection
fBE(var) (var)
<0.1pu+accuracy
Standby 202.024 | 19.504 | 3933.765 60.002 -35.289 - - - -
TFHRIRRE 204.814 19.245 | 3934.948 60.002 -35.432 N/A N/A N/A Pass
Operational | 202.022 | 19.506 | 3933.788 60.002 -35.297 - - - -
BRNIREE 204.811 | 19.247 | 3935.193 60.002 -35.827 -428.601 | -392.773 -0.079 Pass
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3.2.7.1 Anti-Islanding Operation Prevention Load Aread Test B HuERRRS 1 Eafarpatail bR

Output Power: 5.0 kW

Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnection prevention time
BEERM BEE— R EEEREE— R B R 51| BE L Bk f
Balanced load Discharge Passive
o ~ . - < 0.5s 5s
WiiTEfE ([ClEnETR) R 2
Parameters Measurement Result Pass / Fail
- Remarks
HIEE BIEFRER HIE
Reconnection
Active Reactive Operation Gate Block Relay Open
Frequency Prevention 12
Power(W) Power(Var) Mode (s)? (s)? “ <0.5s
Time (s)® 3 wZ
>5s
B3END mEN JEREER BEE— R GB B[R Ry 5! B5 PR L5 PE LA
-10% | -500 10% | -500 0.145 0.145 6.3 | PASS
-10% -500 5% | -250 DEADBAND
-10% -500 0% 0 DEADBAND
-10% | -500 -5% | 250 DEADBAND
-10% | -500 | -10% | 500 60 Discharge 0.139 0.139 6.3 | PASS
-5% | -250 10% | -500 0.137 0.137 6.3 | PASS
-5% | -250 5% | -250 DEADBAND
-5% -250 0% 0 DEADBAND
-5% -250 -5% 250 DEADBAND
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-5% | -250 | -10% | 500
0% 0 10% | -500
0% 0 5% | -250
0% 0 0% 0
0% 0 -5% | 250
0% 0 | -10% | 500
5% 250 10% | -500
5% 250 5% | -250
5% 250 0% 0
5% 250 -5% | 250
5% 250 | -10% | 500

10% 500 10% | -500

10% 500 5% | -250

10% 500 0% 0

10% 500 -5% | 250

10% 500 | -10% | 500

60

Discharge

0.143

0.143

6.3

PASS

0.142

0.142

6.3

PASS

Figure 3.2.7.4
& 3.2.7.5

DEADBAND

DEADBAND

DEADBAND

0.144

0.144

6.3

PASS

0.139

0.138

6.3

PASS

DEADBAND

DEADBAND

DEADBAND

0.143

0.143

6.3

PASS

0.149

0.149

6.3

PASS

DEADBAND

DEADBAND

DEADBAND

0.150

0.150

6.3

PASS

Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0* :
sts-0* :
inj-0* :

Line-Line Voltage
Phase A Current

SWcb State (Grid Contactor)

Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)

Power Conditioner Step Injection Signal
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gridrly Display Group

CH5_2 10, 000%/d Zoom1:20.0k ] ggﬂg?de : Mﬂa]
_ - R 'v ool 20, 5 5 'v
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2025/06/21 12:53:42.05108760 Auto

2025/0b/21 12:53:49
Figure 3.2.7.4 Gate Block Time
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gridrly Display Group Acatode - Normal

CHH_? 2 10.000%/div m Zoom1:20.0k ' 20kS/s 1s/div
Position = 1.00 div nnﬂm FMain:2llll.llk ! (CHH 10kS/s)
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} ------------------- W
E.m::é:::::::::::::::::::f ......... SRR S R R SRR R
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..... R |

i
1

=100 004 . :
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Stopped 39 E:File
2025/05/21 12:53:42.05108760 huto 2025/05/21 12:53:55

Figure 3.2.7.5 Relay Time
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Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnecion prevention time
=YEE St EMEE—R BEMEIRREE— B IR PR FEIG 5 BH L B
Resistive load Discharge Active
L < 0.2s 5s
L& iy e AEEN
Parameters Measurement Result Pass / Fail
- Remarks
EME BIERER HIE
Active Reactive Operation | Gate Block | Relay Open Reconnection
Frequency 12 <0.2s
Power(W) Power(Var) Mode (s)? (s)? Prevention Time (s)3 S i
>5s
BMEN HEN IENEe EMEE— R GB B[R Ry &5 KPR FI 51 BH L B R
-10% | -500 0% 0 0.085 0.085 6.3 | PASS
-5% | -250 0% 0 0.086 0.086 6.3 | PASS
Figure 3.2.7.6
60 Discharge
0% 0 0% 0 0.088 0.088 6.3 | PASS & 3.2.7.7
5% | 250 0% 0 0.089 0.089 6.3 | PASS
10% | 500 0% 0 0.089 0.089 6.3 | PASS
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T isplay Group Zoom1:20.k Morere * hors
- . iv ‘oonl :20. F.:' c s/div
Position : 1.00 div nﬂm Wain 7000k (CHH 10kS/s)

Stopped 3 X File
2025/05/20 00:46:06.22733022 huto 2025/06/20 00:46:14

Figure 3.2.7.6 Gate Block Time
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85" . 10.000v/ Uisplay Groue Zoun1:20.0k T K
- i iv oon1 :20. F-:‘ 5 s/div
Position : 1.00 div nﬂﬂm Wain 200 0k (CH5 10kS/s)

Stopped 3 X:File
2025/06/20 00:46:06.22733022 huto 2025/06/20 00:46:14

Figure 3.2.7.7 Relay Time
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Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnecion prevention time
=YEE St EMEE—R BEMEIIREE— R 18 R5 PR FEIG 5 BH L B
Resistive load Discharge Passive + Active

L < 0.2s 5s
L& ME ZH)+ 68

Parameters Measurement Result Pass / Falil
} Remarks
HEE BIEFER HIE
Reconnection
Active Reactive Operation | Gate Block | Relay Open
Frequency Prevention 12 <0.2s
Power(W) Power(Var) Mode (s)? (s)? =
Time (s)3 3>5¢
BaEN HEN [ EMEE—R GB B[R Ry @#5\65PR | FBil51PH LEBFRE
-10% | -500 0% 0 0.079 0.079 6.3 | PASS
-5% | -250 0% 0 0.079 0.079 6.3 | PASS
0% 0 0% 0 0.090 0.090 6.3 | PASS
60 Discharge
5% 250 0% 0 0.084 0.084 6.3 | PASS
Figure 3.2.7.8 &
10% 500 0% 0 0.093 0.093 6.3 | PASS 3.2.7.9
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85 . 10.000v/d Display Group Zoon1:20..0k | A
_ : . iv oonl:20. S s/fdiv
Position : 1.00 div nﬂm F:in:zllll.l]k ! (CH5 10kS/s)

......... m.n|.||

aac-00. . . . . 'Il]l]l]l]ﬁ ...... S S S ""'f""l ..... S S S S

Stopped 10 .!.:File
2025/06/20 00:59:36 75025870 huto 2025/05/20 00:59:44

Figure 3.2.7.8 Gate Block Time
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85 . 10.000v/d Display Group Zoon1:20..0k | A
_ : . iv oonl:20. S s/fdiv
Position : 1.00 div nﬂm F:in:zllll.l]k ! (CH5 10kS/s)

......... m.n|.||

aac-00. . . . . 'Il]l]l]l]ﬁ ...... S S S ""'f""l ..... S S S S

Stopped 10 .!.:File
2025/06/20 00:59:36 75025870 huto 2025/05/20 00:59:49

Figure 3.2.7.9 Relay Time
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Load Condition Mode of Operation Method of Island Detection | Cut Off Time Reconnecion prevention time
BfESM BEE—bB BEMSIRREE— R IR B PR Bl BA LE B
Balanced load Discharge Active

o ~ . < 0.2s 5s
WifTEfE ([ElEnkETR) eSS HEED

Parameters Measurement Result Pass / Fail
- Remarks
SHEME BIEFER HIE
Active Reactive Operation Gate Relay Open Reconnection
Frequency 1,2
Power(W) Power(Var) Mode Block (s)! (s)? Prevention Time (s)? “<0.2s =
3>5s

BRIES EES JERER EEE—F | GBI Ry #5155 PR L5 BE LA
-10% | -500 10% | -500 0.102 0.102 6.3 | PASS
-10% | -500 5% | -250 0.116 0.116 6.3 | PASS
-10% | -500 0% 0 0.114 0.114 6.3 | PASS
-10% | -500 -5% | 250 0.114 0.114 6.3 | PASS
-10% | -500 | -10% | 500 0.102 0.102 6.3 | PASS

-5% | -250 10% | -500 60 Discharge 0.102 0.102 6.3 | PASS

-5% | -250 5% | -250 0.113 0.113 6.3 | PASS

-5% | -250 0% 0 0.141 0.141 6.3 | PASS

-5% | -250 -5% | 250 0.119 0.119 6.3 | PASS

-5% | -250 | -10% | 500 0.105 0.105 6.3 | PASS

0% 0 10% | -500 0.106 0.106 6.3 | PASS

0% 0 5% | -250 0.110 0.110 6.3 | PASS
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——

T

TESLA

0% 0 0% 0
0% 0 -5% | 250
0% 0 | -10% | 500
5% | 250 10% | -500
5% | 250 5% | -250
5% | 250 0% 0
5% | 250 -5% | 250
5% | 250 | -10% | 500
10% | 500 10% | -500
10% | 500 5% | -250
10% | 500 0% 0
10% | 500 -5% | 250
10% | 500 | -10% | 500

60

Discharge

Figure 3.2.7.10 &
0.166 0.166 6.3 | PASS 3.2.7.11
0.126 0.126 6.3 | PASS
0.098 0.098 6.3 | PASS
0.097 0.097 6.3 | PASS
0.123 0.123 6.3 | PASS
0.150 0.150 6.3 | PASS
0.118 0.118 6.3 | PASS
0.109 0.109 6.3 | PASS
0.105 0.105 6.3 | PASS
0.114 0.114 6.3 | PASS
0.113 0.113 6.3 | PASS
0.124 0.124 6.3 | PASS
0.107 0.107 6.3 | PASS

Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0* :
sts-0* :
inj-0* :

Line-Line Voltage

Phase A Current

SWcb State (Grid Contactor)

Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)

Power Conditioner Step Injection Signal
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e 10.000v/4 Uicplay Group Zoon1 :20.0 | A

: . iv ool :20. 5 s/div
Position = 1.00 div nnnm F:in:zuu.uk ! (CHb 10kS/s)
wac—00 - ‘Il]l]l] o S S S <Ha|n> ........ S S S S

Stopped 36 E:File
2025706720 16:11:36.80864152 Auto 2026/06/20 16:11:49

Figure 3.2.7.10 Gate Block Time
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Ba oo ler S — e o)
. : ; iv oo :20. 5 s/div
Position : 1.00 div IIBIBIII F:in:zllll.llk ' (CH5 10kS/s)

Stopped 36 E:File
2025/06/20 16:11:36 80864152 huto 2026706720 16:11:44

Figure 3.2.7.11 Relay Time
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Load Condition Mode of Operation Method of Island Detection | Cut Off Time Reconnecion prevention time
ISVEESES B{FE— K BEIMEEIREE— 1R 5 PR Bl BA LE B
Balanced load Discharge Passive + Active
e (AR | KT =8+ 428 <028 >
Parameters Measurement Result Pass / Fail
Rl AR 2 Remarkes
Active Reactive Operation | Gate Block Relay Open Reconnection
Power(W) Power(Var) TegEmey Mode (s)? (s)? Prevention Time (s)? | ' <0.2s .
3>5s =

BEEN H|NEN JEiRER BEE—B GB BR Ry f#5IR5PR P51 BE L Bk s
-10% | -500 10% | -500 0.116 0.116 6.3 | PASS
-10% | -500 5% | -250 0.101 0.101 6.3 | PASS
-10% | -500 0% 0 0.101 0.101 6.3 | PASS
-10% | -500 -5% 250 0.109 0.109 6.3 | PASS
-10% | -500 | -10% 500 0.146 0.146 6.3 | PASS

-5% | -250 10% | -500 0.113 0.113 6.3 | PASS

-5% | -250 5% | -250 60 Discharge 0.105 0.105 6.3 | PASS

-5% | -250 0% 0 0.104 0.104 6.3 | PASS

-5% | -250 -5% 250 0.114 0.114 6.3 | PASS

-5% | -250 | -10% 500 0.141 0.141 6.3 | PASS

0% 0 10% | -500 0.125 0.125 6.3 | PASS

Figure 3.2.7.12 &
0% 0 5% | -250 0.101 0.101 6.3 | PASS 3.2.7.13
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0% 0 0% 0
0% 0 -5% 250
0% 0 | -10% 500
5% | 250 10% | -500
5% | 250 5% | -250
5% | 250 0% 0
5% | 250 -5% 250
5% | 250 | -10% 500
10% | 500 10% | -500
10% | 500 5% | -250
10% | 500 0% 0
10% | 500 -5% 250
10% | 500 | -10% 500

60

Discharge

0.104 0.104 6.3 | PASS
0.118 0.118 6.3 | PASS
0.147 0.147 6.3 | PASS
0.114 0.114 6.3 | PASS
0.107 0.107 6.3 | PASS
0.101 0.101 6.3 | PASS
0.107 0.107 6.3 | PASS
0.115 0.115 6.3 | PASS
0.126 0.126 6.3 | PASS
0.107 0.107 6.3 | PASS
0.096 0.096 6.3 | PASS
0.118 0.118 6.3 | PASS
0.146 0.146 6.3 | PASS

Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0%* :
sts-0* :
inj-0* :

Line-Line Voltage

Phase A Current

SWcb State (Grid Contactor)
Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)

Power Conditioner Step Injection Signal
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B - 10.000v/d Display Eroup Zoom1 20,0k I e &
_ : . iv ool :20. 5 sfAdiv
Position - 1.00 div nﬂnﬂ F:in:zllll.llk ! (CH5 10kS/s)

l.lac.—l]l] S .:.|1|]|]|] . L S L <Ma|n> ........ S S S S

% m """ e G
I| : : : : : : : :

Stopped 13 X File
2025/05/20 14:51:05.34832088 huto 2025/05/20 14:51:13

Figure 3.2.7.12 Gate Block Time
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gridrly Display Group

Eﬂﬁ—i%imi A A 000

AcgMode - Normal

Zoom1:20 .0k |:- | 20kS/s 1s/div

Wa in 7200 . 0k {(CHb 10kS/s)

uac—l]l] B |1|]|]|] oY [ [ o

......... ......... ......... _

Stopped 13
2025705720 14:51:05.34832088 futo

Figure 3.2.7.13 Relay Time

XFile
2025/06/20 14:51:18
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Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnecion prevention time
BfESM BFE— B EMSIRREE— R 1R FFPR L5 BE L fE
Imbalanced load Discharge Active
o < 0.2s 5s
S =Y B AEEN
Parameters Measurement Result Pass / Fail
; Remarks
HEE BIERER HIE
Active Reactive Operation | Gate Block | Relay Open Reconnection
Frequency 12
Power(W) Power(Var) Mode (s)* (s)? Prevention Time (s)? “<0.2s =
3>5s
B3ED EmMEN JEIREE EEE— R GB B[R Ry f#5!/ 5 BR L5 BE LB
-10% | -500 10% -500 0.098 0.098 6.3 | PASS
-10% | -500 5% -250 0.126 0.126 6.3 | PASS
-10% | -500 0% 0 0.137 0.137 6.3 | PASS
-10% | -500 -5% 250 0.113 0.113 6.3 | PASS
-10% | -500 | -10% 500 0.092 0.092 6.3 | PASS
-5% | -250 10% -500 0.104 0.104 6.3 | PASS
60 Discharge
-5% | -250 5% -250 0.118 0.118 6.3 | PASS
-5% | -250 0% 0 0.138 0.138 6.3 | PASS
-5% | -250 -5% 250 0.121 0.121 6.3 | PASS
-5% | -250 | -10% 500 0.096 0.096 6.3 | PASS
0% 0 10% -500 0.100 0.100 6.3 | PASS
0% 0 5% -250 0.111 0.111 6.3 | PASS
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——

T

TESLA

0% 0 0% 0
0% 0 -5% 250
0% 0 | -10% 500
5% | 250 10% | -500
5% | 250 5% | -250
5% | 250 0% 0
5% | 250 -5% 250
5% | 250 | -10% 500
10% | 500 10% | -500
10% | 500 5% | -250
10% | 500 0% 0
10% | 500 -5% 250
10% | 500 | -10% 500

60

Discharge

Figure 3.2.7.14
0.152 0.152 6.3 | PASS & 3.2.7.15
0.125 0.125 6.3 | PASS
0.098 0.098 6.3 | PASS
0.101 0.101 6.3 | PASS
0.120 0.120 6.3 | PASS
0.138 0.138 6.3 | PASS
0.140 0.140 6.3 | PASS
0.099 0.099 6.3 | PASS
0.096 0.096 6.3 | PASS
0.118 0.118 6.3 | PASS
0.136 0.136 6.3 | PASS
0.126 0.126 6.3 | PASS
0.110 0.110 6.3 | PASS

Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0%* :
sts-0* :
inj-0* :

Line-Line Voltage
Phase A Current

SWcb State (Grid Contactor)

Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)

Power Conditioner Step Injection Signal
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Load Condition Mode of Operation Method of Island Detection Cut Off Time Reconnecion prevention time
BfESM BFE— B EMSIRREE— R IR IR L5 BE L fE
Imbalanced load Discharge Passive + Active
o < 0.2s 5s
A EEE ME ZH) -+ BEEN
Parameters Measurement Result Pass / Fail
; Remarks
HEE AITERER HIE
Active Reactive Operation Gate Block Relay Open Reconnection
Frequency 1,2
Power(W) Power(Var) Mode (s)* (s)? Prevention Time (s)? “<0.2s =
3>5s
BRIES wESN JEIRER EEE— R GB B5PR Ry f#5!/ 5 BR L5 BE LA
-10% | -500 10% | -500 0.104 0.104 6.3 | PASS
-10% | -500 5% | -250 0.115 0.115 6.3 | PASS
-10% | -500 0% 0 0.164 0.164 6.3 | PASS
-10% | -500 -5% | 250 0.110 0.110 6.3 | PASS
-10% | -500 | -10% | 500 0.095 0.095 6.3 | PASS
-5% | -250 10% | -500 0.097 0.097 6.3 | PASS
60 Discharge
-5% | -250 5% | -250 0.112 0.112 6.3 | PASS
-5% | -250 0% 0 0.151 0.151 6.3 | PASS
-5% | -250 -5% | 250 0.113 0.113 6.3 | PASS
-5% | -250 | -10% | 500 0.100 0.100 6.3 | PASS
0% 0 10% | -500 0.095 0.095 6.3 | PASS
0% 0 5% | -250 0.112 0.112 6.3 | PASS
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——

T

TESLA

0% 0 0% 0
0% 0 -5% | 250
0% 0 | -10% | 500
5% | 250 10% | -500
5% | 250 5% | -250
5% | 250 0% 0
5% | 250 -5% | 250
5% | 250 | -10% | 500
10% | 500 10% | -500
10% | 500 5% | -250
10% | 500 0% 0
10% | 500 -5% | 250
10% | 500 | -10% | 500

60

Discharge

Figure 3.2.7.16
0.151 0.151 6.3 | PASS & 3.2.7.17
0.113 0.113 6.3 | PASS
0.102 0.102 6.3 | PASS
0.097 0.097 6.3 | PASS
0.116 0.116 6.3 | PASS
0.130 0.130 6.3 | PASS
0.139 0.139 6.3 | PASS
0.106 0.106 6.3 | PASS
0.097 0.097 6.3 | PASS
0.107 0.107 6.3 | PASS
0.128 0.128 6.3 | PASS
0.144 0.144 6.3 | PASS
0.105 0.105 6.3 | PASS

Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0* :
sts-0* :
inj-0* :

Line-Line Voltage
Phase A Current

SWcb State (Grid Contactor)

Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)

Power Conditioner Step Injection Signal
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Figure 3.2.7.16 Gate Block Time
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3.2.7.2 Anti-Islanding Operation Prevention Test after Instantaneous Voltage Drop

H a7, == PA fY . —_ =p
Detection BibFEEIR TAREBRZOEIHERRF 1 FHER
Output Power: 5.0 kW
Criteria 1 HIEE%E (BIMEIRE N OIEEIR > E—4F > XCKD5ER)
Load Condition Mode of Operation Method of Island Detection | Voltage Drop Level Gate Block Time | Relay Open Time
=VaESLE EEE—R EMEIREE— N BEERTLANL GB &R K5 PR Ry &5 KFPR
Imbalanced load Discharge Passive + Active
s 0.52pu < 0.2s < 0.3s
RN EEaE % ZEh+ BEED
Parameters Measurement Result Pass / Fail
- Remarks
HIEE BIERER HIE
Reactive Operation Gate Block Relay Open
Active Power(W) Frequency 1
Power(Var) Mode (s)? (s)? <0.2s ..
X S
N N " <0.3s
B3END EMEND JEREER EEE—R GB B[R Ry &5 B5pR
-10% -500 10% -500 0.0867 0.0867 | PASS
-10% -500 5% -250 0.1577 0.1577 | PASS
-10% -500 0% 0 0.0972 0.0972 | PASS
-10% -500 -5% 250 0.1277 0.1277 | PASS
60 Discharge
-10% -500 -10% 500 0.1483 0.1483 | PASS
-5% -250 10% -500 0.1062 0.1062 | PASS
-5% -250 5% -250 0.0859 0.0859 | PASS
-5% -250 0% 0 0.1215 0.1215 | PASS
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-5% -250 -5% 250
-5% -250 -10% 500
0% 0 10% -500
0% 0 5% -250
0% 0 0% 0
0% 0 -5% 250
0% 0 -10% 500
5% 250 10% -500
5% 250 5% -250
5% 250 0% 0
5% 250 -5% 250
5% 250 -10% 500
10% 500 10% -500
10% 500 5% -250
10% 500 0% 0
10% 500 -5% 250
10% 500 -10% 500

60

Discharge

0.1105 0.1105 | PASS
0.1299 0.1299 | PASS
0.088 0.088 | PASS
0.0871 0.0871 | PASS
0.0909 0.0909 | PASS
0.1202 0.1202 | PASS
Figure 3.2.7.18 &

0.1659 0.1659 | PASS 3.2.7.19
0.0914 0.0914 | PASS
0.0927 0.0927 | PASS
0.0996 0.0996 | PASS
0.1326 0.1326 | PASS
0.1136 0.1136 | PASS
0.09 0.09 | PASS
0.1154 0.1154 | PASS
0.0898 0.0898 | PASS
0.1102 0.1102 | PASS
0.1192 0.1192 | PASS
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Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*: Line-Line Voltage

aac-0*: Phase A Current

gridrly: SWcb State (Grid Contactor)

pwm-0*: Power Conditioner Gate Signal

rly-0* : Power Conditioner Output Relay

sts-0* : Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)
inj-0* : Power Conditioner Step Injection Signal
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Criteria O HIEE4£0 (BlFELE TREZROESRE (C K DHER)

Load Condition Mode of Operation Method of Island Detection Gate Block Time Relay Open Time
I=YEE St EMEE—R BEMER RN E— R GB R IR Ry &5 EFPR
No load Discharge Passive + Active
< 0.2s < 1s
e RE ZEh+ B
Parameters Measurement Result Pass / Fail
- Remarks
SHEME BITERER HIE
Active
Frequency | Operation Mode Gate Block (s)! Relay Open (s)? 1<0.2s
Power(W) 2oy %
<l1s
BMEN IENE EEE—R GB B5R Ry &5 KFfR
100% | 5000 60 Discharge 0.069 0.069 PASS Figure 3.2.7.20
Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):
Vac-0*: Line-Line Voltage
aac-0*: Phase A Current
gridrly: SWcb State (Grid Contactor)
pwm-0*: Power Conditioner Gate Signal
rly-0* : Power Conditioner Output Relay
sts-0* : Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)
inj-0* : Power Conditioner Step Injection Signal
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3.2.8.1 Anti-Islanding Operation Prevention Test in Multiple-unit interconnection Z#

"COEMIEFR [ LEFER

Load Condition Mode of Operation | Method of Island Detection Cut Off Time
=IEESEs }EE—R BEEiia i E— R R BSIR
Balanced load Discharge Active
o o < 0.2s
W TERE (ClExkaTE) ME BEED
Test Result FHXBRIEER
Pass / Fail $IE
Average Cut off Time(s) — — — Remarks
B & T DT B Criteria -1 Criteria O Criteria /\ =
Max Ave- Min Ave < 0.2s Ave of n >= Ave of n+1 Cut Off time < 0.2s
2 Inveters 0.169
Pass
3 Inveters 0.161 Pass Pass
(0.013s)
4 Inveters 0.156
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Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*: Line-Line Voltage

aac-0*: Phase A Current

gridrly: SWcb State (Grid Contactor)

pwm-0*: Power Conditioner Gate Signal

rly-0* : Power Conditioner Output Relay

sts-0* : Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)
inj-0* : Power Conditioner Step Injection Signal
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2 inverters (1 reversed phase)

No. Max Gate Block (s) Max Relay Open (s) Average (s) Remarks
GB EFPR Ry f#51 iR 9B (2]
1 0.180 0.180
2 0.168 0.168
3 0.167 0.167
4 0.164 0.164
5 0.164 0.164
6 0.173 0.173
7 0.164 0.164
8 0.166 0.166 0.169
9 0.180 0.180
10 0.164 0.164
11 0.169 0.169 Figure 3.2.8.4 & 3.2.8.5
12 0.164 0.164
13 0.177 0.177
14 0.175 0.175
15 0.166 0.166
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3 inverters (1 reversed phase)

No. Max Gate Block (s) Max Relay Open (s) Average (s) Remarks
GB KR Ry f#51 iR 4B [
1 0.1615 0.162 Figure 3.2.8.6 & 3.2.8.7
2 0.1583 0.158
3 0.1599 0.160
4 0.1585 0.159
5 0.1569 0.157
6 0.1589 0.159
7 0.1689 0.169
8 0.1678 0.168 0.161
9 0.1648 0.165
10 0.1568 0.157
11 0.1682 0.168
12 0.1582 0.158
13 0.1562 0.156
14 0.1596 0.160
15 0.1666 0.167
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4 inverters (2 reversed phase)

No. Max Gate Block (s) Max Relay Open (s) Average (s) Remarks
GB KR Ry f#51B5PR 4B (25

1 0.163 0.163

2 0.153 0.153

3 0.152 0.152

4 0.153 0.153

5 0.152 0.152

6 0.157 0.157

7 0.162 0.162

8 0.164 0.164 0.156

9 0.151 0.151
10 0.163 0.163
11 0.154 0.154
12 0.153 0.153
13 0.154 0.154 Figure 3.2.8.8 & 3.2.8.9
14 0.155 0.155
15 0.161 0.161
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Figure 3.2.8.9 Relay Time
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3.2.8.2 Anti-Islanding Operation Prevention Test in Active Function Standby State

HEENEBERTILIARE C DB IHIE SR Py L 5B

AHER(E,  [ZEEER FRT WIGE] DIFACEMT D.

3.2.8.1 Dtz [EEENEBERINIARR] TRIELZIZS. ARBRZ1T D,

Load Condition Mode of Operation Method of Island Detection Cut Off Time
I=YEE St EMEE—R BERERIREE— B IR BFR
Balanced load Discharge Active

a ~ < 0.2s
iiTEfE (ClErtéErsE) & AEEN
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4 inverters (2 reversed phase)

No. Max Gate Block (s) Max Relay Open (s) Pass/Fail #IE Remarks
GB KR Ry f#5IE5PR < 0.2s =
1 0.143 0.143 Pass
2 0.184 0.184 Pass
3 0.156 0.156 Pass
4 0.164 0.164 Pass
5 0.137 0.137 Pass
6 0.150 0.150 Pass
7 0.147 0.147 Pass
8 0.155 0.155 Pass
9 0.148 0.148 Pass Figure 3.2.8.10 & 3.2.8.11
10 0.134 0.134 Pass
11 0.132 0.132 Pass
12 0.138 0.138 Pass
13 0.141 0.141 Pass
14 0.139 0.139 Pass
15 0.142 0.142 Pass
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Scope Channel Description (-0*suffix indicates unit number e.g. ‘-00’, -01’, -02’, -03’):

Vac-0*:
aac-0*:
gridrly:
pwm-0*:
rly-0* :
sts-0* :
inj-0* :

Line-Line Voltage

Phase A Current

SWcb State (Grid Contactor)

Power Conditioner Gate Signal

Power Conditioner Output Relay

Power Conditioner Active Function Status Signal (Operational — HIGH, Standby — LOW)
Power Conditioner Step Injection Signal
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Figure 3.2.8.10 Gate Block Time
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Figure 3.2.8.11 Relay Time
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3.2.11.1 State Transition Verification Test from Active Function Standby State to Active
Function Enabled State BEENHEBEFFHEIRREN SEEENEBE R INIRRE N DIREEBIEHESDFBR
AHERE.  [BEEESR FRT MSE] DE&CEHET 3.

Criteria 1 ¥IEEE (CREREOEDERE. BEEMEEEFIHEIRREN SEEENMEEERMNIRRE(CIBITI D2 &)

Harmonic Voltage Pass / Fail
Voltage Current Active Power Frequency Step e Active state H|E Remarks
BE(V) TR (A) | BHBHW) | ERE(H) SR BEES BSEPR® | state changeto | 1A%
EPANEIE (V)
AFYT (V) operational
2nd 202.232 24.356 4918.595 60.002 0.055 - Standby -
order 202.223 24.364 4918.451 60.002 2.245 2.19 Operational Pass
3rd 202.235 24.356 4918.664 60.002 1.245 - Standby -
order 202.218 24.384 4915.806 60.002 3.484 2.239 Operational Pass
4th 202.226 24.357 4918.654 60.002 0.028 - Standby -
order 202.214 24.366 4917.704 60.002 2.254 2.226 Operational Pass
5th 202.232 24.356 4918.556 60.002 0.987 - Standby -
order 202.219 24.376 4915.969 60.002 3.284 2.297 Operational Pass
6th 202.260 24.361 4920.350 60.002 0.039 - Standby -
order 202.249 24.368 4918.891 60.002 2.281 2.242 Operational Pass
7th 202.247 24.358 4919.343 60.002 0.722 - Standby -
order 202.232 24.373 4917.324 60.002 2.995 2.273 Operational Pass
202.252 24.365 4920.826 60.002 1.754 - Standby -
Thb 202.225 24.391 4918.543 60.002 3.990 2.236 Operational Pass
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Criteria O ¥IEE#O CAIERZETIADERE.

REBMEEESIIAREN S RERMERERIRRR (CRAT LIV &)

Harmonic Voltage Pass / Fail
Reactive Applied ) -
Voltage Current Active Power Frequency Step Active state HE Remarks
. N . Power . Voltage . N
BEV) BR(A) BEhEH (W) R (Hz) N SEEN RS EENIRRE no state 25
mEhEE S (var) _ EDONEEE (V)
AT (V) change
2nd 202.235 24.359 4919.163 60.002 -44.937 0.058 - Standby -
order 202.226 24.365 4919.072 60.002 -44.574 1.856 1.798 Standby Pass
3rd 202.249 24.355 4918.676 60.002 -44.998 1.248 - Standby -
order 202.246 24.377 4916.884 60.002 -46.348 3.046 1.798 Standby Pass
4th 202.232 24.356 4918.634 60.002 -45.121 0.031 - Standby -
order 202.225 24.361 4917.848 60.002 -45.519 1.885 1.854 Standby Pass
5th 202.224 24.356 4918.475 60.002 -45.632 0.988 - Standby -
order 202.220 24.372 4916.906 60.002 -46.874 2.838 1.85 Standby Pass
6th 202.225 24.365 4920.129 60.002 -45.525 0.023 - Standby -
order 202.219 24.369 4919.226 60.002 -46.124 1.863 1.84 Standby Pass
7th 202.235 24.358 4918.949 60.002 -45.839 0.722 - Standby -
order 202.225 24.370 4917.916 60.002 -46.990 2.579 1.857 Standby Pass
202.261 24.367 4921.561 60.002 -44.386 1.755 - Standby -
THD
202.235 24.387 4919.136 60.002 -46.429 3.603 1.848 Standby Pass
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3.2.11.2 State Transition Verification Test from Active Function Enabled State to Active
Function Standby State

HEBNEREBZNIR

N -
BE
71N

NS BEENMERERFAEARRE AN DIR

LA N = =_p
REBISMES R BR
AHER(E.  [ZEEIEZR FRT MWIHE] DIFS(ICEHET D,
Active State change Pass / Fail
Active
Voltage Current Power Frequency S— time HIE Remarks
atus Be
BEV) ER(A) BYWEH B (Hz) e IREEEBREE T | state change to standby (e
(W) DEfE (s) within 0.55+0.1s
201.051 24.508 4920.423 60.003 | Opertional - -
201.050 24.508 4920.377 60.022 | Standby 0.551 Pass
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3.2.12 Reactive Power Oscillation Suppression Confirmation Test

AiER(E.  [ZEEER FRT MIGE] OBE(CEHET D,
. Pass / Fail
Active Remarks
Status changes to standby and stays for 1min
Status . ‘ =
BI—>E DU (C 1 3 EDHNHEIAHAS:
Operational
Step 1 . -
AEENIARE
Standby
Step 2 | . Pass
TFHARRR
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