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BARIEES
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BAHNER
HE
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BEENE

SMA Solar Technology AG

1000V

' 598V-800V /627 V-800V
{660V / 690V
110 A
150 A
| 420V / 440V
| 60000 W
| 60000 VA
' 50 Hz / 60 Hz
87 A
[0 =100
B 8
=4 FSYALZAR
IP65
| 75kg
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F X FERIE / Test environment:

TRAMEL, TOTSLARELGZACERSIUDCERETENL S HWEBTTRA FLTWEY, /The used
AC- and DC-source is programmable for each test.

EEEFH : 0~690V
JBREER B : 40~70Hz

ACEBE VRFL | Uy ESVE
—45 2R /grid

/ AC - Source impedance

NIT—=TFF+5
44 / Power

analyser

L1

d

L2

A3
O

A4 iINn—%4

[ inverter

connected to this test object

* COTR MEICIERERMNER SN TULEEA / Neutral is not

oee | DCER YR T
L/

d

DC-

DC - Source

w1 /

control

1: TR FEE (EERHFL S X TL) /Figure 1: Test setup (simulated grid)

SHAIZEE / Used equipment

#3235 / Name: RNERZES / Internal No. BIEA #hH#ARR / Next calibration
Spitzenberger & Spies 1091 .

Test System for PV-Inverter

Hygro- /Thermo- /Barometer 1073 Apr. 18

Current Transducer 1096 Aug. 18

Current Transducer 1097 Aug. 18

Current Transducer 1098 Aug. 18

Current Transducer 1102 Sep. 18
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CORBRHREEE. ROMBEEIBHEINTLET,
This test report consists of the following appendices:
HEBRES/ HEE/ R=Y/
Test no. Annex page
) MEE 1 - HEBRER / 12
Annex 1 — Test Results
3.2.1 XRBEERUVF BEREHER / AC over-voltage and under-voltage tests 13
322 Bk £ 7 R UK T 88& / Frequency-rise and -drop tests 23
3.2.7 BEER iR H T AR50 Hz) / Anti-Islanding operation test @ 50 Hz 33
3.2.7 B @R iR H T A (60 Hz) / Anti-Islanding operation test @ 60 Hz 38
BdEERiR T A (50 Hz) / Anti-Islanding operation test with rotating
3.2.7 . 43
machine @ 50 Hz
BEER R T XM (60 Hz) / Anti-Islanding operation test with rotating
3.2.7 . 48
machine @ 60 Hz
BB ER iR H T AR50 Hz) / Anti-Islanding operation test with reactive
3.2.7 53
power @ 50 Hz
BdEER iR T A (60 Hz) / Anti-Islanding operation test with reactive
3.2.7 57
power @ 60 Hz
B @SR T X M50 Hz) / Anti-Islanding operation test with rotating
3.2.7 . . . 61
machine with reactive power @ 50 Hz
BdEERiR H T A 60 Hz) / Anti-Islanding operation test with rotating
3.2.7 . . . 66
machine with reactive power @ 60 Hz
EE% O —E M AR L 5K5% / Fixed time blocking after grid
3.2.91 71
blackout recovered
EE %O —E M AR L 5K5% / Fixed time blocking after grid
3.29.2 72
blackout recovered
4.3 1885 713 5{E& / Operation power factor test 76
4.4 HhE KR E R ELER / Higher harmonics test in output current 77
45 JRREREAER / Leakage current test 80
4.6 EE L F % aEEER / Suppression function test against voltage-rise 81
4.8 VIR RA— e ER / Soft-starting function test 85
51 ANBHREREBR (BLUVBERAZEHER) / Sudden change of DC-input 86
’ power
6.3 i B = £ {E T3 BR(FRT) / Fault Ride Through Test (FRT) according 91
’ JEAC9701-2012
6.4 B EZE R ER / Frequency fluctuation Test 121
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SR/

RS B/ Verification of acceptance criteria ,
Verdict

P:Passed &#%TR9

321 XRBEERUVFEEEHER/AC over-voltage and under-voltage tests

321a |REBENIRHSIFSE. BRBEFRESIUT—NTOVIE8E,
Abnormal voltage shall be detected and switching device shall open and gate block function P
shall operate.

3.21b BRHELANIVEEEE DL 2%LIA, P
The protective level shall be within value £ 2%.

321c |BRHFRIIFEEMBEDL01FLA, 5
Detection timing shall be within + 0.1 sec of setting value.

321d |RHEEHAIERLTL, —ERFFEFBELIILGV, FHERALEDT-H. FHEROHK
ERfERP6TS IR
Even if grid-ine voltage resumed back to normal. the power conditioner shall not be re- P
engaged for a period specified in the specification sheet or for set time (for example. 150
seconds) automatically or manually.

3.2.2 FRH LR RVETHER/Frequency-rise and -drop tests

322a |RERREHISIBRHESNI-GE, BRMBFAKES LV T— IOV E8E,
When abnormal frequency is detected. the switching device shall open and gate block P
function shall operate.

3.22b BRHELAILILEREBD+0.1 HZLLA, =
Protective level shall be within £ 0.1 Hz.

322c |BRUEERIFFREMBDL0.1FLURN, 5
Operating time shall be within £ 0.1 sec of setting value.

322d | R#MERBLINERLTL. —EFEIEBELIILGED, FERENLADO. FEERD
HERERP6TSR
Even if frequency is recovered. grid-connected equipment shall not re-engage for fixed time P
(for example 150 sec). Furthermore. even when “operate” switch is pushed on during such
protective holding period. the power conditioner shall not re-engage.

3.2.7 E¥nE#RiRH E&#/Anti-Islanding operation test

Z8) A / Passive detection system

1. BEmKEN R SN IR MBS ST — T 0y o058 LINEIE, 2B B
WERARHEEICIL, FRFLHLIMN, TELETZDEEHMN BN E,
When islanding operation is detected. both the cut-off switch as well as gate block function P
shall be activated within 0.5 second. In case of the passive detection method. there might be
“insensitive zones” (sections where non-islanding operation can be detected). but such
zones should be made as narrow as possible.

2. BELREZRHE LR TRIEBEENBRLIGETHL, —EREAIBLEIILENIE, FE P
BRABEDTO. FHEROHABRBERPOISE

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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Even if grid-ine voltage is recovered. grid-connected equipment shall not be re-engaged for a
certain period (about 5 seconds) after islanding operation is detected.

#EEA R / Active detection system

3.

BMERKEA RSN IIR, EMBERARE LV — T 0voA0.5~ 17 LUIREN 5,

When islanding operation is detected. both the cut-off switch as well as gate block function
shall be activated in 0.5 to 1 sec-ond.

BEMEGRZREL-RTRHBENERLLEETL, —ERFARBLIILGENE, FE8IE
RABADT=0H. FHERORRIERPISHR

Even if system voltage is recovered. grid-connected equipment shall not be re-engaged for
the time indicated in the specifications or for a certain time.

B LU ZEIX / Passive and active detection systems combined

o

BEmEwmEzmt L, 1R URNICHARAREARRVOS — TRy IV BENEET S &, 1=
L. BBMAXTHRELELLEZESE, 05 MLUE1RLURATHSZ L.
When islanding operation is detected. both the cut-off switch as well as gate block function

shall be activated within 1 second. If the active detection method is activated first. both the cut-
off switch as well as gate block function shall be activated in 0.5 to 1 second.

BEMEGZREL-RTRHBENERLEEETYL, —ERFAFBLEIILANE, FHE
R/HNBADT=&. F HEROHABRERPETSRE

Even if system voltage is recovered. grid-connected equipment shall not be re-engaged for
the time indicated in the specifications or for a certain time.

SFEREMEGRREDORBRICE TR RTE., B AR IC I THESNG TNIXESE
LY

During the tests under the passive detection only. be sure that the region islanding operation
occurred be covered by active detection system in its insensitive zone.

3.2.9.1 5 E% 0 — ERFREHR AR 1L 5 E&/Fixed time blocking after grid blackout recovered

3.2.9.1

RMEBICIYBRIILEERTRRBEENERLLEETH, —ERMEBLIILENIE, 5t
BHo0BERFIEE SHENANSNEEETH>TH Rk,

Even ifthe grid is recovered the inverter should not restart before the fixed blocking time is over

3.2.9.2 §E%D—ErRHR AL ER/ Fixed time blocking after grid blackout recovered

3.2.9.2

(1) ERANEEMSE =154 / Interruption on DC-input ERA WA BRASh-%. BE
Bit5IELEFREEHRT AL, Tl BAFIHIALRFROERZE#RKETHIE,

(2) FEZHRLESE-15S / ACvoltage failure HIHERICEREAEHAEFERALTLSD
TxgH

B) ERANEZEESE T, TORIZEEER E S HT1-15E/ACvoltage failure after DC
interruption FHERICERHABNZFEALTLSELDICH-TIEIERAANBERASNT
Z. GIHERCEAEREZERL TOWALDICH-TIERMEENEEL-ER. BEBLSI
B %589 52 &, / In the case of using the DC output power for the control power
supply. after the DC input is reactivated. if the commercial power supply is used as the
control power supply. after the system voltage recovers. restart again Measure parallel
time.

(4) BEEERESIE T, TDRICERANEERS 1354 / DC interruption after AC-

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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voltage failure

ZEHRITHIE, /

the system voltage recovers. restart again and measure the parallel blocking time.

HEERICERENBEAZFEALTODLDICHOTRHERANABRASNI-&, HIHE
RICEABRZEAL TLALDICHHTIIRHBEENEEL &R, BER IS LR

In the case of using the DC output power for the control power supply. after the DC input
is reactivated. if the commercial power supply is used as the control power supply. after

3 Bz 13 ER/Operation power factor test

4.3

WWENETERLI-EEDEDBENEDREMN. 0.03FIF0.05UTTHH &,

As to inverters that are equipped with a power factor constant control function, the
reactive power error value shall be less than 0.03 or 0.05.

4.4 HAOSHKERHER/Higher harmonics test in output current

4.4

HASHFKERITHEES%UT ., HERI%LLT,

and no more than 3% for each harmonic component.

Output current distortion factor shall be no more than 5% for overall current distortion factor.

4.5 BB B ER/ Leakage current test

4.5

JETH|IEREEFX D4 L2 EIROHEFEEIMNSVELT] TIH, BEERADOD=4
S50kW RiFED/NT—avT a4 aFICBREEIND=O, SET—HELHYET,

JET criteria is “Output terminal voltage of the filter shall no more than 5V” but it is for
less than 50kW three phase inverters to connect to the low voltage grid. Hence the
test data is just reference.

574
(MR
L)

(no criteria)

B L FHNFI A E%/Suppression function test against voltage-rise

46a

RMBEZENBAL L CITEMEGLMAEE TI20VL10%LL T IZHEHF.

Grid-ine voltage shall be maintained within standard voltages (101V +6V) for nominal 100V
line. or within standard voltages

(202V + 20V) for nominal 200V line by suppression of the effective power or leading phase

operation function. Tested with 420V £10% and 440V £10%!

4.8 Y ILRHA—HEREEKER/Soft-starting Function Test

48a VIRRZ—MEREIZKY | BB ICRBTBEREL,
Rush over-current at start-up shall be prevented by a specified soft start function.
48b ACHNEFRDEBH . EXRER150% U LFMZ T 100%Z#Z HEHH0.5F LIA,

AC output of over-current power conditioner (R.M.S. value) shall be no more than 150% of
rated current and no more than 0.5 sec.

51 ANBHRZEHAR(BLUVERRZEHER)/Sudden change of DC-input power

5.1

BEICERTSHE, ACHABRDENERER150%LLT . 100% Zi#E 2 HEFRE A
0.5 LINTHAC &,

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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The inverters must smoothly follow up the sudden changes in DC input power. Variation in AC
output current shall be not more than 150% of the rated current and that duration exceeding
100% shall no more than 0.5 sec.

6.3 ERIFEEETHAER (FRT:ER)/Instantaneous Voltage-drop Test(FRT)

1

BB KT (R E X 20%60%)/ Instantaneous voltage drop (residual voltage: 20% of the
rated voltage)

1. 9-%@, 20%@5945# ‘ﬂi—F' J"'J'L, jt§IJ iﬁ’&ﬂi‘ffﬂ.j—é t

cBEERETARELERBENS2HAVILUADS— T O Y Y294 VIILLRAIZER
TEHES5—rTOvVY)

BHET D

L. SR TRy oo 0ERERE. EEETHRICEVWVTEES—FJDv ) %
TIHhEVWineEd 5, O BEEFRROADLUAIC, BREEZETRELEMETSE
HNEBEALNDB0%LULEDHNZEITI &,

N, RMEENRFBLEZFOBERNERERDI150%UT. HD100% %8 X HEHEH
0.5 UATHY ., 5 BEoirEMET S &, L. RMEENEIRL BERE2Y A
JILRADT— TRy QY42 ILURNIZE

BT E5—rTOYY)IHEERT S,

Inverters must remain in connected operation even when an instantaneous voltage drop
to 20% occurs.

Gate blocking for 2 cycles or less (gate blocking that recovers within 2 cycles) from the
moment of generation of an instantaneous voltage drop. except for the test with phases
input angle of 0°.

However. gate block must not occur again if the voltage drop is still present after
recovery from gate blocking. Within 0.1s after voltage recovery. output must reach 80%
or more of the active power output prior to the instantaneous voltage drop.

Overcurrent on the grid voltage recovery must not exceed 150% of the rated current;
overcurrent duration time of above 100% must be 0.5s or less; and the gate block
function must not operate.

% 5= B (7% = £ 0%EF)/ Instantaneous power failure (residual voltage: 0% of the rated
voltage)

1. BREFO%DBEHETETICHN LIS ESRE#MGET 20hFELE. ¥Y—+T0vs %
T52¢E, A EREERRIOMLUAIC, BHRERETREMICBTS2EADENE LD
80%UEDHEAZEITST L, /\. ZMEEDERIFIC. BERSEERETRD150%LL

T. hD100% % B2 5EMMA0S5 WLURNTHY ., ¥—

Oy OBENEMELG N &,

Inverters must remain in connected operation. or gate blocking must occur even when
an instantaneous power failure occurs.

Within 1.0s after voltage recovery. output must reach 80% or more of the active power
output prior to the instantaneous power failure.

Overcurrent on the grid voltage recovery must not exceed 150% of the rated current;
overcurrent duration time of above 100% must be 0.5s or less; and the gate block
function must not operate.

RI+EZ 1t %4 5 BEIE T/ Voltage Drop accompanied with Phase Changes

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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. BREEEETICH L, B5EEE#GET 5 &,

- EREETORELEBEE2Y A VIVLUADST— Ty Y2894V ILURIZERT 57
—rTBYY)LEHE BT B,

L. F—hJ0voro0EREE, EEETRICEVWTEESS—FJOY )
ZIIOLEVWLDET

%, A. BEEERRIABLUAIC. BREERETRLEMICE T 5HMENHIDE0%LL
EDOHAETSIE, /N RRBEENERLFOBERNVERERD150% LT,
MND100% %8 A HEFEA0HMLINTH Y .. 5

BEEZMMT DL, L. RREBENERLEBR2Y A2 LUADGS— T 0Oy
9
YAV LLRIZERT H7—bT0OVD)LHET S

Inverters must remain in connected operation even when an instantaneous voltage drop
occurs.

Gate blocking for 2 cycles or less (gate blocking that recovers within 2 cycles) from the
moment of generation

of an instantaneous voltage drop is allowed.

However. gate block must not occur again even if the voltage drop is still present after
recovery from gate blocking.

Within 0.1s after voltage recovery. output must reach 80% or more of the active power
output prior to the instantaneous voltage drop.

Overcurrent on the grid voltage recovery must not exceed 150% of rated current;
overcurrent duration time of

above 100% must be 0.5s or less; and the gate block function must not operate.
However. gate blocking for 2 cycles or less (gate blocking that recovers within 2 cycles)
on the moment of the grid voltage recovery is allowed.

6.4 BiRHLESHAE (FRT & E&/Frequency Fluctuation Test (FRT Test)

1

BRREEBFRICNAT—a0T 1 arhittidEsmE#inT o &,

The inverters remain in connected operation during frequency fluctuation.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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MRE1 - HABRER /

Annex 1 — Test Results
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3.21 |XFBAEBERVUFBEERER / AC over-voltage and under-voltage tests

T A& / Validator: Christian Schaller TAMERH / Testdate: |[20174£05818H

AT S EIE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCA A& / DC-voltage: | 800 V

EREZH AE A /Rated active

60.0 kw - -
output:

{#5% / Remarks: -

LRBAEERUALEETEEER(50HZ) / AC over- and undervoltage test@50Hz

f#5| L XL / Detection level
EHILAJLITREEDE 2%LLA, / The protective level shall be within value + 2%.

BE(E ]I L LR R
Detection level Detection level result Result
105%: 441 V (OVR) 435.96 V Ok
115%: 483 V (OVR) 477.35V Ok
120%: 504 V (OVR) 498.14 V Ok
90%: 378 V (UVR) 37464V Ok
85%: 357 V (UVR) 353.34V Ok
80%: 336 V (UVR) 33255V Ok

251 #5FR / Detection time
25 B5PR (X ER EME D+ 0.170 LU, / Detection timing shall be within + 0.1 sec of setting value.

R EE 25 RFRHE R EE S
Detection time Detection time result Result
500 ms (OVR) 478 ms OK
1000 ms (OVR) 974 ms OK
2000 ms (OVR) 1971 ms OK
500 ms (UVR) 481 ms OK
1000 ms (UVR) 978 ms OK
2000 ms (UVR) 1979 ms OK

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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Device STP 60-JP-10 Date 2017405H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

— Trip limit (L1-L2. L2-L3. L3-L1) : 441.00V.

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 248.26V in 0.29V steps until inverter disconnect from grid!

— Tolerance: £8.40V

A Rec
IIFIIY
=5 s55 —
|i2| S I =
i < e —
$:/ ik i —/—
N3 @- y ———
10.391 17.726 25.062 32.397 @
Rec
=) E I e T
R \
H ] \
I -3.0‘56 10.391 17.726 25.062 C 32.597 @
A Rec
2 o
KY =
o REE
R 25 !
oD roy |
-+ NE |
- 3.056 10.391 17.726 25.062 32.397 @
Cycle 1 2 3 4 5 6 7 8 9 10
= ? B Trip VoltageL1-L2 [V] 436.00 - - - - - - - - -
* 2 ¥ Trip VoltageL2-L3 [V] 435.29 - - - - - - - - -
Trip VoltagelL3-L1 [V] 435.58 - - - - - - - - -
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ARSI . TMAEE@50Hz (fRFFBREEE : 500ms) CDEBERTIIHEBEICEL Y FT O THM
BEEEN3 #MNT-fBEICHYET/
Example of test item: OVR @50Hz (detection time setting is 500ms)

Device STP 60-JP-10 Date 2017405H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 242.00V to 246.70V and then jump to 256.70V!
— Dwell time: 400ms

— Trip time: 600ms

Cursor values
R | Rec I curl Curll Delta
88 ' i UL
78,3 4260  -2043
S T T e T T
s =R GUOTI00 e e ee
e B \‘flm l Jli‘l}\\l I\‘ S'\!" !1]‘[[)1!‘;’\\“] f\{ !Iv\’n\“”‘“‘j \!H‘J{ 1’( ;\1\[ ‘UH‘WH’ U] oo
g ssUTTRRRRRROTRIRRRI, ———
MR 233 QA L
888
58
9.658 9.848 10.038 10.227 10.417 & dt=4782ms f=2,09 Hz
Cursor values
oot Rec ‘ curl curll Delta
S I [ Al
Ly 3,4 0.0 34
- <L | T R T f & \)\ me 13,7 0,1 136
e 56 W’("!;"’)M“J’\Ilm‘} ‘J \"fpll‘r\{‘f \Y)[:Q\\ﬁ ﬁq ‘/:\\ﬂl“m(}' \51‘\ f‘v‘\\r{}“w ?{‘Jfllirtlf U’lhiﬂ e
R =4I "r}, K‘» {/{VH] il ‘r“}i | {JN« -10,3 0,0 10,3
H 2230 W \/UW‘-I Ju 1\% | \)\;[WULI U:\\V‘:J\"I. il ’\ J U\V‘Vj W‘\! ’v\ U’u\'»\v’[‘f VL "J‘Ji‘ "w
BA]
5%
9.658 9.848 10.038 10.227 10417 & dt=478,2ms f=2,09 Hz
Cursor values
______A Rec Curl Curll Delta
AN I I RIyAB
2 1,0000 00000  -1,0000
K¢ RIyBC
A 1,0000  0,0000  -1,0000
“R RIyCA
= 1,0000 0,0000 -1,0000
L trigger
gg,;:gg 1,0000 0,0000 -1,0000
9.658 9.848 10.038 10.227 10417 Z W AI82ms f2200Hz |
Cycle 1 2 3 4 5 6 7 8 10
RIyAB 478 ms - - - - - - - -
RlyBC 478 ms - - - - - - - -
RIyCA 478 ms - - - - - - - -
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HERERY . TRFEBRET@50Hz (fRFILARILEE : 357V) /

Example of test item: UVR @50Hz (detection level 357V)

{525 /Report No.

14THO075_JPN_3

Device STP 60-JP-10 Date 2017405H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 210.62V in 0.29V steps until inverter disconnect from grid!
— Trip limit (L1-L2. L2-L3. L3-L1) : 357.00V.

— Tolerance: £8.40V

Rec

365
365
365

Limit; - [V]

RIEE

35
350
350

13.246

23.391

43.679

53.824

)

R

13.é4é

23391

33535

43679

53.824

k)ALARIL

01 RIYyBC
0.1 RIyAB:

13.246

23.391

33.535

43.679

53.824

Cycle

Trip VoltageL1-L2 [V]

353.31

251
LR
R

Trip VoltagelL2-L3 [V]

353.12

Trip VoltagelL3-L1 [V]

352.92

This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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VERITAS

HERIERY . TR REE@50Hz (AZFIRFBRERTE : 1000ms) CDBERTFIIHEEBEEIZLZY £FTOTHR
MEEVIENT-EICHEYET/
Example of test item: UVR 360V@50Hz (detection time setting is 1000ms)

Device STP 60-JP-10 Date 20174058 18H
Serial ;39':5003644201 NOT | validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 210.62V to 209.00V and then jump to 199.00V!
— Dwell time: 900ms. — Trip time: 1100ms

Cursor values
Curl Cur ll Delta

ULT V]
56,4 -112,0 -168,4
UL2[V]
H -266,9 -167,8 99,1
- UL3 V]
g 211,3 280,0 68,7
j
9.024 93‘66 97092 dt=9782 ms f=102Hz
A Rec - | Cursor values
oo : : ; T Curl Curll Delta
ST L1 [A]
L 4.9 0,0 4,9
=T T2[A]
- %‘gg 24,0 03 243
1 D d L3 [A]
) o -19,0 04 19,4
Iy -2
H 999
5709 & dt=9782ms f=1,02 Hz
Cursor values
______ \ Rec Curl Curll Delta
AEAENENEE ' L RIyAB
1,0000  0,0000  -1,0000
RlyBC
2 1,0000  0,0000  -1,0000
K¢ s RIYCA
A = %éé% 1,0000  0,0000  -1,0000
(=)
R EESTER trigger
= 1,0000  0,0000  -1,0000
z Timit +
SSooSS 2,0000  2,0000  0,0000
""" % 1869782 ms f=1,02 Hz
8.339 /I\ 8.681 9.024 9.366 9709 & 5006 ™ 10000 2 43,0000
| FREERE | #25
Cycle 1 2 3 4 5 6 7 8 9 10
RIyAB 978 ms - - - - - - - - -
RlyBC 978 ms - - - - - - - - -
RIlyCA 978 ms - - - - - - - - -

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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VERITAS

ZHRBEERUVAREEEAER(60HZ) / AC over- and undervoltage test@60Hz

25 L XL | Detection level

RHLARILITREEDE 2%LLA, / The protective level shall be within value + 2%.

BEME fBH LA JLEER R
Detection level Detection level result Result
105%: 462 V (OVR) 456.03 V Ok
115%: 506 V (OVR) 497.62V Ok
120%: 528 V (OVR) 524.46 V Ok
90%: 396 V (UVR) 391.76 V Ok
85%: 374 V (UVR) 418.81V Ok
80%: 352 V (UVR) 346.41V Ok

% 5| R/ Detection time

fESIBER (X EREfEDL 0.18 LI, / Detection timing shall be within + 0.1 sec of setting value.

HEME R 5B RFER tER
Detection time Detection time result Result
2000 ms (OVR) 1976 ms OK
1000 ms (OVR) 970 ms OK
500 ms (OVR) 473 ms OK
2000 ms (UVR) 1980 ms OK
1000 ms (UVR) 975 ms OK
500 ms (UVR) 475 ms OK

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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REERN : TFTREE@60Hz (3] LAILERTE : 462V) /
Example of test item: OVR @60Hz (detection level 462V)

{525 /Report No.

14THO075_JPN_3

Device STP 60-JP-10 Date 20175%05H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

— Tolerance: £8.80V

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 259.81V in 0.29V steps until inverter disconnect from grid!
— Trip limit (L1-L2. L2-L3. L3-L1) : 462.00V.

=)

KAHLARL

Rec

465
465
465

Y
V]
-[V]

U rms_L12;

Limit
U_AC, L23; -

445
445
445

3.922

6.061

Rec

8.200

t[s]

10.339

[A] 30
-[A] 30

L1;

L2; -

gQ
<

0w

1.782

3.922

8.200

t[s]

10.339

—

RIyBC;
RIYAB; - [-

oo
7S

1.782

3.922

6.061

8.200

w

10.339 =

Cycle

Trip VoltageL1-L2 [V]

456.03

fiZ 51
LAJL
R

Trip VoltageL2-L3 [V]

455.72

Trip VoltageL3-L1 [V]

455.63

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERISERS . TMAET@60Hz (FRFIKEFRERE : 2000ms) COEERTRIIHEREIZHY FT O TR
EEIX\3EMNFIEICHRYET/
Example of test item: OVR @60Hz (detection time setting is 2000ms)

Device STP 60-JP-10 Date 20174054 18H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 254.00V to 258.40V and then jump to 268.40V!
— Dwell time: 1900ms ~ — Trip time: 2100ms

Cursor values

ook Rec , | Curl Curll Delta
fegreye - ; NVIERY]
<<
219,9 -280,0 -499,9
H oy U2V
P > -377.8 362,2 740,1
B B UL3 V]
N o 158,0 -83,7 -241,7
N -
ool
w0Www
b i H I ; i
U v I L S F T T Y L I T ! 1o =
8.127 8.741 9.355 9.969 10.582 & dt=1.9757s
Cursor values
Curl Curll Delta
LT Al
-18,4 0,0 18,3
T2 [A]
12 30,7 0,1 -30,6
i L3 [A]
ﬂ 12,4 0,0 12,4
H
dt=1,9757 s
Cursor values
Cur Curll Delta
Y RIyAB
= 1,0000  0,0000  -1,0000
(4 T RIyBC
A s 1,0000  0,0000  -1,0000
R £280a% RIYCA
= EE2ZZE 1,0000  0,0000  -1,0000
L trigger
Shoaas 1,0000 0,0000  -1,0000
...... et
8.127 8.741 9.355 9.969 10582 & WELIISTE L o0 30000
BEEFKE il
Cycle 1 2 3 4 5 6 7 8 9 10
RIyAB 1976 ms
RlyBC 1976 ms
RIlyCA 1976 ms

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERIER : TRAFEEE@60Hz (A3 LAILERSE : 396V) /

~R—< /Page 21 of 157

Example of test item: UVR @60Hz (detection level 396V)

{525 /Report No.

14THO075_JPN_3

Device STP 60-JP-10 Date 20174£05H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

— Tolerance: £8.80V

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 236.71V in -0.29V steps until inverter disconnect from grid!
— Trip limit (L1-L2. L2-L3. L3-L1) : 396.00V.

OA Rec
ITTY
e N
ERE S ——
LS Sl =~
27.296 39.078 50.860 01:02.643 01:14.425 Z
A Rec
- <<
OOj
H BN
7298 39.078 50.860 01:02.643 01:14.425 Z
A Rec
N =
K T
=
o D_?D_?:
_L |
720 30.078 50.860 01:02.643 01:14.425 2
Cycle 1 2 3 4 6 7 8 9 10
2D .
E ~2 “Hf, Trip VoltageL1-L2 [V] 391.76 - - - - - - - -
¥ % Trip VoltageL2-L3 [V] 391.50 - - - - - - - -
Trip VoltageL3-L1 [V] 391.50 - - - - - - - -

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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#HEHR S /Report No. 14THO075_JPN_3

HEBRERN : THEFREFE@60Hz (FRFIBFFREETE : 2000ms) CHEERTIFHEEIZLYETOTH
BEBEXV3EMNT-EICHEYES/

Example of test item:

UVR @60Hz (detection time setting is 2000ms)

Device STP 60-JP-10 Date 20174:05H 18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 254.00V to 231.30V and then jump to 221.30V!

— Dwell time: 1900ms

— Trip time: 2100ms

Cursor values
Curl Curll

Delta
U™
784 -36,0 1144
U2 V]
H 3013 2508 50,6
o] UL3[V]
e 223,7 287,5 63,8
£3
| -
11.195 11.827 12.459 13.000 13.722 & —dt=19825s
Cursor values
Curl Curll Delta
TLTA]
114 0,0 114
T2 A
e 418 0,0 418
2
i L3 [A]
e -30,5 0,0 30,5
.R
H
@ dt=19825s
- Cursor values
Curl Curll Delta
RIyAB
1,0000  0,0000  -1,0000
= B e Ranas RIyBC
2 TTTIIE 1,0000  0,0000  -1,0000
r¥s<g [SF: ) RlyGA
2 22508 1,0000 0,000  -1,0000
R =SStk
— trigger
R 1,0000 0,000  -1,0000
Socoos limit +
""" - 2,0000  0,0000
11.195 11.827 12.459 13.090 13722 2 lﬁn%(_%%zg, s
20000  -1,0000  -3,0000
| FREEXE | 25
Cycle 1 2 3 5 6 7 8 9 10
RIyAB 1983 ms
RlyBC 1983 ms
RIyCA 1983 ms

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.




~R—< /Page 23 of 157 RS /Report No. 14THO075_JPN_3

3.2.2 |FAiE#HLEARRUIETERER / Frequency-rise and -drop tests

T ALE / Validator: Christian Schaller FAMEMER / Testdate: | 20174055 18H
A AEE / Nominal AC-voltage: | 420V (50 Hz) / 440 V (60 Hz) | DC A F1ZBJE / DC-voltage: | 800V
ERAFH BN /Rated active

output:

{&# / Remarks: -

60.0 kW - -

BAEEHLEREBRUE TEE(50Hz) / Frequency-rise and -drop tests @50Hz

25| L X)L/ Detection Level

BHELARIFEHREMBN+ 0.1 HZLLA, [ Protective level shall be within + 0.1 Hz.

R EE AR5 L ANJLEER EE S
Detection level Detection level result Result
101%: 50.5Hz (OFR) 50.50 Hz OK
102%: 51.0Hz (OFR) 51.02 Hz OK
103%: 51.5Hz (OFR) 51.52 Hz OK
99%: 49.5Hz (UFR) 49.50 Hz OK
98%: 49.0Hz (UFR) 49.00 Hz OK
97%: 48.5Hz (UFR) 48.49 Hz OK

25| BB / Detection time

BREERIXREBEDL 0.17 LA, / Detection timing shall be within + 0.1 sec of setting value.

B EE R FRIER R
Detection time Detection time result Result
500ms (OFR) 506 ms OK
1000ms (OFR) 1005 ms OK
2000ms (OFR) 2005 ms OK
500ms (UFR) 492 ms OK
1000ms (UFR) 997 ms OK
2000ms (UFR) 1987 ms OK

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HEREERM - FEBIET@50Hz (f85] L RJLERE : 48.5Hz) /
Example of test item: UFR @50Hz (detection level 48.5Hz)

Device STP 60-JP-10 Date 201742055 18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid freqeuncy from 48.60Hz in -0.02Hz steps until inverter disconnect from grid!
— Trip limit: 48.50Hz. — Tolerance: +0.10Hz

A Rec

48,
4

RIEE R
Limit; - [Hz]
Frequency; - [Hz]

£-169 11.618 1RQE6 22.514 27.962

t[s]

o <

[ 85 |
w ,

6.169 11.618 17.066 22.514 27.962

t[s]

kYALANIL

0.1 RIyBC
01 RIyAB;

6.169 11.618 17.066 22.514 27.962 %

Cycle 1 2 3 4 5 6 7 8 9 10

fz 3
LA
RS

Trip Freq. [HZ] 48.49 - - - - - - - - -

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HEREERN . FRMIET@50Hz (fE5IEFPRERE : 2000ms) /
Example of test item: UFR @50Hz(detection time setting is 2000ms)

Device STP 60-JP-10 Date 20174054 18H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid frequency in 6.00s from 50.00Hz to 48.54Hz and then jump to 48.44Hz!!
— Dwell time: 1900ms — Trip time: 2100ms

Cursor values
gaseh : Ret : , Curl Curll Delta
283 ! | | VIE N
! 116,1 290,5 174,4
ok b L S
M uL2v]
PlE-"_;IIi’ = ll‘ml 3278 53 3225
7 80 i UL3 V]
$:, s’ il 212,7 -285,5 -498,2
i > I
\|:}\|
o -
w H
- |
" 14.378| @ —dt=T1,98723
Cursor values
Curl Curll Delta
TL1A]
__________________ 14,7 0,0 14,7
. L2 [A]
2 41,1 0,0 41,1
3 T3 Al
R -26,4 -0,1 26,3
H
14378 & dt=19872s
Cursor values
PPPPPP \ Rec Curl Curll Delta
S | [ RIyAB
1,0000  0,0000  -1,0000
E RIyBC
=2 AT B BB 1,0000  0,0000  -1,0000
KY TY LG RiyEs
R £2808% 1,0000 0,0000  -1,0000
“R ==sree trigger
= 1,0000 0,0000  -1,0000
- Timit +
SoooSa 2,0000  2,0000  0,0000
11.787 12.435 13.083 13.731 14.378 2 1§k 198775
N\ 2,0000  -1,0000  -3,0000
BRBIETRE iz 51
Cycle 1 2 3 4 5 6 7 8 9 10
RIyAB 1987 ms
RlyBC 1987 ms
RIyCA 1987 ms
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HEREERM - FEBLEF@50Hz (85| LAJLERE : 50.5Hz) /
Example of test item: OFR @50Hz (detection level 50.5Hz)

Device STP 60-JP-10 Date 201742055 18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid freqeuncy from 50.40Hz in 0.02Hz steps until inverter disconnect from grid!
— Trip limit: 50.50Hz. — Tolerance: +0.10Hz

A Rec
> @]
o O1
00 A
3 —
Mo —_—
(5 T . N
B So5E —
- [ e —
1 /
] /
1 "/'J
wnl /
KR I
W L —_
3.898 9.194 14.491 19.787 25.084 2
A Rec
oo
SN,
- <{ . e
o S \
3 85 -
R $)9) \
H <5
90
3.898 9.194 14.491 19.787 25.084 2
A Rec
2 — |
7 e |
< O 4
2 25 \
R 44 %
o 3] )
-+ 3.898 9.194 14.491 19.787 25.084 2
Y B Cycle 1 2 3 4 5 6 7 8 9 10
=\ ¢,<
CRE
Trip Freq. [Hz] 50.50 - - - - - - - - -

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERISRS : AEB LA @ 50Hz (f25|EFBREEE : 500ms) /
Example of test item: OFR @50Hz(detection time setting is 500ms)

Device STP 60-JP-10 Date 20174054 18H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 50 Hz

Ramp grid frequency in 6.00s from 50.00Hz to 50.45Hz and then jump to 50.55Hz!!

— Dwell time: 400ms — Trip time: 600ms
Cursor values
R Rec : ‘ Cur| Curll Delta
223 ' | ’ ULs [Vl , .
fﬁf‘fﬂf{r‘\ﬂ‘ A i 'v ,‘ I ”‘} T ’
H ss< !Wlll”]m \“H | ] W H l \' l U 3079 3143 6221
e o AR AR AT A AR AT Al J AN UL1[V]
8 S / i uuvf‘wwpw\” ' R 618 2307 -2025
x == M
O A G iy vﬁ VI,
888
LDU‘)L.
9.558 9.764 10.385 & dr=506Ams =97 Hz
Cursor values
S | ‘ Cur| Curll Delta
SR | LT 1A
L o o 44 0,0 43
; e |l e e T2 [A]
% Sas ﬂim(mlf f{) “\;I\m "ﬁlf | WM\‘ H I '.m \m \A]nlmﬂ“mp\ 218 0.0 218
W o ot e AL I AR RBATOAE R AL ANA AU A L3 [A]
oyt I R \\‘J‘“\ I i\w | 17,5 0.0 175
R s =4I JU; l “J'\ [U; ;\\J(} (i J [ Il 75 )0 5
H = = = WA i ‘\'N., | J‘w pj“w JY ’.‘\”‘f Tl VAWV 'vﬁvlnl‘\flf\u
55
9.558 9.764 9.971 10.178 10.385 & dt=5064ms f=1.97 Hz
Cursor values
rrrrrr \ Rec curl Curll Delta
AENENENEEE | 1 RyAB
1,0000  0,0000  -1,0000
2D
= RIyBC
K¢ 1,0000  0,0000  -1,0000
D RIyCA
fR 1,0000 0,0000 -1,0000
> trigger
£ 1,0000 0,0000 -1,0000
SRR ' _, limit +
9.558 9.764 9.971 10.178 10.385 2 ‘d@m“ ms 9a087 Hz 0,0000
imit -
2.0000  -1.0000  -3.0000
RRM L SR
Cycle 1 2 3 4 5 6 7 8 9 10
RiyAB 506 ms - - - - - - - - -
RIlyBC 506 ms - - - - - - - - -
RIyCA 506ms | - - - - - - - - -
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B ERERUVIE FERER(60HZ) / Frequency-rise and -drop tests @60Hz

25 L XL | Detection level

BHILARJVIFEEMD+ 0.1 HZLLA, / Protective level shall be within + 0.1 Hz.

{525 /Report No.

14THO075_JPN_3

REE RILAILIER LEES
Detection level Detection level result Result
101%: 60.5Hz (OFR) 60.52 Hz OK
102%: 61.2Hz (OFR) 61.22 Hz OK
103%: 61.7Hz (OFR) 61.70 Hz OK
99%: 59.5Hz (UFR) 59.49 Hz OK
98%: 58.5Hz (UFR) 58.50 Hz OK
97%: 58.3Hz (UFR) 58.30 Hz OK
fi2 5| B IR/ Detection time
RS EER (XX EMED £ 0.17 LU, / Detection timing shall be within + 0.1 sec of setting value.
REE 5| R PRIE R LEES
Detection time Detection time result Result
2000ms (OFR) 1977 ms OK
1000ms (OFR) 983 ms OK
500ms (OFR) 494 ms OK
2000ms (UFR) 1977 ms OK
1000ms (UFR) 978 ms OK
500ms (UFR) 485 ms OK

This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HEREERM - FEBIET@60Hz (f25] L JLERE : 58.3Hz) /
Example of test item: UFR @60Hz (detection level 58.3Hz)

;& FES /Report No. 14THO075_JPN_3

Device STP 60-JP-10 Date 20174£05H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid freqeuncy from 58.40Hz in -0.02Hz steps until inverter disconnect from grid!
— Trip limit: 58.30V. — Tolerance: £0.10Hz

A Rec
0] \
a0 o0 | \
)10 O |
] |
] \
—] \
] N
ux e =
i 5] = .
& £
53 =gy —
° &} _
K\{(\{E
0 © ]
0w
2.559 7.990 13.420 18.851 24282 &
A Rec
OO
R ———— — — —
L < \
= o {
a3 &N~ "\
e - {
R <=2 \
H X
2.559 ' 7.990 13.420 ' '18.851 ‘ 24282 Z
A Rec
N -
7 \
< \
A \
= \
\
= F
-~ 2.559 7.990 13.420 18.851 24282 Z
= ’:} B Cycle 1 2 3 4 5 6 7 8 9 10
B
Trip Freq. [Hz] 58.30 - - - - - - - - -
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VERITAS

HEREERS . FRMIET@60Hz (EFIFFEELE : 500ms) /
Example of test item: UFR @60Hz(detection time setting is 500ms)

Device STP 60-JP-10 Date 20174054 18H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid frequency in 6.00s from 60.00Hz to 58.35Hz and then jump to 58.25Hz!
— Dwell time: 400ms — Trip time: 600ms

Cursor values
Curl Curll Delta

588
2883 ULt v]
46,1 349,5 303,4
H ‘ uL2v]
) =SS -324,1 -193,4 130,7
e L UL3[V]
S 298NS 2774 -156,0 -433,4
e EEE

0724 & GT=48A5ms =206 Hz

Cursor values
) Rec Curl Curll Delta

233 ! i B LT AT
I il ,'\]m\"wﬂm‘nrv‘« it i I ulnn'i AL m’rm-« 4.9 0.0 49
- <=z]|ll Il | | ‘ T TL2[A
s
i ooz 4 ]\‘l 1l 1“““\“ ‘\1‘”\\‘ | NALLLAREA i AL TR
=S O
PRV | | Hin \ | | -29,9 0,0 29,8
A iii_ﬂmwj“’lilm IUM Ll U\U\,HW.H‘
L R T TR AR
- Teem 0132 9.330 9.527 9724 & dt=4845ms f=2,06Hz
Cursor values
ﬁﬁﬁﬁﬁﬁ \ Rec Curl Curll Delta
MENENEREAEMT | L RIyAB
1,0000  0,0000  -1,0000
2 RIyBC
,.2 1,0000 0,0000  -1,0000
A RIyCA
" 1,0000 0,0000 -1,0000
E trigger
= 17,0000  0,0000  -1,0000
+ 3335335 Timit +
8.935 9.132 9.330 9.527 T \i(:;%(?w 5 ms #2916 riz 00000
/ 2,0000  -1,0000  -3,0000
BRBIETRE 251
Cycle 1 2 3 4 5 6 7 8 9 10
RlyAB 485 ms - - ; ; - - - - ;
RlyBC 485 ms ; - - . - - - - -
RIyCA 485 ms - - - - - - - - )
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HERIERD : FEB LR @60Hz (f85ILAILERE : 61.2Hz) /
Example of test item: OFR @60Hz (detection level 61.2Hz)

Device STP 60-JP-10 Date 20174£05H18H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid freqeuncy from 61.08Hz in 0.02Hz steps until inverter disconnect from grid!
— Trip limit: 61.20Hz. — Tolerance: £0.10Hz

A Rec
0o ]
5o
T _ ) -
T ¥
fi -5 L
£ iEl o
A L —
I S— —
55l _
5.802 11.573 17.345 23.117 28.889 %‘
A Rec
o o]
SRS E _ - - - o ; R B
< exs 3
b - [
e St |
§ g |
—I_5 i
E \
0w 3
5.802 11.573 17.345 23.117 28.889 g
A Rec
Y A \
~ E A
(4 MIBMIRE \
2 ioh i
R @< \
= ]
-+ -] \
So -
5.802 11.573 17.345 23.117 28.889 g
= % B Cycle 1 2 3 4 5 6 7 8 9 10
# < 4
Trip Freq. [HZ] 61.22 - - - - - - - - -
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HEREERN . AEH LR @60Hz (EFIFBREEE : 1000ms) /
Example of test item: OFR @60Hz(detection time setting is 1000ms)

Device STP 60-JP-10 Date 20174054 18H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGR0002-1-4.0 (2013) 60 Hz

Ramp grid frequency in 6.00s from 60.00Hz to 61.17Hz and then jump to 61.27Hz!

"di tuunim}m Wsly ’I " ﬂll mwum i \ln\ﬂ i(' nWr“m Wnn\wm M«M " ymr munmr -
Az\,,nunn,w,m (i ,nu,,;ut I zmmmunmH(l.l{!l,mn mmu;mm umm“,mu,mm ll!l‘llerHll .
S lIlHIHlIHHllII R ;§§j$ T
I Hnunn Al I

FRHBEFRE @ B
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AFEERE ; ER100%

3.2.7 | E¥EsRi& T AR50 Hz) / Anti-Islanding operation test @ 50 Hz
F A& / Validator: Christian Schaller FRMEMH / Test date: | 20174038161
AFH HEBIE / Nominal AC-voltage: | 420 V (50 Hz) DCA A ERE / DC-voltage: | 800 V
EREHH HEH /Rated active
60.0 kW - -
output:
®E{E/Default  2EiA/Passive: 400ms  REENA I /Active: 600ms

{§% | Remarks:

—2>Font bolt+italic = active detection

Z 85X DH / Passive detection only

RF - A7)y 7 EBNARTORE

BHRES
Effective power
N +10% +5% 0% -5% -10%
IR
Reactive power
+10% 391 ms 431 ms R 425 ms 437 ms
Blind spot
NpE=
+5% 437 ms 442 ms Ok 431 ms 425 ms
Blind spot
0% 431 ms 448 ms Z:@'Fﬁ' 442 ms 431 ms
Blind spot
NpE=
-5% 431 ms 442 ms T“'Fﬁ' 414 ms 425 ms
Blind spot
-10% 409 ms 419 ms Z:@'Fﬁ' 442 ms 437 ms
Blind spot
RREHESmHY / Passive islanding test only: five blind spots were recognized (no clearing time)
BEE AKX DH / Active detection only
BRES
Effective power
N +10% +5% 0% -5% -10%
ENE S
Reactive power
+10% 607 ms 731 ms 788 ms 613 ms 596 ms
+5% 731 ms 767 ms 800 ms 624 ms 596 ms
0% 703 ms 748 ms 913 ms 590 ms 595 ms
-5% 726 ms 737 ms 698 ms 584 ms 590 ms
-10% 737 ms 742 ms 811 ms 584 ms 601 ms
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52
VERITAS

BEB S LU ZBIA K / Active and passiv detection combined

HEhE
Effective power
N +10% +5% 0% -5% -10%
w3 E 7
Reactive power
+10% 698 ms 686 ms 641 ms 425 ms 437 ms
+5% 686 ms 669 ms 680 ms 431 ms 408 ms
0% 703 ms 692 ms 437 ms 437 ms 420 ms
-5% 749 ms 686 ms 590 ms 437 ms 414 ms
-10% 726 ms 698 ms 488 ms 425 ms 437 ms
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HEERN : REAXOA (FEHARLLE : FHEH+10%. HAEH+10%) /
Example of test item: Passive Islanding detection: effective power +10%. reactive power +10%
Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwmpp: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime:  0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
URMS, L1-N URMS, L2-N URMS, L2-N
500 : ,
i S 0 “ ikt R |
R 2 ‘
H & DUV A WUV VY
-500 I I !
0 0.391 0.5
Time [s]
lAC, L1 IAC. L2 IAC. L2 |
T T T
100 i
1 % 50 B
@ B |
R 3 ﬂ
H Z —50 -
—100 ‘ -
-150 i L .
0 0.391 0.5
Time [s]
RIyAB RIyBC RIyCA Trigger — — — Limit
i T |
o( - 1 | -
A 3 |
EN 5 05 | -
> 8
L e |
of 1 ' i
0 0.391 0.5
/T\ Time [s]
[ smannE |
Cycle 1 2 3 4 5 6 7 8 10
= 9\ m¢ | RIyAB 391 ms 421 ms 448 ms - - - - - -
R
A ¥ RIyBC 391 ms 421 ms 448 ms - - - - - -
RIyCA 391 ms 421 ms 448 ms - - - - - -
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HEERY : fBAXOA (FEHARLLE : ARHEH+10%. TAEH+10%) /
Example of test item: Active Islanding detection: effective power +10%. reactive power +10%
Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Active islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwmpp: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime: 0.5s
Cycles: 3 Poc: 60100W triptime:  1.0s
URMS, L1-N URMS. L2-N URMS‘ L2-N
500 :
=
H g
=3 TR i
Time [s]
| IAc, B IAC, L2 IAC, L2|
150 T | T
100 AR \ \ \ |M|U.Al.ll i I‘ ‘h N h‘ I d l}‘ [ ll““l‘l‘ N Il‘ _
R 3
H Z —50 |
=100 FMIVR A A I ml A A ]
-150 L ! !
o 05 0607 1.0
Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
i 1 | I I
KY 3 i \
,,A S I I
EN g 051 | \ B
i lg) | |
Us 1 i i
0 05  0.607 1.0
/I\ Time [s]
[ wmbERE |
Cycle 1 2 3 4 5 6 7 8 10
= ? g | RIYAB 607ms | 731ms | 607 ms - - - - - -
¥ % RlyBC 607 ms 731 ms 607 ms - - - - - -
RlyCA 607 ms 731 ms 607 ms - - - - - -
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RRERS : BB L URHAR (TTHAFLE : HHEN+10% HIHEN+10%) /
Example of test item: Active and passive Islanding detection: effective power +10%. reactive power +10%
Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive and acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

R
===
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3.2.7 | E¥EsRi& T A M60 Hz) / Anti-Islanding operation test @ 60 Hz
TAME / Validator: Christian Schaller FANERH / Testdate: |[2017403A16H
AFH HEIE / Nominal AC-voltage: | 440 V (60 Hz) DCA A ERE / DC-voltage: | 800 V
EHRE I HE S /Rated active
output: 60.0 kW ) )
BEfE/Default 2B /Passive: 400ms  REB) A /Active: 600ms

{§% | Remarks:

—2>Font bolt+italic = active detection

FZEIFKXDH / Passive detection only

AF A7)y T BEBNARTORE

HRNET]
Effective power
N +10% +5% 0% -5% -10%
HINE S
Reactive power
+10% 448 ms 448 ms R 431 ms 431 ms
Blind spot
NpE=
+5% 431 ms 448 ms T“'Fﬁ' 431 ms 442 ms
Blind spot
NEE=
0% 442 ms 437 ms T“'Fﬁ' 437 ms 442 ms
Blind spot
5% 431 ms 431 ms TRk 420 ms 420 ms
Blind spot
N
-10% 448 ms 442 ms T“'Fﬁ' 431 ms 431 ms
Blind spot
TEEHESm$H Y / Passive islanding test only: five blind spots were recognized (no clearing time)
BEB AKX D H / Active detection only
HRhET
Effective power
N +10% +5% 0% -5% -10%
Sy
Reactive power
+10% 709 ms 703 ms 743 ms 578 ms 573 ms
+5% 715 ms 692 ms 652 ms 260 ms 686 ms
0% 709 ms 703 ms 641 ms 596 ms 584 ms
-5% 703 ms 709 ms 647 ms 590 ms 596 ms
-10% 715 ms 601 ms 624 ms 521 ms 533 ms
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52
VERITAS

BEB S LU ZBIA K / Active and passiv detection combined

AENET
Effective power
N +10% +5% 0% -5% -10%
w3 E 7
Reactive power
+10% 647 ms 641 ms 629 ms 431 ms 442 ms
+5% 669 ms 652 ms 635 ms 431 ms 448 ms
0% 692 ms 550 ms 476 ms 425 ms 454 ms
-5% 686 ms 647 ms 442 ms 425 ms 420 ms
-10% 669 ms 652 ms 482 ms 420 ms 437 ms
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AEBRIERN : RBAXDOH (FEHIFLE : HHEH+10%. MHEN+10%) /

Example of test item: Passive Islanding detection: effective power +10%. reactive power +10%

Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive islanding JETGR0003-1-3.1 (2012) 50Hz)

R

'\“",‘“ A AR ‘ A AN A I I a
- < I ‘ i
e s IEAL A N AR
R 3 A il
H H | —
A AT A w B
| | |
0 0.448 0.5
Time [s]
RIyAB RIlyBC RIyCA Trigger — — — Limit
-A\ T T
K¢ = ! T o T i
A 3 |
EN 5 05 i _
= g
A [ |
Us i I
0 0.448 0.5
/1\ Time [s]
[ enunnE |
Cycle 1 2 3 4 5 6 7 8 10
= ? B RIyAB 448ms | 437ms | 448ms - - - - - -
¥ 2 ¥ | RlyBC 448 ms | 437ms | 448 ms - - - - - -
RlyCA 448 ms 437 ms 448 ms - - - - - -
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AERIERN - RBARDOA (FEHAFLE . FHEH+10%. MAEN+10%) /

Example of test item: Active Islanding detection: effective power +10%. reactive power +10%

Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwpp: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime: 0.5s
Cycles: 3 Poc: 60100W triptime:  1.0s
| = URMS. t=N— URMS, L2-N URMS' L2—N|
T
|i:| % AR
8
H (‘B ,,,,,,,,,,,,,,, A
500 — -
Time [s]
I - lAC. L1 IAC, L2; IAC. L2 |
T
100 i f’ I ' | ’ .
w5
R 5
BE u i H ! Iw I ll  —
—100 I “‘ | ‘H“ 4\ AR n
190 o 0. 709 1?0
Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
;A\ 1 | | |
g T < r
R 5 I I
N 8 05 ] i E
z g i i
U | | i
0 0.5 0.709 1.0
/1\ Time [s] /1\
| mmmss |
Cycle 1 2 3 4 5 6 7 8 10
= > g | RiyAB 709ms | 692ms | 686ms | - - - - - -
Rit+ ( ijE
A RlyBC 709 ms 692 ms 686 ms - - - - - -
RIyCA 709 ms 692 ms 686 ms - - - - - -
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HRERY : RS I URHAX (FFEHEFLER . FHEN10% BHTH+10%) /
Example of test item: Active and passive Islanding detection: effective power +10%. reactive power
+10%

Device STP 60-JP-10 Date 20174038 16H

Serial 139F5003644201N017 Validator Christian Schaller

Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive and active islanding JETGR0003-1-3.1 (2012) 50Hz)

R
i i M\M EE=
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3.2.7 | BRI HT AR50 Hz) / Anti-Islanding operation test with rotating machine @ 50 Hz
TAME / Validator: Christian Schaller FANEREHB / Testdate: | 2017403 A 16H
AT HEIE / Nominal AC-voltage: | 420V (50 Hz) DCA A ERE / DC-voltage: | 800 V
EHRE I HE S /Rated active
output: 60.0 kW ) )

BEfE/Default 2B /Passive: 400ms  REB) A /Active: 600ms

{§% | Remarks:

—2>Font bolt+italic = active detection

RF - A5 )y 7 IEBNARNTORE

ZHHKDH / Passive detection only with rotating machine

HRNET]
Effective power
N +10% +5% 0% -5% -10%
HINE S
Reactive power
+10% 454 ms 437 ms R 437 ms 448 ms
Blind spot
SRR
+5% 448 ms 454 ms TR 437 ms 442 ms
Blind spot
SRR
0% 437 ms 476 ms T“'Fﬁ' 448 ms 442 ms
Blind spot
5% 437 ms 454 ms R 454 ms 420 ms
Blind spot
SRR
-10% 442 ms 454 ms T“'Fﬁ' 454 ms 442 ms
Blind spot
TEEHESm$H Y / Passive islanding test only: five blind spots were recognized (no clearing time)
EEBN AKX D # / Active detection only with rotating machine
HRhET
Effective power
N +10% +5% 0% -5% -10%
Sy
Reactive power
+10% 777 ms 777 ms 800 ms 607 ms 607 ms
+5% 760 ms 754 ms 834 ms 578 ms 601 ms
0% 749 ms 782 ms 828 ms 601 ms 607 ms
-5% 749 ms 760 ms 794 ms 596 ms 607 ms
-10% 766 ms 811 ms 675 ms 601 ms 607 ms
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[BUREAU |
VERITAS

BEBES L UZBIA K / Active and passiv detection combined with rotating machine

HEhE
Effective power
N +10% +5% 0% -5% -10%
w3 E 7
Reactive power
+10% 737 ms 740 ms 692 ms 613 ms 601 ms
+5% 760 ms 754 ms 851 ms 607 ms 743 ms
0% 760 ms 777 ms 839 ms 613 ms 607 ms
-5% 743 ms 766 ms 680 ms 601 ms 613 ms
-10% 754 ms 772 ms 647 ms 607 ms 613 ms
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VERITAS

AEBRERN : RBAXDOH (FEHRFLE : HHEH+10%. MAEN+10%) /

Example of test item: Passive Islanding detection with rotating machine: effective power +10%. reactive

power +10%

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwpp: 800V cos(phi): 1.000
derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
- URMS. L2-N URMS, L2-N
-
g
i £
R S
-500 L L1
0 0.450.5
Time [s]
IAc, (R IAC, L2 lAc, L2
T T
= .
B §
I |
0.45 0.5
Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
2D
,2 o T I =
A B :
R T 5.2 . _
AN % 0.5 |
A S I
of L I
0 0.450.5
/I\ Time [s] /I\
| mmrere |
Cycle 1 2 3 4 5 6 7 9 10
E ? mﬁ RIyAB 454 ms 454 ms 445 ms - - - - - -
®i® RlyBC 454ms | 454ms | 445ms - - - - - -
RIyCA 454 ms 454 ms 445 ms - - - - - -
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AERIGERS - RBAXDOA (FEHIFLE . HFHEH+10%. MHEN+10%) /

Example of test item: Active Islanding detection with rotating machine: effective power +10%. reactive

power +10%

14THO075_JPN_3

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine active islanding JETGR0003-1-3.1 (2012) 50Hz)

| zw:zwwwwrwwmw umwwu
JE
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VERITAS

RRERS : DB L URBAR (FTEHAFLLE : HHNEN+10% HIHEN+10%) /
Example of test item: Active and passive Islanding detection with rotating machine: effective power
+10%. reactive power +10%

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive and acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwmpep: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s
Cycles: 3 Poc: 60100W triptime:  1.0s

l URMS, L1-N URMS, L2-N URMS, L2-N

AR A A A A

,,,,,,,,,,

I A R A R R L L

HAERE
Grid Voltage [V]

. g
i s —50 |
= E-100 R A ‘j "h“’ Hm” ]
| ﬁzﬁxmﬁ |
Cycle 1 2 3 4 5 6 7 8 9 10
= ? a | RIyAB 737ms | 752ms | 737ms | - - - ; - ) )
1% RIyBC 737ms | 752ms | 737ms - - - - - - _
RIlyCA 737 ms 752 ms 737 ms - - - - - - -
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3.2.7 | B¥EsRig T A (60 Hz) / Anti-Islanding operation test with rotating machine @ 60 Hz
TAME / Validator: Christian Schaller FAREMHB / Testdate: |2017403816H
AT S1EE / Nominal AC-voltage: | 440 V (60 Hz) DCAHAERE / DC-voltage: | 800 V
EHRE I HE S /Rated active
output: 60.0 kW - -

BEfE/Default  ZEHR/Passive: 400ms  BEB) = /Active: 600ms

{§% | Remarks:

—2>Font bolt+italic = active detection

AF A7)y T BEBNATRTORE

ZHHKXDH / Passive detection only with rotating machine

HRNET]
Effective power
N +10% +5% 0% -5% -10%
HINE S
Reactive power
+10% 437 ms 448 ms R 437 ms 454 ms
Blind spot
SRR
+5% 460 ms 448 ms TR 431 ms 437 ms
Blind spot
SRR
0% 460 ms 442 ms T“'Fﬁ' 437 ms 425 ms
Blind spot
5% 460 ms 454 ms R 437 ms 454 ms
Blind spot
SRR
-10% 454 ms 448 ms T“'Fﬁ' 442 ms 442 ms
Blind spot
TEEHESm$H Y / Passive islanding test only: five blind spots were recognized (no clearing time)
EEBN AKX D # / Active detection only with rotating machine
HRhET
Effective power
N +10% +5% 0% -5% -10%
Sy
Reactive power
+10% 703 ms 709 ms 760 ms 692 ms 596 ms
+5% 720 ms 698 ms 788 ms 596 ms 578 ms
0% 720 ms 709 ms 658 ms 601 ms 584 ms
-5% 726 ms 709 ms 624 ms 607 ms 590 ms
-10% 725 ms 665 ms 601 ms 522 ms 590 ms
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VERITAS

BEBES L UZBIA K / Active and passiv detection combined with rotating machine

HEhE
Effective power
N +10% +5% 0% -5% -10%
w3 E 7
Reactive power
+10% 650 ms 448 ms 595 ms 431 ms 430 ms
+5% 692 ms 664 ms 664 ms 437 ms 448 ms
0% 692 ms 658 ms 635 ms 436 ms 425 ms
-5% 692 ms 658 ms 460 ms 431 ms 431 ms
-10% 703 ms 675 ms 454 ms 403 ms 414 ms
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Example of test item: Passive Islanding detection with rotating machine: effective power +10%. reactive

power +10%

RS /Report No. 14THO075_JPN_3

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwmpp: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
S — URMS. L1-N URMS, L2-N URMS, L2-N
500 T I
= A A A A A A A A A A A A
4 3 | |
@ 5 o AR A —
R 3| f
H 15} 00 A A A R AL R L
-500 1 | 1
0 0.437 05
Time [s]
IAc. v IAC. L2 IAc, L2|
150 : —
100 A o AR AR AR R A |
g = w0 §
I'Em? g | AN o “ it “
'R a 0 ‘ | “ (i ‘i““ e
H Z 50 -
~100 3 I l‘ \“‘ i ?--fw‘x: i x.‘r‘..‘l (AL n‘uhn‘m‘hlgu\‘u\‘n;n‘n‘u‘; """"" 7
-150 1 | !
0 0437 05
Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
% 1 ' '
< 5 1
2 3 |
R 5 05 | —
o 3 :
L = [
Us | I
0 0.437 05
/1\ Time [s] /I\
| mmpmns |
Cycle 1 2 3 4 5 6 7 9 10
E ?\ % RIyAB 437 ms 448 ms 448 ms - - - - - -
¥ 2 | RIlyBC 437 ms 448 ms 448 ms - - - - - -
RIyCA 437 ms 448 ms 448 ms - - - - - -
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EBARXDH (FEHAFLE : HHEN+10%. BEEA+10%) /

{525 /Report No.

14THO075_JPN_3

Example of test item: Active Islanding detection with rotating machine: effective power +10%. reactive

power +10%

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

: | [ i 'WWMJW’“MH\H\JW\
g wuwwum mmwuumwuw .
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HRERY : RS I URHAX (FFEHEFLER . FHEN10% BHTH+10%) /
Example of test item: Active and passive Islanding detection with rotating machine: effective power
+10%. reactive power +10%

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.7 Anti-Islanding Test (Machine passive and active islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwmpp: 800V cos(phi):  1.000
derating: DC Pinv: 60000 W (100%) dwelltime:  0.0s
Cycles: 3 Poc: 60100W triptime:  1.0s

| ———F URMS, L-N = URMS. L2-N URMS, L2-N

HABE
Grid Voltage [V]

AR il

i JWMNW\M’KHHWH'\1

.

Time [s]

d d
| mmREns |

Cycle 1 2 3 4 5 6 7 8 9 10
= ? B RIyAB 650ms | 652ms | 680ms - - - - - - -
¥ % RlyBC 650 ms 652 ms 680 ms - - - - - - -

RIyCA 650 ms 652 ms 680 ms - - - - - - -
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NEEaR  HE80%
3.2.7 | MBI HHT RM(50 Hz) / Anti-Islanding operation test with reactive power @ 50 Hz

FAME / Validator:

Christian Schaller

TARERMER / Test date:

2017403H/16H

AT AEE / Nominal AC-voltage:

420V (50 Hz)

DCAAERE / DC-voltage: | 800 V

EREZH AE A /Rated active

output:

60.0 kW -

{#5% / Remarks:

EfiE/Default

Z &) A /Passive: 400ms

REEN 5 = /Active: 600ms

—2>Font bolt+italic = active detection

KF - A7)y 7 IZEEBNAXTORE

2B AKX DA / Passive detection only

BHRES
Effective power
N +10% +5% 0% -5% -10%
EhE S
Reactive power
+10% 425 ms 431 ms 414 ms z:@ﬁ 420 ms
Blind spot
+5% 403 ms 409 ms 454 ms 437 ms 436 ms
N
0% 414 ms 442 ms T“'Fﬁ' 414 ms 420 ms
Blind spot
-5% 414 ms 442 ms 425 ms 397 ms 425 ms
-10% 431 ms R 437 ms 420 ms 420 ms
Blind spot

FREHEIRH Y / Passive islanding test only: three blind spots were recognized (no clearing time)

BB AKX DA / Active detection only

HRES
Effective power
N +10% +5% 0% -5% -10%
ENE
Reactive power
+10% 726 ms 590 ms 601 ms 698 ms 590 ms
+5% 590 ms 590 ms 766 ms 607 ms 601 ms
0% 715 ms 737 ms 817 ms 595 ms 596 ms
-5% 584 ms 788 ms 613 ms 595 ms 596 ms
-10% 590 ms 669 ms 613 ms 595 ms 590 ms
BB LU ZEIA R / Active and passiv detection combined
HRhET
Effective power
N +10% +5% 0% -5% -10%
VIR
Reactive power
+10% 431 ms 425 ms 442 ms 516 ms 431 ms
+5% 425 ms 431 ms 437 ms 431 ms 425 ms
0% 425 ms 442 ms 448 ms 437 ms 397 ms
-5% 459 ms 437 ms 425 ms 420 ms 442 ms
-10% 618 ms 420 ms 431 ms 431 ms 431 ms
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AEBRERN : RBAXDOH (FEHIFLE : HHEH+10%. MHEN+10%) /

Example of test item: Passive Islanding detection: effective power +10%. reactive power +10%

Device STP 60-JP-10 Date 20175038168
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B

SW-Version 1.80

Grid Type Three-Phase

3.2.7 Anti-Islanding Test (Passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwnpp: 800V cos(phi):  0.800

derating: DC Pinv: 60000 W (100%) dwelltime:  0.0s

Cycles: 3 Poc: 60100W triptime:  0.5s
URMS. L-N T URMS, L2-N URMS, L2-N

HNBE
Grid Voltage [V]

= < _
-
R 3
H E .
0.425 0.5
Time [s]
RIyAB RIlyBC RIyCA Trigger — — — Limit
2 1 :
D 1
>l z
‘-R g 05F R R R R R R p ' o -
z g i
Us | |
0 0425 0.5
4\ Time [s]
[ wmvunz |
Cycle 1 2 3 4 5 6 7 8 9 10
= ? B RIyAB 425ms | 442ms | 409ms - - - - - - -
¥ 2 =1 RIyBC 425ms | 442ms | 409 ms - - - - - - -
RlyCA 425 ms 442 ms 409 ms - - - - - - -
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HEERY : fBAXOA (FEHARLLE : ARHEH+10%. TAEH+10%) /
Example of test item: Active Islanding detection: effective power +10%. reactive power +10%
Device STP 60-JP-10 Date 2017403/16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B
SW-Version 1.80
Grid Type Three-Phase

3.2.7 Anti-Islanding Test (Active islanding JETGR0003-1-3.1 (2012) 50Hz)

- N\H\\H W
E. \\W\f\l\l\ﬂl\! G
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14THO075_JPN_3

RRERS : BB L URHAR (TTHAFLE : HHEN+10% HIHEN+10%) /
Efl(g(r)zple of test item: Active and passive Islanding detection: effective power +10%. reactive power
Device STP 60-JP-10 Date 20174038 16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive and acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

R
B
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A& HE80%
3.2.7 | HiMEBERHT XM60 Hz) / Anti-Islanding operation test with reactive power @ 60 Hz

FAME / Validator:

Christian Schaller

TARERER / Test date:

2017403H16H

AT AEE / Nominal AC-voltage:

440 V (60 Hz)

DCA A ERE / DC-voltage: | 800 V

EREZH AE A /Rated active

output:

60.0 kW -

{#5% / Remarks:

#E {E/Default

Z &A= /Passive: 400ms

BEE 5 =/Active: 600ms

—2>Font bolt+italic = active detection

KF - A7)y 7 ISEBNAXTORE

2B AKX DA / Passive detection only

BHRES
Effective power
N +10% +5% 0% -5% -10%
EhE S
Reactive power
+10% 460 ms 448 ms 454 ms z:@ﬁ 448 ms
Blind spot
+5% 417 ms 442 ms 454 ms 436 ms 429 ms
NpE=
0% 460 ms 442 ms N 454 ms 442 ms
Blind spot
-5% 448 ms 442 ms 429 ms 427 ms 436 ms
-10% 436 ms R 430 ms 442 ms 436 ms
Blind spot

FREHEIRH Y / Passive islanding test only: three blind spots were recognized (no clearing time)

BB AKX DA / Active detection only

HRES
Effective power
N +10% +5% 0% -5% -10%
ENE
Reactive power
+10% 699 ms 589 ms 712 ms 706 ms 577 ms
+5% 681 ms 589 ms 755 ms 601 ms 571 ms
0% 675 ms 589 ms 726 ms 585 ms 573 ms
-5% 562 ms 544 ms 522 ms 573 ms 573 ms
-10% 516 ms 511 ms 522 ms 510 ms 998 ms
BB LU ZEIA R / Active and passiv detection combined
HRhET
Effective power
N +10% +5% 0% -5% -10%
VIR
Reactive power
+10% 686 ms 658 ms 550 ms 482 ms 420 ms
+5% 664 ms 652 ms 647 ms 437 ms 425 ms
0% 664 ms 647 ms 692 ms 437 ms 414 ms
-5% 590 ms 652 ms 386 ms 419 ms 414 ms
-10% 414 ms 578 ms 403 ms 415 ms 431 ms
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AEBRERN : RBARXDOH (FEHIFLE : HHEH+10%. MHEN+10%) /

Example of test item: Passive Islanding detection: effective power +10%. reactive power +10%

Device STP 60-JP-10 Date 2017%03H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwnpp: 800V cos(phi):  0.800
derating: DC Pinv: 60000 W (100%) dwelltime:  0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
lJRMS,L1—N - URMS, L2-N URMS. L2-N
500 —
S
Mg
ke £
R 3 ‘
H S (RN
-5 1 |
0.460.5
Time [s]
IAC, g - IAc. L2 IAC, L2
T T
100 4 0 0 0 m
R 3 ° ]|
H Z 50} : .
-100 | ’l L A A i l‘ e
-150 —
o 0.460.5
Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
% 1 I T
(4 3 |
D 3 |
EN 5 05 i ~
T |
Us 1 i
0 0.460.5
/I\ Time [s]
| mmKExrs | #51
Cycle 1 2 3 4 5 6 7 8 9 10
= ? s RIyAB 460ms | 448ms | 429ms - - - - - - -
¥ N ¥ | RIyBC 460 ms 448 ms 429 ms - - - - - - -
RIyCA 460 ms 448 ms 429 ms - - - - - - -
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HEERY : fBAXOA (FEHARLLE : ARHEH+10%. HAEH+10%) /
Example of test item: Active Islanding detection: effective power +10%. reactive power +10%
Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

| wwuwnuvnvw b
= lAfZT
pizs m w NW\'\M = I
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HRERY : RS I URHAX (FFEHEFLER . FHEN10% BHTH+10%) /
Example of test item: Active and passive Islanding detection: effective power +10%. reactive power
+10%

Device STP 60-JP-10 Date 2017403H16H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Passive and active islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase: L1L2L3 Uwmpep: 800V cos(phi):  0.800

derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s

Cycles: 3 Poc: 60100W triptime:  1.0s
URMS, L= Se— URMS. L2-N URMS. L2-N

HAERE
Grid Voltage [V]

0.686 1.0
Time [s]
| e IAc, By IAC, L2 lAC. L2|
150 T
||'!‘l|u>u '\‘!
S i
g t [; m! i i n rw
R 5 0 ‘
=100 AV “”‘,\,‘H,\“ 7
-150 :
0 0. 686 1.0
Time [s]
RIyAB RIyBC RIyCA Trigger — — — Limit
2D
< 1 1 — T
A e |
R L. |
=z ,_§ |
U 1 i
0 0.686 1.0
/1\ Time [s] 4\
[ emmss |
Cycle 1 2 3 4 5 6 7 8 9 10
= ? m¢ | RIYAB 686 ms 675 ms 590 ms - - - - - - -
¥iE RlyBC 686 ms 675 ms 590 ms - - - - - - -
RlyCA 686 ms 675 ms 590 ms - - - - - - -
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V&G m(DEEas) ; 7FR80%

EIEERE T A M50 Hz) / Anti-Islanding operation test with rotating machine with

3.2.7 )
reactive power @ 50 Hz
F A& / Validator: Christian Schaller FAMERMEH / Test date: | 2017404 503 H
AFH HEIE / Nominal AC-voltage: | 420V (50 Hz) DCAAERE / DC-voltage: | 800 V

EREZH AE A /Rated active

output:

60.0 kW

{#5% / Remarks:

B EfiE/Default

Z 85 z/Passive; 400ms

—2>Font bold+italic = active detection

BEE 5 = /Active: 600ms

2B AR DH / Passive detection only with rotating machine

RF - A7)y 7 EBNARTORE

HRNET
Effective power
N +10% +5% 0% -5% -10%
HENE S
Reactive power
N N
[s)
+10% 425 ms 442 ms Blind spot Blind spot 454 ms
+5% 442 ms 425 ms R 454 ms 448 ms
Blind spot
\'Eiﬂ-
0% 437 ms 442 ms R 442 ms 431 ms
Blind spot
5% 425 ms 465 ms I 442 ms 431 ms
Blind spot
TREE TREE
-109
10% 448 ms Blind spot Blind spot 437 ms 454 ms
RREFImHY / Passive islanding test only: seven blind spots were recognized (no clearing time)
BEB AKX DH / Active detection only with rotating machine
HRET
Effective power
N +10% +5% 0% -5% -10%
HENE S
Reactive power
+10% 601 ms 607 ms 607 ms 845 ms 601 ms
+5% 749 ms 623 ms 760 ms 613 ms 624 ms
0% 601 ms 613 ms 817 ms 613 ms 590 ms
-5% 635 ms 613 ms 641 ms 601 ms 595 ms
-10% 607 ms 692 ms 607 ms 601 ms 601 ms
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BEBES L UZBIA K / Active and passiv detection combined with rotating machine

HEhE
Effective power
N +10% +5% 0% -5% -10%
w3 E 7
Reactive power
+10% 425 ms 442 ms 431 ms 457 ms 448 ms
+5% 442 ms 437 ms 400 ms 454 ms 448 ms
0% 437 ms 448 ms 817 ms 448 ms 437 ms
-5% 437 ms 448 ms 454 ms 425 ms 437 ms
-10% 465 ms 607 ms 442 ms 448 ms 437 ms
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AMEBRERN : RBAXDOH (FEHRFLE : HHEH+10%. MHEN+10%) /

Example of test item: Passive Islanding detection with rotating machine: effective power +10%. reactive

power +10%

Device STP 60-JP-10 Date 2017404 H0O3H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase: L1L2L3 Uwmpp: 800V cos(phi): 0.800
derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
URMS, L-N T URMS, L2-N URMS. L2-N
T T
li-l E A VA AV AV
[}
R 2 ‘ ‘ WJ
H & AV A LAY
| |
0.425 0.5
Time [s]
T IAc, L2 IAc, |.2|
T T
T .
= < ‘ | : |
e 2 (A ‘
5 il ‘ ‘
H o ! Lr 1 .
A 1“‘ ‘j “ru w\ A e s
| |
0425 05
Time [s]
RIyAB RlyBC RlyCA Trigger — — — Limit
S 8 |
R g 0sr | 7
>z £ l
Us i i
0 0.425 0.5
/I\ Time [s]
[ wmroRE |
Cycle 1 2 3 4 5 6 7 9 10
= ? B RIyAB 425ms | 442ms | 437ms - - - - - -
¥ 2 = RIyBC 425 ms 442 ms 437 ms - - - - - -
RIlyCA 425 ms 442 ms 437 ms - - - - - -
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EBARXDH (FEHAFLE : HHEN+10%. BEEA+10%) /

Example of test item: Active Islanding detection with rotating machine: effective power +10%. reactive

power +10%

Device STP 60-JP-10 Date 2017404 H03H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine active islanding JETGR0003-1-3.1 (2012) 50Hz)

- =
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BB IURBAR (FEHARLLE  FUEN+10% HBHNEH+10%) /

Example of test item: Active and passive Islanding detection with rotating machine: effective power
+10%. reactive power +10%

14THO075_JPN_3

Device STP 60-JP-10 Date 2017404 H0O3H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive and acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

RGO
l\INWUN\!\W\W\\\(\N\WJ\I\\I\J\W\\\I\I -
= ¢ i ” :
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FEam (oI as) ; 7R80%

EIhEERE T AM60 Hz) / Anti-Islanding operation test with rotating machine with

3.2.7 )
reactive power @ 60 Hz
F A& / Validator: Christian Schaller FAMERMEH / Test date: | 2017404 503 H
AFHH HEIE / Nominal AC-voltage: | 440 V (60 Hz) DCAAERE / DC-voltage: | 800 V

EREZH AE A /Rated active

output:

60.0 kW

{#5% / Remarks:

B EfiE/Default

Z 85 z/Passive; 400ms

—2>Font bold+italic = active detection

BEE 5 = /Active: 600ms

AF - A5 Uy TIEEBNANTORE

2B AR DH / Passive detection only with rotating machine

BHES
Effective power
N +10% +5% 0% -5% -10%
HENE S
Reactive power
+10% 454 ms 467 ms 381 ms R 442 ms
Blind spot
+5% 454 ms 448 ms 437 ms 436 ms 437 ms
0% 448 ms 437 ms R 431 ms 454 ms
Blind spot
-5% 448 ms 460 ms 431 ms 442 ms 454 ms
\,EE-&
-10% 448 ms N 448 ms 460 ms 454 ms
Blind spot
FREHEIRHY / Passive islanding test only: three blind spots were recognized (no clearing time)
BEBI AKX DA / Active detection only with rotating machine
BRES
Effective power
N +10% +5% 0% -5% -10%
HENE S
Reactive power
+10% 718 ms 712 ms 743 ms 644 ms 602 ms
+5% 503 ms 718 ms 724 ms 602 ms 589 ms
0% 712 ms 736 ms 658 ms 595 ms 595 ms
-5% 699 ms 632 ms 540 ms 595 ms 564 ms
-10% 571 ms 761 ms 589 ms 589 ms 503 ms
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BEBES L UZBIA K / Active and passiv detection combined with rotating machine

HEhE
Effective power
N +10% +5% 0% -5% -10%
w3 E 7

Reactive power
+10% 700 ms 712 ms 681 ms 565 ms 442 ms
+5% 571 ms 674 ms 675 ms 454 ms 454 ms
0% 718 ms 650 ms 460 ms 460 ms 442 ms
-5% 515 ms 577 ms 442 ms 436 ms 448 ms
-10% 547 ms 540 ms 460 ms 397 ms 431 ms
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Example of test item: Passive Islanding detection with rotating machine: effective power +10%. reactive

power +10%

;& FES /Report No. 14THO075_JPN_3

Device STP 60-JP-10 Date 2017404 H0O3H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwpp: 800V cos(phi):  0.800
derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s
Cycles: 3 Poc: 60100W triptime:  0.5s
M_‘ URMS,L1—N URMS. L2-N URMS, L2-N
500 T T
Ez A A A A A A A AN A AR 1
= g ' \
%m] % 0 fi { I e [ | | it s
R 3 ]
H (3 T I W W O OV
-500 I L1
0 0.450.5
Time [s]
B IAC, (& lAC, L2 IAC, L2
150 T T
100 AN A o R A e i
2 f_z 50 l | : =
}E@ g ‘ly i \‘}1 ‘\ ‘1 ‘ \‘\,, | I i
*Q Q “ (AT (b 11{11 il
S i ‘
-100 ‘.,:.‘u‘.:‘,u‘.‘vi‘;l‘;‘l"‘,‘(1"u‘uu,,\k*‘yl‘.“'“‘.‘\“r““u‘\“‘;u",;"; 7
-150 | ’ | |
0 0.45 0.5
Time [s]
RIyAB RIyBC RIyCA Trigger — — — Limit
= 3 T T
,,< § i
EN] g 051 5 =
z £ |
(s 1 i
0 0.45 0.5
/I\ Time [s] /I\
[ wmenE |
Cycle 1 2 3 4 5 6 7 9 10
E ? 54}5 RlyAB 454 ms 467 ms 454 ms - - - - - -
¥ 2 | RIyBC 454 ms 467 ms 454 ms - - - - - -
RlyCA 454 ms 467 ms 454 ms - - - - - -
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EBARXDH (FEHAFLE : HHEN+10%. BEEA+10%) /

Example of test item: Active Islanding detection with rotating machine: effective power +10%. reactive
power +10%

Device STP 60-JP-10 Date 2017404 H03H
Serial 139F5003644201N017 | Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine acitve islanding JETGR0003-1-3.1 (2012) 50Hz)

: + wunw .'w.mu\w ,
vsmwwumumwumm t\ : w e
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RRERS : BB LURHAR (TTEHAFLE : HHEN+10% HIHEN+10%) /
Example of test item: Active and passive Islanding detection with rotating machine: effective power
+10%. reactive power +10%

Device STP 60-JP-10 Date 2017404 H0O3H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

3.2.7 Anti-Islanding Test (Machine passive and active islanding JETGR0003-1-3.1 (2012) 50Hz)

Phase:  L1L2L3 Uwpp: 600V cos(phi):  0.800

derating: DC Pinv: 60000 W (100%) dwelltime: 0.0s

Cycles: 3 Poc: 60100W triptime:  1.0s

URMS, L-N T URMS, L2-N URMS. L2-N
500 | | T
s :
Hoog
® <
R 3
H & , ,
-500 ! ] 1
0 0.700 1.0
Time [s]
I - IAc. L1 IAC. L2 IAC. L2

150 :

100\141!;1;\\ o "‘hw""”"""!\“\"'\‘_ R R R R e
1 r sl |
B o It
R 3 ° |
H  z -5 * ‘ -

=100 ";" 1 ”"\J,““\lI\Uuluuu\rh ne ¢ B s ¢ B RS =

-150 L

0 0. 700 1.0

Time [s]
RIyAB RlyBC RIyCA Trigger — — — Limit
= I
4< _ 1
2 |
R 5 05 | .
= S
A = |
U 1 i
0 0.700 1.0
/I\ Time [s] /T\
NN

Cycle 1 2 3 4 5 6 7 8 9 10
= ? B RIyAB 700ms | 671ms | 693 ms - - - - - - -
¥ A ¥ | RIyBC 700 ms 671 ms 693 ms - - - - - - -

RlyCA 700 ms 671 ms 693 ms - - - - - - -
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3.2.9.1 | EE®RO—EERMX ABLIEEE / Fixed time blocking after grid blackout recovered

T A& / Validator: Christian Schaller TAREREH / Testdate: |20174£05818H
A A EE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCAHEIE / DC-voltage: | 800 V
EREZH AE A /Rated active

60.0 kW - -
output:
{#5% / Remarks: 50HzE60HZTHEE (XREIL / the result is the same at 50Hz or 60Hz

- RREEDEETRESE. GIHERETLICUY., BFEFILSES, /
Power failure occurs on the grid voltage; disconnect the control power supply completely to stop the operation.
After grid is reengaged measure the fixed blocking time.

100 ERMEEZEE / P 3ifi 51 RH LE B RE >300 7 /
AC blackout for 10s Fix blocking time >300s
300 l ll T T T T T T T T 72
250 60
S 200 148 S
i L L C
8 8 150 UAC, 11]]36 @
M O U 3
> 100 AC,L2—24CL
50+ UAC, L3H12
0 I 1 1 1 1 1 ol | T 0
0 50 100 150 200 250 300 350 400 450 500
Time [s]
T T T T T T Il T T
11 1 - -
]
.2 081 | ——RIyAB
< 306 | ——RyBC |
D o) : | RlyCA
R S 0.4 v 1 GateBlock [
= = : R A
+  F ol 1 Limit
1
0 A
| | | L |

| | | |
0 50 100 150 200 250 300 350 400 450 500
Time [s] T

[ = rInvomk. UL—BRA |
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3.2.9.2 |EE#DO—TEFMIXABLLEAER / Fixed time blocking after grid blackout recovered
T ArE / Validator: Christian Schaller TARERER / Test date: | 20175058198
/AFH A EE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCAHEIE / DC-voltage: | 800 V

EREZH AE A /Rated active

output:

60.0 kW

{#5% / Remarks:

50Hz&60HZ TSR (X FIL / the result is the same at 50Hz or 60Hz

BEEIRE—F ERANFERSE-154 / Interruption on DC input

s N\D—aA0T42a OB LFIEERFPIZ, ERANTERL., SEERSTEICUINT, BEIFILT HEICHTFT S, /
Disconnect the DC-input during the “reconnection blocking time” of inverters; maintain the status of complete disconnection
of the control power supply so that inverters do not operate.

FERANEBERAT S, /
Enable DC-input again.

- ERANDBERASN:-Z. BERLSHIEFRMEERITHIE. FE Bi5IE RO RZH#RGET 28, /
Measure the “reconnection blocking time” after DC power is reengaged or continues measurement of the “reconnection

blocking time”.

[y

R EER

R
[

FUHLARNIL

10 ERMEEEFE /
AC blackout for 10s

ERADDER EBEA/
DC failure and input again

53l 51 BE LE ¥R >300 #P / Fix blocking time >300s

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

A
300 T T T T T
S 50— | Py 5 800 5
% 200} / / - UAC, L1 1640 g
S 150 AC, L2 1480 £
5 100 — Yac.13 {320 2
G 50 — Upe : : +4160 &
0 | | | | I | | | | O
0 50 100 150 200 250 300 350 400 450 500
Time [s]
T T T I I I T T
= 60— Active Power
b — Reactive Power
= 40
Z
— 20 -
g <
o g b : :
| | | | | | | | l
0 50 100 150 200 250 300 350 400 450 500
Time [s]
T T T T T T T T | T
_ 1 ' RIyAB ‘ ‘
e RIyBC | :
- RIyCA
% 051 ~ —  Limit il
i
or | L 1 | L 1 \ | ! ]
0 50 100 150 200 250 300 350 400 450 500
Time [s] T

F—rTOv @R, Y L—BERA
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FEERTE—F / Manual restart function enabled

HHBERE—F ERADNZENSET. ZORICEEEZRLESE-HE / AC-Voltage failure after DC interruption

s NV T A af OB LSIEERERIC, ERADZEN TS, /
Disconnect the DC-input during the “reconnection blocking time” of inverters.

- RIEEDEEZELESE, GIHERETLICUY. BEEELESE S, /
Power failure occurs on the grid voltage; disconnect the control power supply completely to stop the operation.

c RItEEZEESE D, /
The grid voltage recovers.

- ERANZEBEAT D, /
Enable DC-input again.

- BB ATRELR A E-TH, BEITHLESILGLNIE/
Measure the “reconnection blocking time” after DC power is reengaged or continues measurement of the “reconnection
blocking time”. Criterion is that the inverter must not restart automatically.

RIFEEDER & BEA / ERADDER EBEA/
AC failure and input again DC failure and input again
300 T T T T
WS 250—1 e ‘ U _Hewos
i g (/ AC, L1 =
_, o 200 H640 ©
B S : Unc, L2 &
m 5 150 : : U480 £
NS 100f SO H320 S
& G 50+ . DC  H1e0
0 | | | | | O
0 100 200 300 400 500 600
Time [s]
T T T T T
R = —
I 5 60
B Xt
B ; Active Power
.s-rg = 50l | — Reactive Power| |
w2
® o OF
_I'm: | | | 1 1
0 100 200 300 400 500 600
Time [s]
1 T T T T T ]
5 ] :
2 3 _ ——— RIyAB
< T sl L A ——RyBC |
A g v RIyCA
R §’ — — — Limit (inf) *
+ oL L ! | | L
0 100 200 300 400 500 600
Time [s]

*BISIREE A A E ST, BEITHEI;SI LALZ & / Inverter must not restart automatically
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BEERE—F ERADFTEHRSET. ZORICEEERESIE -5 E /| AC-Voltage failure after DC interruption

- N\J—a T 43T OFMGIALRFESFIC, ERADZER TS, /
Disconnect the DC-input during the “reconnection blocking time” of inverters.

- RIEEDEEZRELESE, GIHERETLICUY., BEEELEESES, /
Power failure occurs on the grid voltage; disconnect the control power supply completely to stop the operation.

F RBEEEEESE D, /

The grid voltage recovers.

 ERANEBERAT S, /

Enable DC-input again.

- FIEERICERENABHNEEALTVSEDICHSTIHERANDNEERASA-EZ., SIHERICEABREERALTV L0
IZH>TRHRMEENEEL % BEBLIBMEETRITHIL, /
Measure the “reconnection blocking time” after reengage of DC and AC.

i

=}

R EES

WHNE S

i<

BEMERNE

FUAHLAL

10N ERMEEZEE QEEXERAERS) /
AC blackouts with 10s duration (the second time is during DC-failure)

P /Q KW /kVar]

Trigger Level

BERADDER EBEA /
DC failure and input again

T

\

UAC, L1

UAC, L2
UAC, L3
—Vu

DC
1 I I 1

T Jgoo s
: : 640 ©
480 <
S

320 2
160 O

0 50

(o]
o

N
o

N
o

o

0.5

100

150

200 250 300 350
Time [s]

I I I T
Active Power
— Reactive Power

A

| | | |

o

50

100

150

200 250 300 350
Time [s]

T I I T
— RIyAB
———RIyBC
RIyCA
— — — Limit

| | | |

| | |

100

150

200 250 300 350
Time [s]

400 450T 500

5l 51 BE LE ¥ 8 >300 #P / Fix blocking time >300s

F—rTOv @R, U L—BERA
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BEERE—F EEFHRAESET. ZORICEFRANZERSE-15E / DC interruption after AC-voltage failure

s N\ TAa S OB LR EEEDIC FEERESED, /
Power failure occurs during the “reconnection blocking time” of inverters.

- ERANZERL, GIHERZTLICUY, BEEFLESES, /
Disconnect the control power supply completely to stop the operation.

F RBEEEEESE D, /

The grid voltage recovers.

- ERANEBREATD, /
Enable DC-input again.

- FIEERICERENABHNEEALTOSEDICHSTHIERANNERASNE, FIHERICERAEREERALTV LD
ICH>TIRHRMEENEEL . BEBLFIFALRMEATEIE, /
Measure the “reconnection blocking time” after reeange of DC and AC.

RMEBEZFE (20 B [FERANEF) /

AC blackouts with 10s duration (the second time is during DC-failure)

BERADDER EBEA /
DC failure and input again

T 1 T T |
H = 250 - T : 800 =
e g 200 A// — “AC, L1 : , {640 @
m = 1501 Uac, L2 {480 £
N 3 100 ‘ — Yacs ' | 3202
8 2 | ' | >
e O 50F : — Upe 4160 &
* 0 1 1 1 1 I T 1 1 | 1 0
0 50 100 150 200 250 300 350 400 450 500
Time [s]
T T T T I [ T T T T
ﬁ] % 60 Active Power
ﬁ =z 40 ——— Reactive Power
R a‘ 20
e = < >
'Im: | 1 | 1 | | L | | 1
0 50 100 150 200 250 300 350 400 450 500
Time [s]
1 T T T T I I T [T T T
. —RIyAB ‘
2 3 RCA !
< 5 05 — — —Limit | | i
.R C:D |-
> = | [
+ or 1 L | | L | | [l ‘ | L ]
0 50 100 150 200 250 300 350 400 450 500
Time [s] T
A5 E B >300 B/ Fix blocking tme >300s | | #— 70 v 0@, U L—BRA
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4.3 | B8 HEFEFRER / Operation power factor test
T ALE / Validator: Christian Schaller TAMEMB / Testdate: | 20174£04 3 19H
A AEE / Nominal AC-voltage: | 420V (50 Hz) / 440 V (60 Hz) | DC A F1ZBJE / DC-voltage: | 800V
ERAFH BN /Rated active 60.0 KW i
output:
{&# / Remarks: -
FAkKA % / Test method
HAOBEHZEEHL100%IZEHREL. HEEETA/
Operate the power conditioner at nominal power and measure the power factor.
HHEH =60.0 kW (50 Hz) / Operating power = 60.0 kW @50 Hz
Output = B . = ks Active Reactive | Apparent hE
Power | M jJVEEE ! jJVEE B jjAEa” ' Ef%ﬂl power power power Power
(%) V) V) (A) (Hz) W) (var) (VA) factor
100 800 420 83.0 50.00 60150 1120 60170 1.000
50 800 420 41.5 50.00 30100 560 30200 1.000
100 800 420 82.5 50.00 59020 10850 60000 0.983
50 800 420 42.0 50.00 30094 5550 30600 0.983
100 800 420 82.5 50.00 48400 35120 59840 0.809
50 800 420 51.0 50.00 29950 21700 36950 0.808
HAEH =60.0 kW (60 Hz) / Operating power = 60.0 kW @60 Hz
Output B B i ek Active Reactive | Apparent hE
Power A jJVEE i jjvﬁa B jJAEE” v Jﬁ{_’f ) power power power Power
(%) (V) (V) (A) (H2) W) (var) (VA) factor
100 800 440 79.0 60.00 60180 250 60180 1.000
50 800 440 40.0 60.00 30150 148 30170 1.000
100 800 440 79.0 60.00 59100 10670 60050 0.984
50 800 440 40.0 60.00 30160 5420 30650 0.984
100 800 440 78.7 60.00 48510 34970 59830 0.810
50 800 440 48.5 60.00 30000 21600 36950 0.810
N — XS ==Lk + = S
FIEIZCDODWTIERBR—VICHERRZESH T 5,
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4.4 | HAOEFEERSER / Higher harmonics test in output current

T ALE / Validator: Christian Schaller FAMERHR / Testdate: | 20174£04 3 19H
AFHAEE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCA 1EBJE / DC-voltage: | 800 V
EiEAENE S /Rated 60.0 KW i i

active output:

{&# / Remarks: -

T A% / Test method

HABHEEKI100%ZHEL., 2~40RFETEA, BEEZEEODF) FLUTOHKXTEREND, /
Operate the power conditioner at rated power (100%) and measure the DF; by using following formular:

\' I/%Cn

ACO

lacn: /XT—aAVT42aFOnREFRKE AEFR (A)/ n!" harmonic of output current (A)
laco: /NT—a2 T3 DEWHACH AEF (A) / Rated output current of power conditioner (A)
n:  2~40X&% / number of harmonic

DF, = ¥ 100% (A)

F&HT—%4 (50Hz) / Summary of data @50Hz

40 RETOHREEE L1 L2 L3 HE (%) ¥ E
Total distortion up to 401" n Criteria (%) Result
EH 100% 0.47% 0.51% 0.42% 5%LLT /5% Ok
. HE (%) ¥ E
0,
T 100% L1 L2 L3 Criteria (%) Result
mATEE AR
2 2 2 - -
Max value order
=438
& RIfE 0.269% 0.344% 0.184% 3%LLTF /3% Ok
Measurement value
F&HT—24 (60Hz) / Summary of data @60Hz
40 RETOHREEE L1 L2 L3 HE (%) ¥ 5E
Total distortion up to 40t n Criteria (%) Result
EHE 100% 0.61% 0.64% 0.51% 5%LLTF /5% Ok
i £E (%) 7
0,
Rt 100% L1 L2 L3 Criteria (%) Result
KB B R
2 2 2 - -
Max value order
aHRIE 0.343% 0.465% 0.284% 3%LUTF /3% Ok
Measurement value
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SHERISERB : EHE 100%MF @50Hz / Example for higher harmonic test 100% of rated power@50Hz

R EHERE HHEERE %) B (%) $I5E
nt" harmonic L1 [A] L2 [A] L3 [A] L1 [%] L2 [%] L3 [%] Limit (%) Result
2 0.225 0.286 0.153 0.269 0.344 0.184 3.00 ok
3 0.082 0.066 0.070 0.098 0.079 0.084 3.00 ok
4 0.075 0.082 0.076 0.090 0.098 0.091 3.00 ok
5 0.065 0.042 0.045 0.078 0.050 0.054 3.00 ok
6 0.043 0.032 0.035 0.051 0.039 0.043 3.00 ok
7 0.056 0.036 0.038 0.067 0.043 0.046 3.00 ok
8 0.024 0.024 0.025 0.029 0.029 0.030 3.00 ok
9 0.055 0.039 0.037 0.066 0.047 0.045 3.00 ok
10 0.023 0.023 0.024 0.027 0.027 0.029 3.00 ok
11 0.094 0.093 0.090 0.113 0.112 0.108 3.00 ok
12 0.015 0.023 0.020 0.018 0.028 0.024 3.00 ok
13 0.113 0.108 0.110 0.135 0.130 0.131 3.00 ok
14 0.015 0.017 0.015 0.017 0.021 0.018 3.00 ok
15 0.016 0.017 0.015 0.020 0.021 0.019 3.00 ok
16 0.015 0.013 0.013 0.018 0.016 0.016 3.00 ok
17 0.149 0.149 0.153 0.179 0.179 0.183 3.00 ok
18 0.010 0.010 0.011 0.011 0.013 0.013 3.00 ok
19 0.113 0.117 0.113 0.135 0.141 0.135 3.00 ok
20 0.009 0.011 0.010 0.011 0.013 0.012 3.00 ok
21 0.013 0.012 0.013 0.015 0.014 0.016 3.00 ok
22 0.009 0.009 0.008 0.010 0.010 0.010 3.00 ok
23 0.089 0.088 0.090 0.107 0.106 0.108 3.00 ok
24 0.009 0.011 0.010 0.011 0.013 0.012 3.00 ok
25 0.075 0.076 0.073 0.090 0.092 0.088 3.00 ok
26 0.010 0.009 0.010 0.012 0.011 0.012 3.00 ok
27 0.032 0.032 0.032 0.039 0.038 0.039 3.00 ok
28 0.008 0.009 0.008 0.009 0.010 0.010 3.00 ok
29 0.053 0.051 0.049 0.063 0.062 0.059 3.00 ok
30 0.008 0.009 0.008 0.009 0.010 0.010 3.00 ok
31 0.041 0.044 0.041 0.050 0.053 0.049 3.00 ok
32 0.010 0.011 0.010 0.011 0.013 0.012 3.00 ok
33 0.012 0.014 0.013 0.014 0.016 0.016 3.00 ok
34 0.008 0.015 0.013 0.009 0.017 0.016 3.00 ok
35 0.033 0.031 0.033 0.040 0.038 0.040 3.00 ok
36 0.011 0.012 0.014 0.013 0.015 0.016 3.00 ok
37 0.025 0.028 0.027 0.030 0.033 0.033 3.00 ok
38 0.009 0.008 0.009 0.011 0.010 0.011 3.00 ok
39 0.011 0.008 0.010 0.014 0.010 0.012 3.00 ok
40 0.014 0.008 0.009 0.016 0.009 0.011 3.00 ok
AR 0.47 0.51 0.42 5.00 ok
DFi [%]
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SHERISERSB : EHE 100%M @60Hz / Example for higher harmonic test 100% of rated power@60Hz

R EHERE HHEERE %) B (%) $I5E
nt" harmonic L1 [A] L2 [A] L3 [A] L1 [%] L2 [%] L3 [%] Limit (%) Result
2 0.061 0.052 0.039 0.18 0.15 0.12 3.00 ok
3 0.095 0.051 0.05 0.28 0.15 0.15 3.00 ok
4 0.026 0.028 0.029 0.08 0.08 0.09 3.00 ok
5 0.259 0.237 0.262 0.77 0.70 0.78 3.00 ok
6 0.018 0.019 0.019 0.05 0.06 0.06 3.00 ok
7 0.159 0.165 0.171 0.47 0.49 0.51 3.00 ok
8 0.018 0.018 0.019 0.05 0.05 0.06 3.00 ok
9 0.020 0.019 0.02 0.06 0.06 0.06 3.00 ok
10 0.016 0.016 0.016 0.05 0.05 0.05 3.00 ok
11 0.078 0.083 0.076 0.23 0.25 0.23 3.00 ok
12 0.014 0.015 0.014 0.04 0.04 0.04 3.00 ok
13 0.127 0.134 0.13 0.38 0.40 0.39 3.00 ok
14 0.014 0.014 0.014 0.04 0.04 0.04 3.00 ok
15 0.014 0.014 0.015 0.04 0.04 0.04 3.00 ok
16 0.012 0.013 0.013 0.04 0.04 0.04 3.00 ok
17 0.041 0.039 0.04 0.12 0.12 0.12 3.00 ok
18 0.010 0.011 0.011 0.03 0.03 0.03 3.00 ok
19 0.063 0.064 0.061 0.19 0.19 0.18 3.00 ok
20 0.010 0.010 0.01 0.03 0.03 0.03 3.00 ok
21 0.010 0.010 0.011 0.03 0.03 0.03 3.00 ok
22 0.008 0.008 0.008 0.02 0.02 0.02 3.00 ok
23 0.047 0.043 0.045 0.14 0.13 0.13 3.00 ok
24 0.007 0.008 0.008 0.02 0.02 0.02 3.00 ok
25 0.024 0.024 0.021 0.07 0.07 0.06 3.00 ok
26 0.007 0.007 0.007 0.02 0.02 0.02 3.00 ok
27 0.007 0.007 0.008 0.02 0.02 0.02 3.00 ok
28 0.006 0.007 0.007 0.02 0.02 0.02 3.00 ok
29 0.035 0.033 0.034 0.10 0.10 0.10 3.00 ok
30 0.006 0.006 0.006 0.02 0.02 0.02 3.00 ok
31 0.011 0.011 0.009 0.03 0.03 0.03 3.00 ok
32 0.005 0.006 0.006 0.01 0.02 0.02 3.00 ok
33 0.006 0.006 0.006 0.02 0.02 0.02 3.00 ok
34 0.006 0.006 0.006 0.02 0.02 0.02 3.00 ok
35 0.022 0.02 0.022 0.07 0.06 0.07 3.00 ok
36 0.005 0.005 0.005 0.01 0.01 0.01 3.00 ok
37 0.015 0.016 0.015 0.04 0.05 0.04 3.00 ok
38 0.006 0.006 0.006 0.02 0.02 0.02 3.00 ok
39 0.008 0.007 0.008 0.02 0.02 0.02 3.00 ok
40 0.006 0.006 0.006 0.02 0.02 0.02 3.00 ok
ST 0.61 0.64 0.51 5.00 ok
DFi [%]
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4.5 |RHMERAER / Leakage current test

FAME [ Validator:

Christian Schaller

TAMEER / Test date:

20174206401 H

AF5H EE / Nominal AC-voltage: | 420V (50 Hz) /440 V (60 Hz)

DCAZEE / DC-voltage:

800V

ERAMEAHE SN /Rated active 60.0 KW

output:

{&# / Remarks:

420VAC / 50Hz-R Z—{#i&#5 i s b / 420VAC / 50Hz - star center ground connection

Output terminal voltage of the filter [V]
1-1L1 7.82
2-12 7.98
3-13 8.35
4 — Ground 1.42

440VAC / 60Hz-R Z—{#i&#5 i s #h / 440VAC / 60Hz - star center ground connection

Output terminal voltage of the filter [V]
1-11 10.01
2-1L2 10.01
3-13 10.01
4 — Ground 2.03
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4.6 |EELFIMNFIHEESRER / Suppression function test against voltage-rise

T ALE / Validator: Christian Schaller TAMEMB / Testdate: | 20174£05422H
A AEE / Nominal AC-voltage: | 420V (50 Hz) / 440 V (60 Hz) | DC A F1ZBJE / DC-voltage: | 800V
EHEAIH NEHN /Rated active 60.0 KW i )

output:

{&# / Remarks: -

ERER 1. ST NI B L AL 462V (50HZz) / Reactive method. detection level = 462V (50Hz)

Phase L1
XREREE PCS HHERE H 7 IES H%E
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N / P-P all phases / pro phase
262.20 263.30 / 455.90 60.20/20.10 1.000 OK
264.20 265.10/459.10 60.20/20.10 1.000 OK
264.60 265.40 / 459.52 60.20/20.10 0.999 OK
273.20 267.60 / 463.50 51.50/17.30 0.850 OK
275.20 269.70 / 467.10 51.40/17.20 0.850 OK
Phase L2
RimEREE PCS HhEE H 5 hE HE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
262.20 262.90 / 455.40 60.20/20.10 1.000 OK
264.20 264.80 / 458.60 60.20/20.10 1.000 OK
264.60 265.00 / 459.03 60.20/20.00 0.999 OK
273.20 267.30/462.90 51.50/17.20 0.850 OK
275.20 269.40 / 466.60 51.40/17.20 0.850 OK
Phase L3
XRERERE PCS HAERE H 7 hE ¥E
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
262.20 262.70 / 455.10 60.20/20.10 1.000 OK
264.20 264.70 / 458.30 60.20/20.10 1.000 OK
264.60 264.70 / 458.50 60.20/20.10 0.999 OK
273.20 267.10 / 462.50 51.50/17.20 0.850 OK
275.20 269.20 / 466.20 51.40/17.20 0.850 OK
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HER 2. HEHEHHIH BHEL AL 468V (50 Hz) / Active method. detection level = 468V (50Hz)
Phase L1
RmEREE PCS HhEE H 7 IES FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/P-P all phases / pro phase
262.20 263.20 / 455.76 60.20/20.00 1.000 OK
264.20 265.20 / 459.26 60.20/20.10 1.000 OK
268.80 269.80/467.25 60.30/20.10 1.000 OK
269.18 270.20 / 467.92 57.20/19.10 1.000 OK
269.58 270.60/ 468.61 48.30/16.10 1.000 OK
270.12 271.10/469.49 36.50/12.2 1.000 OK
270.68 271.70/470.40 23.80/7.90 1.000 OK
271.16 272.20/471.31 14.50/4.80 1.000 OK
271.56 272.30/471.65 6.90/1.97 1.000 OK
272.00 272.80/472.44 0.30/0.06 0.950 OK
Phase L2
RMEREE PCS HAERE HA hE FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N / P-P all phases / pro phase
262.20 262.80 / 455.26 60.20/20.00 1.000 OK
264.20 264.80 / 458.75 60.20/20.00 1.000 OK
268.80 269.40/ 466.72 60.30/20.00 1.000 OK
269.18 269.80/467.41 57.20/19.00 1.000 OK
269.58 270.20/468.13 48.30/16.06 1.000 OK
270.12 270.70 / 469.08 36.50/12.14 1.000 OK
270.68 271.50/470.03 23.80/7.80 1.000 OK
271.16 271.80/470.98 14.50/ 4.80 1.000 OK
271.56 271.90/471.34 6.90/1.97 1.000 OK
270.00 272.40 /47217 0.30/0.06 0.950 OK
Phase L3
RRBREE PCS HhEE H 7 IES FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
262.20 262.70/455.02 60.20/20.00 1.000 OK
264.20 264.70/ 458.50 60.20/20.00 1.000 OK
268.80 269.30/466.47 60.30/20.00 1.000 OK
269.18 269.70/467.13 57.20/19.00 1.000 OK
269.58 270.10/467.82 48.30/16.08 1.000 OK
270.68 270.70/468.72 36.50/12.20 1.000 OK
271.16 271.20/ 469.66 23.80/7.80 1.000 OK
271.16 271.80/470.53 14.50/ 4.80 1.000 OK
271.56 27.90/470.96 6.90/1.96 1.000 OK
270.00 272.40/ 471.67 0.30/0.06 0.950 OK
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SER 1. SELNE D HIE BRHEL AL 484V (60HZ) / Reactive method. detection level = 484V (60Hz)

Phase L1
RimEBREE PCS HAERE H 7 hE H%E
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
274.40 275.20/ 476.7 60.20/20.10 1.000 OK
276.40 277.10/479.90 60.30/20.10 1.000 OK
276.98 277.20/480.13 60.20/20.10 0.999 OK
286.38 279.80/484.00 51.70/17.30 0.850 OK
288.38 281.80/487.40 51.30/17.20 0.850 OK
Phase L2
XRERERE PCS HAEE H 7 hE F%E
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
274.40 274.90/476.10 60.20/20.00 1.000 OK
276.40 279.70/479.30 60.30/20.10 1.000 OK
276.98 277.10/480.13 60.20/20.10 0.999 OK
286.38 279.50 / 484.00 51.70/17.20 0.850 OK
288.38 281.40/487.40 51.30/17.20 0.844 OK
Phase L3
RinEREL PCS HhEE H 7 PAES HI%E
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N / P-P all phases / pro phase
274.40 274.80/475.90 60.20 / 20.00 1.000 OK
276.40 276.60 /479.10 60.30/20.10 1.000 OK
276.98 277.00/ 479.98 60.20/20.10 0.999 OK
286.38 279.20/483.70 51.70/17.20 0.850 OK
288.38 281.20/487.10 51.30/17.10 0.850 OK
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RER 2. EHEAFIE BHLAJL 490V (60HZ) / Active method. detection level = 490V (60Hz)
Phase L1
RREBREL PCS HAERE H A hE FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
277.20 278.10/481.60 60.30/20.10 1.000 OK
279.20 280.10/485.00 60.40/20.20 1.000 OK
281.20 282.10/488.50 60.40/20.20 1.000 OK
281.52 282.40/489.10 57.20/19.10 1.000 OK
281.90 282.90/489.80 48.30/16.10 1.000 OK
282.45 283.40/490.80 35.80/12.00 1.000 OK
282.94 283.90/491.60 24.50/8.20 1.000 OK
283.48 284.30/492.50 13.90/4.60 1.000 OK
283.98 284.80/493.10 4.60/1.70 1.000 OK
284.38 285.20/493.80 0.40/0.10 0.960 OK
Phase L2
RmEREE PCS HAERE HA hE FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/ P-P all phases / pro phase
277.20 277.70/ 480.90 60.30/20.10 1.000 OK
279.20 279.70 /1 484.40 60.40/20.10 1.000 OK
281.20 281.70/487.90 60.40/20.10 1.000 OK
281.52 282.00/ 488.50 57.20/19.00 1.000 OK
281.90 282.40/489.20 48.30/16.10 1.000 OK
282.45 283.00/490.30 35.80/12.00 1.000 OK
282.94 283.50/491.10 24.50/8.10 1.000 OK
283.48 284.00/492.10 13.90/4.60 1.000 OK
283.98 284.30/492.80 4.60/1.70 1.000 OK
284.38 284.80 /493.50 0.40/0.10 0.960 OK
Phase L3
RREREE PCS HAEE 5 hE FIE
Grid Voltage [V] PCS output voltage [V] Effective Power [kW] Power factor [-] Result
P-N P-N/P-P all phases / pro phase
277.20 277.60/480.80 60.30/20.10 1.000 OK
279.20 279.60/484.30 60.30/20.10 1.000 OK
281.20 281.60/487.80 60.40/20.10 1.000 OK
281.52 281.90/488.40 57.20/19.00 1.000 OK
281.90 282.30/489.10 48.30/16.10 1.000 OK
282.45 282.90/490.00 35.80/12.00 1.000 OK
282.94 283.40/490.90 24.50/8.20 1.000 OK
283.48 284.00/491.70 13.9/4.60 1.000 OK
283.98 284.30/482.40 4.60/1.70 1.000 OK
284.38 284.80/493.10 0.40/0.10 0.960 OK
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4.8 |YJI+RS—Fi#EESABR / Soft-starting function test
FAR&E / Validator: Christian Schaller FANEMHB / Testdate: | 20174058198
A AEE / Nominal AC-voltage: | 420V (50 Hz) / 440 V (60 Hz) | DCAJIEE / DC-voltage: | 800 V

ERAH HEH /Rated active

output:

60.0 kW

{% / Remarks:

50HzE60HZ TR (XREIL / the result is the same at 50Hz or 60Hz

Device STP 60-JP-10 Date 20175%05H19H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
4.8 Soft-starting Function Test (50Hz)
MPP-Power:  100% = 60000 W Grid Voltage: 254.0V Samplerate: 10 kHz
MPP-Voltage: 800.0 V Grid Frequency: 60.0 Hz Cycle: 1/1
URMS, L-N - URMS, L2-N URMS, L2-N
T I T T T I
= o561 i
" Y 256
W S 254
_R >
| g 252 .
1 | | | 1 | | | |
0 10 20 30 40 50 60 70 80 90 100
Time [s]
RMS, L1 RMS, L2 IRMS. L2 - IRMS, Limit =124.0/82.6
— — — T T T T T T T T T
T 120F I e
o 100 I .
}Eﬁ] é B0 - T T T T T T T T T T T T T T T T T T T T T LT T T T T T T A
R g 601 e |
H £ s} S .
3 -
Z 20 L Apmo A .
T | L ! ! ! L ! I
0 10 20 30 40 50 60 70 80 90 100
Time [s]
RIyAB RIyBC RIyCA
Q 1F T T | T T T T T
a{ - ‘
S g
EN 5 051 \ .
- y
o——— i ! I | 1 L 1 L .
0 10 20 30 40 50 60 70 80 90 100
Time [s]

EHEE TR 150%HBBEL / AC-current less than 150% lrated

0—60kW £T:$#9 61 # / 0—60kW in approx 61sec.
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51 |ANBHRZEFABR(BLUARRZEEHER) / Sudden change of DC-input power

FARE / Validator:

Christian Schaller

FTAMEREH / Test date:

2017%05H19H

AFRH AEE / Nominal AC-voltage:

420V (50 Hz) / 440 V (60 Hz)

DCAHER / DC-voltage:

800V

ERAZH AE A /Rated active

output:

60.0 kW

{f#% / Remarks:

50HzE60HZTHRER (XREIL / the result is the same at 50Hz or 60Hz
First test @PF=1.0 / second test @PF= 0.8
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AC 7% 50% — 75% — 50%!\Z %5 /

AC output power change from 50% to 75% and 75% to 50%
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AC /7% 50% — 25% — 50%c 2 %5 / [75100%)
AC output power change from 50% to 25% and 25% to 50%
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AC % 50% — 75% — 50%C 2%/  [H1%80%]
AC output power change from 50% to 75% and 75% to 50%
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AC /1% 50% — 25% — 50%\2 2%E /
AC output power change from 50% to 25% and 25% to 50%
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6.3 |BRKETEIETHER(FRT)/ Fault Ride Through Test (FRT) according JEAC9701-2012

T AKE / Validator: Christian Schaller TARERH / Testdate: | 20174£05H05H

ZAFRH S EE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCAHEIE / DC-voltage: | 800 V

EEELH S1E S / Rated active

60.0 kw - -
output:
{&% / Remarks: Test done according JEAC9701-2012

BRE B X B FABR (FRT-50Hz / 420V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 420V)

SRR A A BREFEEIET B R B R 80%H S8 7 B HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— i . 51.6 ms iBErREHE
0° =k (& g];T;2Q %) o 0.1s LI No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
e =HEE®R (REE20%) . 55.9 ms
45 Three phase short-circuit (20%) 0.1s AR EERHk G OK
c =RER GREE20%) . 52.4 ms
9 Three phase short-circuit (20%) 0.1s AR SEY vl OK
o =HEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s IR 55.0 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s KR 55.5ms OK
o =HEER (FREE0%) R
9 Three phase short-circuit (0%) 1.0s BI 54.6 ms OK
ZARSEAE (ASEARAD 49.4ms
0° Two Phase short-circuit A- 0.1s LIA vt g g OK
Itk SEX Trv U
connection side
ZARKEH (AR 50.7 ms
45° Two Phase short-circuit A- 0.1s LLIA Eﬁ-ﬂﬁﬁ OK
. R IE FLRIIT
connection side
ZHRSER (ARIRED 53.7 ms
90° Two Phase short-circuit A- 0.1s LIA v gt g OK
et SN Trv
connection side
—HERE (VSR 579 ms
0° Two Phase short-circuit Wye- 0.1s LLIA v g gk OK
i EERHk
connection side
—ARSEHE (YRSARA) 461 ms
45° Two Phase short-circuit Wye- 0.1s LIN v = g g OK
S Y T
connection side
—HER (VSR 60.4 ms
90° Two Phase short-circuit Wye- 0.1s LIA v g g OK
S SEY v TV
connection side
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HERERN : 0.3 DBFEEET (ZHEBREEE 20%) @50Hz/420VAC /

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

EXa
H
R
t[s]
ERIDIERR
Z d
e 500 500
ar 2 ° PSS
-500 |/ ; -500 ;
-0.02 -0.01 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32 0.33
=z
<
EROEKE
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200 “‘
100
oz [
WwH o 0 i
2 I
-100
|
-200 I I I [ | I |
-0.08 -0.02 -0.01 0 0.01 0.02 0.03
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g
g 15 F
pyAi— 2
L X ~:
2
o
o5l L—1 =2 )L—3
” Riy1 Rly2 Rly3
0 I | I | | | | |
-0.5 0 0.5 1 1.5 2 25 3 35
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HERERN : 0.3 OBREBETET (ZHEHRERERE 0%) @50Hz/420VAC/

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
| (TN NPT T R
25 = i
wxE & O
D L31
I RN
-500
- t[s]
EEDIERE
Zoomed
500 500 F
L °
-500 ; i ; : 500 : ; :
002 001 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32 0.33
2t t[s]
200
vz
Lo _'2 0
-200
DK
Zoomed AANAAAAAAANN A
5656 “ VTV . I ;\‘ N
i < | \‘ N I ‘ \ il
i ‘_“i 0 | ‘,““\‘ ““‘ ‘\:\
o [ | I | | |
200 VIV AN
1 L -vo0 ANV
003 -002 -001 0 001 002 003 0.25 0.3 0.35 0.4 0.45
t[s] t[s]
2._
< B
U
L~ - 1
3
S 05 - )L—1 ] yL—3
¢ Rly1 RIly2 RIly3
0 | | | | | | | | |
-1 -0.5 0 0.5 1 1.5 2 25 3 35
t[s]

2

t4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HERISRN : 0.3 POBFEEEBT (ZHER Y H#H) @50Hz/420VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

e A AR RO 1

24 AR

LGS hw i
TR R i (T If NI
ts]
ERIDIERE
Zoomed 500
ar g 0
-500 £ i i ._
-0.02 -0.01 A 0 0.01 0.02 0.27 0.28 0.29 0.3 0.31 0.32
t‘[s]\ t[s]
i
EROIEAR i
Zoomed VARAANA
200 AN
100 n i
7z \ \ |
?j@)ﬁi Q 0 il | (] U
_< | |
-100 W
-200 I I [ I I ] I WY
-0.03 -0.02 -0.01 0 0.01 002 0.03 0.3
tls] tls]
2 —
%’ 15
M) A= £
L X ~: 4
2
s}
= o5k -1 ) L—2 )L—3
. Riy1 Rly2 Rly3
0 1 1 1 1 1 | | 1 1
-1 -0.5 0 0.5 1 1.5 2 2:5 3 3.5

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HERISRN : 0.3 POBFEEBT (ZHER A#RAD @50Hz/420VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500

=
WE 2
-500
———— ts]
ERDIEARE
Zoomed
aome 500 500
wE 20 9
-500 1 , 500
002  -0.01 0 0.01 002 003 027 028 029 03 0.31 0.32
100
i z
H o 0 :
= ik
-100
‘\_“_’,’ t [S]
FRDIEAR
Zoomed \ AAN 4
100 § l A ANARANAN
100 1 ‘ ‘ I\
50 -
W ] I | 1) “ | | Il ; )N
wr T 0 o L R
= [ |1 “ | | |1l |
-50 | | |
-100 | ‘ VVARAA R
-100 | \f ’ v “
003 -002 001 0 001 002 003 004 015 0.25 0.35 0.4
ts] ts]
2_
o 15
hA— £
LR -~ 1
z
o
= o5l ) L—1 ] )L—3
: Riy1 Rly2 Rly3
0 | | | | | | | | |
05 0 0.5 1 15 2 25 3 35

t[s]

ifiiiz4#%% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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BRi% E X {8 T8k (FRT-50Hz / 378V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 378V)

IR A A BREFEEIET B BRI e B 80%tH 1118 )% i HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
- 55.5 ms IR
0° =HaffE (REE20%) . 0.1s AN No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =fR5EH (FREE20%) . 52.9 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 55.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 50.2 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 53.4 ms OK
c =HE® GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 59.0 ms OK
ZHER (ARERAD 527 ms
0° Two Phase short-circuit A- 0.1s LIA Eﬁ_ﬂﬁﬁ OK
. . IE FLMR T
connection side
iR (AFERRAD 55.9 ms
45° Two Phase short-circuit A- 0.1s LIN ot OK
connection side EERHE A
ZHERERE (AFERRAD 535 ms
90° Two Phase short-circuit A- 0.1s LA I i g 4 OK
I EERHk G
connection side
ZHRRERE (YEERRAD 62.5 ms
0° Two Phase short-circuit Wye- 0.1s LIA ‘EEI' g OK
S SEY v
connection side
ZHRER (vEERRAD 573 ms
45° Two Phase short-circuit Wye- 0.1s LIN v = g g OK
ki SEY Trv
connection side
ZRRERE (YHREERRAD 61.8 ms
90° Two Phase short-circuit Wye- 0.1s LLIA v g g OK
o Y Tt
connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HERERN - 0.3 DBRFEEET (ZHEBREEE 20%) @50Hz/378VAC /

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
NPT IR AR PR AR NI (TR TV
E ) L12
BHE L31
IEE A AT EERAA R R
A t[.s]
ERDHEKE
Zoomed
500 500
2 = :
wr 2 O PSESISES

-500

-500

-0.02

0.3 0.31
t[s]

0.32 0.33

H]
< t[s
ERDIEKE Is]
Zoomed
200
100
HH < [
vy Q 0 I
_< | |
-100 ||
-200 i
0.01 0.02 0.03 0.45
2
5 15
U
L X ~: 4
2
o
- 0.5 -1 ) L—=2 )L—3
. Riy1 Rly2 Rly3
0 1 1 1 | 1 1 1 | 1
-0.5 0 0.5 1 1.5 2 25 3 35

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 OBREBETET (ZHERERERE 0%) @50Hz/378VAC/

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date. 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
IR AR IR
. L12
XS
. L23
BHE L31
TR R RRARE L
- t[s]
ERIDIERE
Zoomed
500 500
w5 =
wE 2 9 g
-500  / ; -500 , S
-0.02 001 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32 0.33
ey t[s]
100
W = IR
IR 7{_(; 0
-100
EMDEKRE
Zoomed
100
Hh oz
wR o O
-100
-0.03 -002 -0.01 0 001 002
t[s]
2._
18
MAH—
L X ~: 4
2
S )L—1 ) L—2 )L—3
0.5 Rly1 Rly2 Rly3
0 I 1 | 1 | | | 1 1
-1 -05 0 0.5 1 15 2 25 3 35

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERISRY : 0.3 POBIFEEEBT (ZHER Y H#H)) @50Hz/378VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

14THO075_JPN_3

Device STP 60-JP-10 Date. 2017405 H05H

Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500
TR |
PO A L12

NIRRT RN e (T AT O M R

-500

\\»_// t [S]

L23
L31

DK
Zoomed
500
w2
wE 2
-500
-0.02 -0.01 ] 0 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
] t[s]
200 :
100
oz
IR o 0
-100
-200
EROIKE
Zoomed 200
100
Hh oz
v Q 0
-100
-100
-200 L L L L Wy
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.15
tls]
2.—
%’ 15
MIA— £
L X ~: 4
g
gl ) L—1 )L—2 )L—3
. Riy1 Rly2 Rly3
0 I 1 | | | | | I 1
-1 -0.5 0 0.5 1 1.5 2 2:5 3 3.5

t[s]

H#§in 4% No disconnection happend
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HERISRN : 0.3 POBFEEBT (ZHER AHRAI @50Hz/378VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

-500

EXa
BH
ERDIERE
Zoomed
wE 2
oz
EROIKE
Zoomed
Hh oz
WA °
=
MAH—
L ~
2
o
-l

500

‘Hi N

|

NPT

W

R PRRRAE R TP TN

2 —
15
1
0.5 - -1 V=2 )L-3
. Riy1 Rly2 Rly3
0 | 1 | | | | | | |
-1 -0.5 0 0.5 1 1.5 2 2:5 3 3.5

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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BRE% E X {8 B (FRT-50Hz / 462V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 462V)

SIAEIEA A BREFEERT BB E R 80%tH 1118 )% i HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— ok R 50.6 ms JE#nfiri
0° =HKaik (RBE20%) . 0.1s LN No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =tEER GREE20%) . 55.1 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 52.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 51.9 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 54.9 ms OK
c =HE® GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 54.4 ms OK
ZARKEM (ASERAD 53.2 ms
0° Two Phase short-circuit A- 0.1s LIA Eﬁ_ﬂﬁﬁ OK
. . IE FLMR T
connection side
RS (ARSRED 54.4 ms

45° Two Phase short-circuit A- 0.1s LIN e g g OK
e TEER R
connection side

ZHER (ARERAD 551 ms

90° Two Phase short-circuit A- 0.1s LA Eéﬁﬁ%{fg OK
connection side e
ZHRER (YEsA) 63.9 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHRRESE (YiEERED 62.7 ms

45° Two Phase short-circuit Wye- 0.1s LIA Eﬁ'ﬂﬁﬁ OK
connection side el
ZHRER (viEsa) 572 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 DBFEEET (ZHEBREEE 20%) @50Hz/462VAC /

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

14THO075_JPN_3

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
NI 1
5% 3s L12
g
2 L23
BHE L31
NI PR TR NN
‘\\»_// t [S]
FEDiEAR
Zoomed
500
w2
wE 2
-500 - / Y
002 001 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
<) t[s]
200 )
100
W oz
IR “2 0
-100
-200
EROIKE
Zoomed 200
100
Hh oz
IR o 0
-100
-200 . . . . . . ! VUV UVAUVAU VUV : . .
003 -002 -001 0 001 002 003 004 0.2 0.25 0.35 0.4 0.45
t[s] t[s]
2._
15
MAH—
L X ~: 4
2
S yL—1 )L—2 )L—3
0.5 Rly1 Rly2 Rly3
0 | | | | | | | | |
-1 05 0 0.5 1 15 2 25 3 35

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 OBREBETET (ZHEHRERERE 0%) @50Hz/462VAC /

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500
(TR
25 =

-500

EEDHRARR
Zoomed

500
a2 0

-500

R R LR

500
0
-500 [
-0.02 -0.01 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
Pt t[s]

i
" t[s
EROIKE Is]
Zoomed
100 b- IV
Hh oz MAAAN
vy o 0 i \‘ |
=55 A {
-100 v
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.4 0.45
tls]
2 —
% 15
M) A= £
L X ~: 4
2
5}
= o5l ) L—1 ) L—2 )L—3
. Riy1 Rly2 Rly3
0 I 1 I | 1 1 I | I
-1 -0.5 0 0.5 1 1.5 2 25 3 3.5

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERISRN : 0.3 POBIFEEEBT (ZHER Y H#H) @50Hz/462VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

W AT PP I | AN MR R ARE
% = | ‘”N i

=) (I

(I TERERAAEE (T

EEIDIERE
Zoomed

®/E 2
-0.02 -0.01 } 0 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
A
s
FE‘/IIL }Eﬁ
0.5 | 0 ,"l 0.5 1 15 2 2.5 3 35
t[s
EROIAE [s]
Zoomed 0 AMNAA \
‘ 100 f\VIAVIA \
|
‘ 50 AV
i il I
Wi 0 AIAATATATATATA & “f\"”
50 | aEARARY |
.100| VY \H‘ }“ |
-0.03 -0.02 -0.01 0 0.01 002 0.03 004 015 0.2 0.3 0.35 0.4
ts] ts]
2 —
5 15: 1=
M= F
L -~ 1
2
<]
o5l ) L—1 ) L2 )L—3
: Rly1 Rly2 Rly3
0 I I I 1 1 | | | |
-1 -0.5 0 0.5 1 1.5 2 25 3 35
t[s]
H#dn4k%E No disconnection happend
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HERISRN : 0.3 POBFEEBT (ZHER A#RAD @50Hz/462VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
LLAAARRR AR 1AL
2 =
mx & 0O
R
-500
ERDIEAR
Zoomed
500
w2
wE 2
500
-0.02 -0.01 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
100
W oz
wr o O
-100
FREDIEKR
Zoomed
100
HH z 0
W
-100 |
-100 | \
001 002 003 004 015
2._
- 15
MAH—
L X ~: 4
2
3 -1 -2 )1L-3
O3 Riy1 Rly2 Rly3
0 I 1 | | | I I | |
-1 -0.5 0 0.5 1 1.5 2 25 3 3.5
t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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BB B 1€ T 588 (FRT-60Hz / 440V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 440V)

SIAEIEA A BREFEERT BB E R 80%H S 18 17 B HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— ok R 51.4 ms Eénfiti
0° =Hai (% %EZQ %) o 0.1s LIA No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =tEER GREE20%) . 51.2 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 49.4 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 44.3 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 49.2 ms OK
= = [==]
90° =HE (RBE0%) 1.0s LA 54.6 ms OK

Three phase short-circuit (0%)

ZHasEHE (AR 55.9 ms

0° Two Phase short-circuit A- 0.1s LA Eﬁ_ﬂﬁﬁ OK
. R 1E FRIA T

connection side

ZHRER (ARERAD 60.0 ms

45° Two Phase short-circuit A- 0.1s LIN o g g OK
o TEER R

connection side

ZHREERE (AKERAD 544 ms

90° Two Phase short-circuit A- 0.1s LA Bk OK
connection side e
ZHAREERE (YHERRAD 53.0 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHER (YHESRRAD 52 6 ms

45° Two Phase short-circuit Wye- 0.1s LIN Eﬁ'ﬂ%%ﬁ OK
connection side el
ZHRKERE (YHERRAD 552 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 DBRFEEET (ZHEBREEE 20%) @60Hz/440VAC /

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
BH
- t[s]
ERDIEAR
Zoomed
500 500
wr g 1%6%0%%%%
-500 -500
-0.02 -0.01 - 0 0.01 0.02
<)
Bh oz
Bx 2 CERSERI50% L ~ 100% 5482 ZEHEA0.5F0LN | (SIS
. L
-1 05 N0 0.5 1 15 2 25 3 35
N t
FRIDIAR Is]
Zoomed AR AAR AR AR A
200 1oo AU IV 5
100 50 ‘ (f A\
'L—E'jji ‘ | I \“‘ I IR |
wifi o 0 0“ “ IR A T
= [ ] i I
-100 -50 WA
200 . l : ] | ; I -100 \‘: \:‘ ‘H H\ | \H“ | H\ | Iv V . “‘
2003 -002 -001 0 001 002 003 0.2 0.25 0.3 0.35 0.4 0.45
tls] tls]
P
- 1.5:=
MAH—
L X ~: 4
2
3 -1 -2 )1L-3
0.5 |- Rly1 Rly2 Rly3
0 | | | | | | | | |
-0.5 0 0.5 1 1.6 2 25 3 3.5
t[s]
H#§in 4% No disconnection happend
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HERERN : 0.3 OBREBETET (ZHERERERE 0%) @60Hz/440VAC /

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
2 =
mx & 0
-500
‘\\»_// t [S]
ERDIEAR
Zoomed
500 -
wIE 0
-500 |
002 001 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
iy tls]
100 I
W oz
i T 0 R A BOOL R~ 100 S SRR RO R . P,
= SERREESA150%LL T ~ 100% % 88 7 2 BERHIAS0.5FILAAN | (e
-100
EROIKE
Zoomed AR AR AN ARAARA LA
00 VUL UL \“ m AN \ I
) < | i \‘ ‘\ ‘\ i M|
T o 0 .‘i‘\ ‘\‘\“ “‘w‘ ‘H\‘
= i Ny 1)
-100 ‘ ‘ VMR AR AL
. | | ‘ ‘ . . -100 LA 1
003 002 001 0 001 002 003 004 0.2 0.25 0.3 0.35 0.4 0.45
tls] tls]
2
c15F
MAH—
L X ~: 4
2
S ) L—1 ) L—2 )L —3
0.5 Rly1 Rly2 Rly3
0 I 1 | | | | | I 1
-1 05 0 0.5 1 15 b3 2.5 3 35

t[s]

H#§in 4% No disconnection happend
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HERISRN : 0.3 POBFEEEBT (ZHER Y H#H)) @60Hz/440VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
2 = .
awE 2
-500
‘\\»_// t [S]
ERDIEAR
Zoomed
500 500
ar g 0 \/ V] a
-500 / -y -500
-0.02 -0.01 ) 0 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
iy tls]
200 ;
100
W oz
A )
Bt g 0 ERSTRAS0%LLT « 100% & @2 B ESRIAS0.5HBUA | (il
-100
-200
EROIKE
Zoomed 200 MM
100 AT
4 oz LI
wifi Q 0 gl
-100 WA
-200 £ L L L L L L L i v ‘ L L
003 -002 001 0 001 002 003 004 015 03 0.35 0.4
ts] ts]
D
- 1.5:=
MAH—
L X ~: 4
z
3 -1 -2 ) L—3
O3 Riy1 Rly2 Rly3
0 | 1 | | | | | | |
-1 -0.5 0 0.5 1 1.5 2 25 3 35

t[s]

i

4f%i No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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R %S /Report No.

HERISRN : 0.3 POBFEEEBT (ZHER AHERAD @60Hz/440VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 20174£05H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
2 =
g & 0
-500
- t[s]
EEIDIERE
Zoomed
500
axE £ 0
500 | 3
-0.02 -0.01 ) 0 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
iy t[s]
g
R T EEARF150%L F -« 100% £ 8 7 2 ESRIA0.5F0 U | (ZiEer
. 1
0.5 N0 05 1 15 2 25 3 35
“ t [s]
EROIKE
Zoomed ORI AN AN ARAARAAAS AR AR A
50 ‘
7z | i | ‘ M | AN
i o 0 l ‘ | LT g /1 | i
= \ I T ‘ ‘
-50
-100 WALV ART ““ ‘
003 -002 -001 0 001 002 003 004 015 0.25 03 0.35 04
t[s] t[s]
g5
- 1.5:=
MAH—
L X ~: 4
z
3 -1 -2 ) L—3
O3 Riy1 Rly2 Rly3
0 | | | | | | | | |
-1 -0.5 0 0.5 1 15 2 25 3 3.5
t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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BRi% E X {8 T8 (FRT-60Hz / 396V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 396V)

SIAEIEA A BREFEERT BB E R 80%H S 18 17 B HI%E
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
48.7 ms EER kG

=1EER GREE20%)

0 Three phase short-circuit (20%) 0-1s BIF No gateblock or discon- OK
nection happened
c =HE#® GEEE20%) . 52.6 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
o =HE® GLEE20%) . 52.0 ms
%0 Three phase short-circuit (20%) 0.1s AR SEL TR OK
° =HE® GREE0%) .
0 Three phase short-circuit (0%) 1.0s 2R3 47.5ms OK
o =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s B 51.3ms OK
= ] [==]
90° Stk (RRE0%) 1.0s LAA 45.6 ms oK

Three phase short-circuit (0%)

ZHasEHE (AR 55.9 ms

0° Two Phase short-circuit A- 0.1s LA Eﬁ_ﬂﬁﬁ OK
. R 1E FRIA T

connection side

ZHRER (ARERAD 60.0 ms

45° Two Phase short-circuit A- 0.1s LIN o g g OK
o TEER R

connection side

ZHER (ARERAD 544 ms

90° Two Phase short-circuit A- 0.1s LA Eéﬁﬁ%{fg OK
connection side e
ZHRER (YEsA) 523 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHRRESE (YiEERED 511 ms

45° Two Phase short-circuit Wye- 0.1s LIA Eﬁ'ﬂﬁﬁ OK
connection side el
ZHRER (viEsa) 50.9 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HERERM : 0.3 WOBRELET (ZHEKREERE 20%) @60Hz/396VAC/

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

#HEHR S /Report No. 14THO075_JPN_3

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
wE 2
B 2
-500
ERDIEAR
Zoomed
500
w2
wE 2
-500 ‘; 1 1 1 vy
-0.02 -0.01 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
200
100
o z
HT <Q 0 e T AN * > Z BERH AL N - E A
2 SERSEET150% L ~ 100% 4 48 7 % ESRIA0.5FD LA | (e
-100
EROIKE
Zoomed 200 IAAAAAANAAAAAAARAAAA
A
100 /|
Hh E | \‘ f \‘ \‘ |
v Q 0 | T | 1 | 3 |
3 | | i !
-100 AW !
<100 HN AR AR AR AT
003 -002 001 0 001 002 003 004 0.2 0.25 03 0.35 0.4 0.45
ts] ts]
o
- 1.5:=
MAH—
L X ~: 4
z
3 -1 -2 )1L-3
0.5 Rly1 Rly2 Rly3
0 | | | | | | | | |
-1 -0.5 0 0.5 1 15 2 25 3 3.5

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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AR : 0.3 POWMIFEEET (ZHEREEE 0%) @60Hz/396VAC /

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500

24 = o
W g
-500
\\»_// t [S]
DK
Zoomed
500 500
a2 0 d
-500 [ I -500 | I I /
-0.02 -0.01 ] 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
th]\ t[s]
200
100
oz
IR o 0 I bl 525 B0 [ | 9 > 2 BERH A D - jam
R EFEEIR150%LLT ~ 100% % #8 2. 2 B H30.5F AN , (TG
-100
-200
05 o/ o5 1 15 2 25 3 35
t[s
ERDIEKE Is]
Zoomed

100 “": IV
. ‘ : 50
41 = \ i
T o —< o bt
=55 i “ |
: 50
I 1 I 1 I I | -100 il ‘:“ U “,“ U
02

-0.03 -0.02 -0.01 0 0.01 002 0.03 0.04

0.25 04 0.45
ts] ts]
2~
s 15
M) A—= £
L -~ 1
2
o
—'05_ -1 V=2 )L-3
. Riy1 Rly2 Rly3
0 1 | | 1 1 1 1 1 1
-0.5 0 0.5 1 1.5 2 25 3 35

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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AERIGRM : 0.3 BWOBRBEEET (ZHIEHK Y #H#RA) @60Hz/396VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 20174£05H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
2 =
g & 0
-500
EEIDIERE
Zoomed
500
ar £ 0
-500 | . j ] ] NMAS !
-0.02 -0.01 ) 0 0.01 0.02 0.03 0.27 0.28 0.29 0.3 0.31 0.32
iy t[s]
100
Bh oz
Bk 5 0 F R TRAS0%LLT « 100% £ 7 BHERIA0SHIBIA | (i
-100
EROIKE
Zoomed AAAAAD
100 \ f\ ;
Hhooz | | s ‘
wifi Q 0 ‘ { ; l ‘ |
-100 5 | ‘
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.15 0.35 0.4
t[s]
2!
- 15
MAH—
L X ~: 4
z
3 -1 -2 ) L—3
0.5 Riy1 Riy2 Riy3
0 | | | | | | | | |
-0.5 0 0.5 1 1.5 2 25 3 3.5

t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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AEREGRA : 0.3 BOBRFEEET (Z8%E# AfRREAD) @60Hz/396VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

EXa
BH
ts]
ERDHEKE
Zoomed
500
ar £ 0
-500 1 i i /1 .
002  -0.01 0 0.01 0.02 0.27 0.28 0.29 0.3 0.31 0.32
iy t[s]
i
L R B OO I DO R S0 BRb LT . PE,
ERBTEIT150%LLT ~ 100% % #8 2. 2 BEfE]A30.5FP LA | (TG
. > L
-1 05 NO S 05 1 15 2 25 3 35
t[s
ERDIEKE Is]
Zoomed / R R AR AR NN A RN A
100‘ fl I H‘ WA ‘ “‘ AT AN
100 ‘ / / - | | | IV YV
! X ) 50 [ |
WA o 0 \ ! 0 T I ETL UL | VAT
£ f AN \ i NIRRT I\ 1l
‘ \ \ / \- -50 W
-100 \ \ ' 1 ‘ RIARIE i
-100 |V UUUUUL AR AR UL ’ !
003 -002 -001 0 001 002 003 0.15 0.2 0.25 0.3 0.35 0.4
tls] tls]
2
%1.5—
VR S
L X ~: 4
2
o
gl ) L—1 ) L—2 )L —3
. Riy1 Rly2 Rly3
0 | | | | | | | | |
05 0 0.5 1 15 2 25 3 35
t[s]

H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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BB B 1€ T 588 (FRT-60Hz / 484V) /
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 484V)

SIAEIEA A BREFEERT BB E R 80%H S 18 17 B HI%E
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
51.5 ms EERHRHT

=1EER GREE20%)

0 Three phase short-circuit (20%) 0-1s BIF No gateblock or discon- OK
nection happened
c =tEER GREE20%) . 499 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =EER GREE20%) . 64.0 ms
%0 Three phase short-circuit (20%) 0.1s AR SEL TR OK
o =HE® GREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 65.7 ms OK
c =H%EH GREE0%) .
45 Three phase short-circuit (0%) 1.0s UK 51.9 ms OK
c =HREK CREE0%) .
90 Three phase short-circuit (0%) 1.0s APy 54.2ms OK
ZHRERE (ARERRED 523 ms
0° Two Phase short-circuit A- 0.1s LI e g g OK
g E R
connection side
ZHER (ARRAD 56.1 ms

45° Two Phase short-circuit A- 0.1s LIN e g g OK
e TEER R
connection side

ZHREERE (AKERAD 53.1 ms

90° Two Phase short-circuit A- 0.1s LA Bk OK
connection side e
ZHAREERE (YHERRAD 53.0 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHER (YHESRRAD 573 ms

45° Two Phase short-circuit Wye- 0.1s LIN Eﬁ'ﬂ%%ﬁ OK
connection side el
ZHRKERE (YHERRAD 66.0 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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HERERN : 0.3 DBRFEEET (ZHEBREEE 20%) @60Hz/484VAC /

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
BH
- t[s]
ERDIEAR
Zoomed
500 f
ar g 0
-500
-0.02 -0.01 - 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32 0.33
iy ts]
1
. T ERARF150%) K « 100% £ 7 2 ESRIA0.5F0 U | (ZiEdr
N t
FRIDIAR Is]
Zoomed 200 r
100
HH z
v Q 0
-100
2003 -002 -001 0 001 002 003
t[s]
P
- 1.5:=
MAH—
L X ~: 4
2
3 -1 -2 )1L-3
0.5 |- Rly1 Rly2 Rly3
0 | | | | | | | | |
-0.5 0 0.5 1 1.6 2 25 3 3.5
t[s]
H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 OBRBETET (ZHERERERE 0%) @60Hz/484VAC/

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
2
W g
-500
‘\\»_// t [S]
DK
Zoomed
500 500 -
ar £ ° fa
-500 -500
-0.02 -0.01 ) 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
¥ th]\ t[s]
200
100
oz
HT <Q 0 e I T AN * > Z BERH AL N - E A
= ERBTEI150%LLT ~ 100% 4 #8 2. 2 B§f]A30.5FP LA | (TS
-100
-200
ERDIEKE
Zoomed
200
100
Hh =z
Wi T 0
-100
-200
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
tls]
o
- 15
MAH—
L X ~: 4
2
3 -1 -2 )1L-3
0.5 |- Rly1 Rly2 Rly3
0 I | | | | 1 | | |
-0.5 0 0.5 1 15 2 25 3 35
t[s]
H#§in 4% No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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AERIGRM : 0.3 BWOBRBEEET (ZHIEHK Y #H#RMA) @60Hz/484VAC/

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2017405 H05H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500
%4 =
g g 0
-500
_ t[s]
EEDIEARE
Zoomed
HE
-0.02 -0.01 ) 0 0.01 0.02 0.27 0.28 0.29 0.3 0.31 0.32
“HTs) t[s]
200
100
wh oz
i o 0 S )
=% EREET150%LAT ~ 100% % #8 2 5 H§f]£30.58V AN | (2 &
-100
-200
ERDIAR
Zoomed AN
200 I o
100 11
w1z IAMAARRAAARERAR
I Q 0 ““‘\“\“
-100 VAN ARALAD
-200 I : :
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.15 0.25 0.3 0.35 04
tls] tls]
o
'8’ 1.5
MA—
L~ ~ 1
2
S
= o5l L —1 )L—2 )L—3
: Riy1 Rly2 Rly3
0 I I I I L I 1 ! I
-1 -0.5 0 0.5 1 1.5 2 25 3 3.5
ts]
#ifin4k%¢ No disconnection happend

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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AEREGRA - 0.3 BWOBRFEEET (S5 AfRREA) @60Hz/484VAC/

Example of test item: FRT - Two Phase short-circuit A connection side

Device

STP 60-JP-10 Date

20174205 H05H

Serial

139F5003644201N017 Validator

Christian Schaller

Sample Number

B -

SW-Version

1.80 -

Grid Type

Three-Phase -

S
B

ERIDIAR
Zoomed

ot
EX

BIE

Upe V]

Hh

o A

ERDIEAR
Zoomed

A
i

o A

kY H—
L~

Low / High

t[s]

0.01 0.02 0.03

0.27 0.28 0.29 0.3 0.31 0.32
t[s]

TEARTETR150%LL T ~ 100% 4 #8 7. 2 BEHIA30.58V AN | (23S

0.01

1) L—1 ) L—2
Riy1 Riy2

JL-3
Rly3

0.5 0 0.5 1 1.5
ts]

I i#ifizdk%: No disconnection happend I

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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6.3 |BRRETEIETHEER(FRT)/ Fault Ride Through Test (FRT) according JEAC9701-2012
T A& / Validator: Christian Schaller TAMERER / Test date: | 2018401 H22H
¥ N EE / Nominal AC-voltage: | 420 V (50 Hz) / 440 V (60 Hz) | DCA HhEE / DC-voltage: | 800 V
EHEB S H'E S /Rated active N
, 60.0 kW H1E® / power factor: 0.8
output:
{&% / Remarks: Test done according JEAC9701-2012

PR B T {E F5AE% (FRT-50HZz / 420V / power factor = 0.8 )
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 420V)

SRR A A BREFEEIET B R B R 80%H S8 7 B HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— mne = o 54.0 ms ;BER ik
0° =k (& g];T;2Q %) o 0.1s LI No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
. =HEER REE20%) . 58.0 ms
45 Three phase short-circuit (20%) 0.1s AR EERHk G OK
c =RER GREE20%) . 53.0 ms
9 Three phase short-circuit (20%) 0.1s AR SEY vl OK
o =HER GREE0%) R
0 Three phase short-circuit (0%) 1.0s IR 46.0 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s KR 56.0 ms OK
o =HEER (FREE0%) R
9 Three phase short-circuit (0%) 1.0s BI S7.0ms OK
ZARSEAE (ASEARAD 59.0 ms
0° Two Phase short-circuit A- 0.1s LIA v g g OK
Itk SEX Trv U
connection side
ZARKEH (AR 61.0ms
45° Two Phase short-circuit A- 0.1s LLIA Eﬁ-ﬂﬁﬁ OK
. R IE FLRIIT
connection side
ZHRSER (ARIRED 59.0 ms
90° Two Phase short-circuit A- 0.1s LIA v g g OK
et SN Trv
connection side
—HERE (VSR 740 ms
0° Two Phase short-circuit Wye- 0.1s LLIA v g gk OK
i EERHk
connection side
—ARSEHE (YRSARA) 67.0 ms
45° Two Phase short-circuit Wye- 0.1s LIN o = g g OK
S Y T
connection side
—HER (VSR 60.0 ms
90° Two Phase short-circuit Wye- 0.1s LIA v g g OK
S SEY v TV
connection side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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ARG : 0.3 POBWFEEET (ZHEREZEE 20%) @50Hz/420VAC / PF=0.8
Example of test item: FRT - Three phase short-circuit (20% remaining voltage)
Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
# =
"J'I% 2 0
-500
EROIEAR
Zoomed
500
2 =
e 2 0
-500
-0.02 -0.01 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
L t[s]
100
B E
T 2 AR ER150%EL T ~ 100% 4 #8 7. % B A30.500 LA | (24
-100
ERDIEAR
Zoomed
100
Wh oz
R O, O
-100
-O.I03 -0.I02 —0.I01 0 0.01 0,I02 0.03
t [s]
2 —
- 1.5
pH— 2
L~ =
3
S -1 -2 -3
0.5 Rly1 Rly2 Rly3
0 | | | | 1 | | | |
-0.5 0 0.5 1 1.5 2 25 3 35

t[s]

l i

t4% No disconnection happend I

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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HERERN : 0.3 DBRFEEET (ZHEBREEE 0%) @50Hz/420VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
NN NI AT N
2 = L12
s o 0 L23
(53 5 L31
A N NI AR W NN NN
-500
05 0 05 1 15 2 25 3
: = t[s]
LK
Zoomed
500
24
WE 0
-500 | x
0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
t[s]
HA
. t[s]
ERDIEAR
Zoomed
g
100 | f\
k) * i | |
Hh oz Y | [
?iifﬁi ~_E% 0 0 | J \ | \ \ “ t : Si | : |
- -50
-100 MO 11 !
=100 ALYV YUYV YWV UVYY
003 -002 -001 0 001 002 003 004 0.15 0.2 0.25 0.3 0.35 0.4
t[s] t[s]
2 —
o151
huA— £
L~ -~ 1
H
305_ )L —1 )L—2 )L -3
i Rly1 Rly2 Rly3
0 | | | | | 1 |
05 0 0.5 1 15 2 25 3
t[s]

I ifilE4E4% No disconnection happend I
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HERISRN : 0.3 POBFEEBT (ZHER Y #&#H)) @50Hz/420VAC / PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

$REFHES /Report No.

14THO075_JPN_3

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
NN NN M M I {1I1I]
2 = L12
Shes o 0 L23
£ 5 L31
I A I I I I I T
-500
0.5 \ 0 0.5 1 15 2 25 3 35
: tis]
ERIA™
Zoomed
500
24 =
wr 2 0
-500
-0.02  -0.01 0 0.01 0.02 003 0.25 0.26 0.27 0.28 0.29 0.3
100
oz
R o
<
-100
-200
ERDIERE
Zoomed
100
Hhoz
wE o
=<
-100
-200 i H L
-0.03 -0.02 -0.01 0.01 0.02 0.03 0.04
2 —
- 15 |-
huA— £
L~y - 1
2
3 )L—1 )L—2 JL—3
0.5 - Rly1 Rly2 Rly3
0 | | | 1 1 | | | |
-0.5 0 0.5 1 1.5 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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0.3 DRFEEIET (ZHR5EH AFERHE]) @50Hz/420VAC/ PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500 i
M I ‘ H‘I ‘\ I I I NI N i1 M
" o il
] I (1) | NI M1 NI N M1 NI
-500 | m
0.5 “o / o5 1 15 2 25 3 35
ol L t[S]

FEDHKE
Zoomed

2%
BEIE
002 -001 0 0.01 0.02 0.03 025 0.26 0.27 0.28 0.29 0.3
tTs], t[s]
100
Hh oz
Hi o O
<
I
-100
ERIDOIEAR
Zoomed
100
oz
wE o 0
=<
-100
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.25 0.3 0.35 0.4
ts] ts]
2.—
_5)1.5—
MUA— F
L~y - 1
2
o
= o5 yL—1 )2 )L —3
: Riy1 Riy2 Rly3
0 | | | | | | | | 1
-0.5 0 0.5 1 1.5 2 25 3 3.5
t [s]

I ifilE4E4% No disconnection happend I
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BB E £ T8k (FRT-50Hz / 378V / power factor = 0.8)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 378V)

GIFEBAA REFEEIET B L B A B R 80%H! KB IFEFMHE ¥ 5E
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
- 50.0 ms R
0° Mg (RBE20%) . 0.1s LI No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
o =HEHE (REE20%) . 51.0 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
o =fRkER 5REE20%) . 54.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
® =HEHE ZEEO0%) .
0 Three phase short-circuit (0%) 1.0s 2R3 73.0ms OK
o =fRkEH GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 60.0 ms OK
. =fR5EH GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 507.0 ms OK
ZARKEM (ASERAD 52.0ms
0° Two Phase short-circuit A- 0.1s LA Eﬁ_ﬂﬁﬁ OK
. . I1E ¥R T
connection side
ZHER (AfERRAD 69.0 ms
45° Two Phase short-circuit A- 0.1s LIN ot OK
connection side EEnit i
—HRSEH (ARSRED 52.0ms
90° Two Phase short-circuit A- 0.1s LA v g 4 OK
el Y Tt
connection side
ZrRREAE (YHERRAED 93.0 ms
0° Two Phase short-circuit Wye- 0.1s LA ‘EEI' 4 g OK
Ll EERIR
connection side
ZrEEE (YHEERRAED 62.0 ms
45° Two Phase short-circuit Wye- 0.1s LIN e g g OK
L TEER R
connection side
e (YEERED 54.0 ms
90° Two Phase short-circuit Wye- 0.1s LIN e g g OK
T B BRI
connection side
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HEREERN : 0.3 DBRFEEET (ZHEHRIKREE 20%) @50Hz/378VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

I W ||||||| M | NI | T DT

FEDHKE
Zoomed

208

R

&

Upc V1

Hh

Lo [A]

ERI DA
Zoomed

i
Eovnd

L [Al

-0.03 -0.02 -0.01 0 001 002 003 0.04 0.15 0.2 0.25 0.3 G 0.4

Ky A—
L~ob

Low / High

05 - )L —1 )L—2 )L -3
: Rly1 Rly2 RIy3

0 1 I L I I I L I I I
-0.5 0 0.5 1 1.5 2 25 3 3.5 4
tls]

I ifilE4E4% No disconnection happend I
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HERERN : 0.3 DBRFEEET (ZHEBREEE 0%) @50Hz/378VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date. 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
e Q 0
2
-500
. # t[s]
ERDHKE
Zoomed
500 500
245 =
wr & O] 0
-500 i i i , -500 ¢ i I i i
2002 001 0 0.01 0.02 0.03 0.28 0.29 0.3 0.31 0.32 0.33
2T t[s]
200
100
1oz
o 2 TEFSHER150%LLT ~ 100% % &8 2 5 WA A30.5F0 LA | (ZHiE
-100
-200
oMK
Zoomed 200
100
who oz
wR o
=
-100
-200
003 -002 -001 0 001 002 003 004
t[s]
2 —
15
=
ruA— 2
L~ -~ 1
=
:3 )L—1 -2 L -3
0.5 - TRyt Ry2  Ry3
0 1 | 1 | | L | | | |
-0.5 0 0.5 1 15 2 25 3 3.5 4
t[s]
I ifir4E%E No disconnection happend |

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.

#HEHR S /Report No. 14THO075_JPN_3




(N7

ST
ggg\*

1838

~R—2 /Page 129 of 157 ]&EFE S /Report No. 14TH0075_JPN_3

HERFSRN : 0.3 POBFEEBT (ZHERK Y #&#RH)) @50Hz/378VAC/PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date. 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500

W | I NP I M T N

=
TN
gE 2 O
M T
-500
: t[s]
ERIDILKE
Zoomed
500
ar & °ff
-500 i i i i { i
-0.02 -0.01 i 0 0.01 0.02 0.03 0.25 0.26 0.27 0.28 0.29 0.3
) t[s]
100
Hh =z o
i 0
<
-100
-200
FROIARE
Zoomed
100
oz o
Wi o
=
-100
-200
-0.03 -0.02 -0.01 0.01 002 0.03 0.04
2._
15|
=
ruA— 2
L~ -~ 1
3
o
= 05 - )L—1 VL—2 JL-3
; Rly1 Rly2 Rly3
0 I I I I I 1 1 1 I
-0.5 0 0.5 1 1.5 2 25 3 3.5

t[s]

I ifir4E%E No disconnection happend |
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HERFSERN : 0.3 POBFEEEBT (ZHER ARKRA) @50Hz/378VAC /PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

500

g 2
gg 2 O
i T | I
-500
. t[s]
LR DK
Zoomed
500
P
wWE 2 0
-500 4 i i 1 Zi i \ L L N/
-0.02 -0.01 i 0 0.01 0.02 0.03 0.25 0.26 0.27 0.28 0.29 0.3
) t[s]
100
BT
Hh oz |
W 0
L "R A HEAOSHLM | (A
N [TTTTIN i M1
-100
-0.5 0 0.5 1 15 2 25 3 3.5
t[s]
LMK
Zoomed
100 |
Hjjj < |
v ‘_'2 0 il
-100
2 —
15 |-
5
bysi— 2
L~ -~ 1
2
o
= 05 - )L—1 VL—2 JL-3
; Rly1 Rly2 Rly3
0 L I I ! ! I I I I
-0.5 0 0.5 1 1:5. 2 25 3 3.5

t[s]

I ifir4E%E No disconnection happend |
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BB E £ T8k (FRT-50Hz / 462V / power factor = 0.8)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz / 462V)

IR A A BREFEEIET B BRI e B 80%H! KB IFEFMHE H5E
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
- 55.0 ms R
0° =HaffE (REE20%) . 0.1s LI No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
o =fR5EH (FREE20%) . 55.0 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
. =tERER (FREIE20%) . 55.0 ms
%0 Three phase short-circuit (20%) 0.1s AR SEL TR OK
o =R5EH GREE0%) N
0 Three phase short-circuit (0%) 1.0s 2R3 106.0 ms OK
@ =tEER (FREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 57.0 ms OK
@ =tERER FREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 528.0 ms OK
RS (ARSRED 62.0 ms
0° Two Phase short-circuit A- 0.1s LA Eﬁ_ﬂﬁﬁ OK
. L I1E ¥R T
connection side
RS (ARSRED 91.0 ms
45° Two Phase short-circuit A- 0.1s LIA e g g OK
ekl TEER R
connection side
ZR5ERE (AKERRAD 570 ms
90° Two Phase short-circuit A- 0.1s LA I i g 4 OK
o SEL TR
connection side
—ARKEH (YHRSIRAED 67.0ms
0° Two Phase short-circuit Wye- 0.1s LIA ‘EEI' g OK
Ll EN T
connection side
ZrEEE (YHEERRAED 68.0 ms
45° Two Phase short-circuit Wye- 0.1s LIN e g g OK
S TEER R
connection side
ZHRKERE (YHERRAD 67.0 ms
90° Two Phase short-circuit Wye- 0.1s LLIA v g gk OK
T B BRI
connection side
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HERERN : 0.3 DOBFEEET (ZHEHRIKREE 20%) @50Hz/462VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
AU M N M M N TN
2 = L12
s o 0 123
£ 5 L31
I IR e IHHHHY NN I ITTIVTTTIT
-500
0.5 5.0 0.5 1 15 2 25 3 35
: h tfs]
FEDHKE
Zoomed
500
24 =
wr 2 0
-500 /
-0.02
100
1z o
~ 100
-200
ERIDIERR
Zoomed
100
Hh < 0
@ o
=<
-100
-200 . . i
-0.03 -0.02 -0.01 001 002 003 0.04
2 —
15
huA— £
L~ -~ 1
2
305_ )L—1 YL —2 )L—3
; Rly1 Riy2 Rly3
0 | | | | | | | | |
0.5 0 0.5 1 1.5 2 2.5 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERERN : 0.3 DRFEEET (ZHEBREEE 0%) @50Hz/462VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500

-500

ERDIEAR
Zoomed
500 500 |
W8 0 0
-500 -500
002 001 0 0.01 002 003 026 027 028
), t[s]
100
whooz 0
s -
g CRRSTEA50% LT ~ 100% £ #8 2. 5 BHIA0.5Fb LA | (Zi&
-100
-200 !
0.5 o / 05 1 1.5 2 25 3 35
“.__,," t[s
DA™ fs]
Zoomed NAMAAAAARAAN AnAA
100 (VLAY AR ‘
100 + - » ! | i VAV
‘ - 50 ‘ f |
o =3 | | i f I |
wE o o IR R MU
< | | | il ' | |
-100 - ; -50 ‘ W \RARARAN
=100 R UL VULV : YUV
-200 ') " ') L 1 L 1 f J i 1 " 1
003 -002 -001 0 001 002 003 004 0.15 0.2 0.25 03 0.35 04
ts] ts]
2._
15
-
M) A= 2
L~ ~ 1
2
o
sk -1 -2 -3
: Riy1 Rly2 Rly3
0 1 L 1 1 1 1 L 1 1
05 0 0.5 1 15 2 25 3 35
ts]

l #fif74k4% No disconnection happend |
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HERISRN : 0.3 POBFEEBT (ZHER Y ###EH)) @50Hz/462VAC/PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
I} I | (i NI T T I I T 1} T
% = L L12
}‘Tri‘i 5 0 ‘ 123
— L L31
w!w\ 11114 I NN NN i I TN I
-500
. tfs]
ERDHKE
Zoomed
500
2 =
ar g °
-500
2002 001 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
) t[s]
100
Hh oz
w|E o
<
-100
-200
LMK
Zoomed
100
Hh oz
wrE o 0
=
-100
-200 . . .
003 -002 -001 0 001 002 003 004
t[s] t[s]
2 —
15
=
ruA— 2
L < 1
=
S yL—1 yL—2 )L —3
0.5 - TRyt Ry2  Ry3
0 1 1 1 | | 1 1 |
05 0 0.5 1 15 2 25 3 35
t[s]

I ifir4E%E No disconnection happend |
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HERFSERN : 0.3 POBFEEBT (ZHER ARKRA) @50Hz/462VAC / PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

#HEHR S /Report No. 14THO075_JPN_3

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
W u\ | M NN NN M NI M W NI
i il
i w L31
NI | l\j“ NI NN NN NN M NI M T I
: t[s]
ERDHKE
Zoomed
500 500
P
wE 2 ° 0
-500 -500
002  -001 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
) t[s]
H
W
LMK
Zoomed ANAAANA
100 T ‘
Hh 2 A M |
fenson $U 0 \\“w “‘ I‘»- {
= (1l i | I Il |
-100 ‘ |
003 -002 -001 0 001 002 003 004 0.2 0.25
t[s] t[s]
2 —
215
buA— £
Ly = 1
2
S s ks yL—1 yL—2 )L —3
; Rly1 Rly2 Rly3
0 1 | 1 | L | | | |
0.5 0 0.5 1 15 2 25 3 35
t[s]

I ifir4E%E No disconnection happend |
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BB E £ T8k (FRT-60Hz / 440V / power factor = 0.8)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 440V)

SIAEIEA A BREFEERT BB E R 80%tH 1118 )% i HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— ok R 53.0 ms E#n#iri
0° =HKaik (RBE20%) . 0.1s LN No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =tEER GREE20%) . 51.0 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 51.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 88.0 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 52.0 ms OK
c =HE® GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 53.0ms OK
ZARKEM (ASERAD 58.0 ms
0° Two Phase short-circuit A- 0.1s LIA Eﬁ_ﬂﬁﬁ OK
. . IE FLMR T
connection side
RS (ARSRED 56.0 ms

45° Two Phase short-circuit A- 0.1s LIN o g g OK
e TEER R
connection side

ZHER (ARERAD 56.0 ms

90° Two Phase short-circuit A- 0.1s LA Eéﬁﬁ%{fg OK
connection side e
ZHRER (YEsA) 79.0 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHRRESE (YiEERED 76.0 ms

45° Two Phase short-circuit Wye- 0.1s LIA Eﬁ'ﬂﬁﬁ OK
connection side el
ZHRER (viEsa) 55.0 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side
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HERERN : 0.3 DBBFEEET (ZHEHRIKREE 20%) @60Hz/440VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
mE g 0

-500

ERDIAKE

Zoomed

wE 2

-0.02 -0.01 i 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
tTs], t[s]
100

oz o

PSear— lag -7

L T ERSTER50%LAT ~ 100% £ 8 2. 5 BERIAT0.5FDLAN | 14

-100

-200

ERIDIAR

Zoomed
100 \‘
Bz AR
wR o At
- / I
-100 - !
200 . | ; i i ; ; N
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.4
t[s]
2 —
£ 15 |-
hyA— 2
L~ -~ 1
2
o
= o5k ) L—1 YL —2 JL—3
: Riy1 Riy2 Rly3
0 | | 1 | | | | | |
-0.5 0 0.5 1 1.5 2 25 3 3.5

t [s]

I ifilE4E4% No disconnection happend I
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HERERN : 0.3 DBRFEEET (ZHELREEE 0%) @60Hz/440VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
mE 2 0

-500
-0.5 0 0.5 1 1.5 2 2.5 3 35
t[s]
EEOAR
Zoomed
500 500
wr 2 0 e
-500 -500 |
-0.02 -0.01 » 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
=ik t[s]
100
Hh 2 o
PSear— lag -7
L T ERSTER50%LLT ~ 100% £ 8 2. 5 BERIAT0.5FDLLN | i 4

-100

-200

ERIDIAR

Zoomed WA AAAA AN RAAAARA A ARAAA AN
100 (VAR
| ‘ ‘
50 b
i “ AR AN
o 0 ‘ | \““ | ‘H“\‘\H
' WYY il Y
-50 | |
||
<100 i M ““ AN I ¥
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.15 0.2 0.25 0.3 0.35 0.4
t[s] t[s]
2 —
£ 1.5
N -
L~ -~ 1
2
o
2 oshk YL —1 yL—2 )L -3
: Rly1 RIy2 Rly3
0 1 | 1 | | | | | |
-0.5 0 0.5 1 1.5 2 2.5 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERFSRN : 0.3 POBFEEBT (ZHEHK Y #&4RH]) @60Hz/440VAC/PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

500

mE g 0
-500

FEDHKE
Zoomed

2485

R

&

Hh

ERIDIAR

500

-05 o o

1.5 2

4 25 3
t[s]

35

-0.02

-0.01 0 0.

01 0.02

0.28 0.31

tfs]

0.29 0.3

TERT150%LAT - 100% % 8 2 5 B 430.5Fb AN 4 (ZHEE

Zoomed [
H I i
wii il ‘ [ “
A TE
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.15
ts]
2
£ 1.5
MA— F
L~ -~ 1
2
o
o5 )L—1 J1L—2 JL—=3
’ Rly1 Rly2 Rly3
0 | | | 1 | | | | |
-0.5 0 0.5 1 1.5 2 25 3 3:5

t [s]

I ifilE4E4% No disconnection happend I
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HERISERN : 0.3 POBFEEBT (ZHER ARKRA) @60Hz/440VAC/PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

500

-500
05 5.0 /05 1 1.5 2 25 3 35
AN 74 t[S]
FEDHKE
Zoomed
500 500L
24 =
wr 2 0 e
-500 -500
002 001 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
) t[s]
100
Hh oz
Bty -, 0
Wit 2 TEFETL150%LLT ~ 100% % 8 2 5 BRI A30.5F0 AN 4 (il
-100
ERIDIEAR
Zoomed
“\
B oz f
wE o i
_( i |
|
003 -002 -001 0 001 002 003 004
t[s]
2._
5)1.5—
NUE S
L~ -~ 1
2
o
= o5 yL—1 )2 )L —3
’ Rly1 RIly2 Rly3
0 | | 1 | | | | | |
0.5 0 0.5 1 1.5 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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BRr%E [T & T5A8% (FRT-60Hz / 396V / power factor = 0.8)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 396V)

SIAEIEA A BREFEERT BB E R 80%tH 1118 )% i HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— ok R 54.0 ms E#n#irH
0° =HKaik (RBE20%) . 0.1s LN No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =tEER GREE20%) . 53.0 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 51.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 54.0 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 64.0 ms OK
c =HE® GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 54.0 ms OK
ZARKEM (ASERAD 58.0 ms
0° Two Phase short-circuit A- 0.1s LIA Eﬁ_ﬂﬁﬁ OK
. . IE FLMR T
connection side
RS (ARSRED 770 ms

45° Two Phase short-circuit A- 0.1s LIN ot g g OK
e TEER R
connection side

ZHREERE (AKERAD 55.0 ms

90° Two Phase short-circuit A- 0.1s LA Bk OK
connection side e
ZHAREERE (YHERRAD 55.0 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHER (YHESRRAD 69.0 ms

45° Two Phase short-circuit Wye- 0.1s LIN Eﬁ'ﬂ%%ﬁ OK
connection side el
ZHRKERE (YHERRAD 570 ms

90 Two Phase short-circuit Wye- 0.1s LLIA B ik OK

connection side
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HERERN : 0.3 DBBFEEET (ZHEHRIKREE 20%) @60Hz/396VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
mE g 0

-500

ERDIAKE

500

-500

Zoomed
wE =
I 2
=
Hh oz
Hi 0
<

100

-100

-200

ERIDIAR

-100 [

-200

Zoomed
oz
wE o

=<
=)

MA— F
LN -~

2
o
o |

100

TERT150%LAT - 100% 4 8 2 5 B 430.5FbLAN | (ZHEE

t [s]

003 -002 -001 0 001 002 003 004 0.15 0.2 0.35 04
t[s]
-1 -2 JL—3
Rly1 Rly2 Rly3
1 | | | | | 1 1 | |
-0.5 0 0.5 1 15 2 25 3 35 4

n4k%: No disconnection happend I
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HERERN : 0.3 DBRFEEET (ZHELREEE 0%) @60Hz/396VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
500
mE 2 °
-0.5 0 0.5 1 1.5 2 25 3 35
- t[s]
RO
Zoomed
500 f
L e
i [ | -500 I I I i 3
0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
t[s]
100
oz
i 2 TERRTM150%LAT ~ 100% % 8 7 % BEfIA50.5F LA | (2

-100

-200

ERIDIAR

100

100

-200

Zoomed
oz
wE o

=<
=)

MA— F
LN -~

2
o
o |

003 -002 -001 0 001 002 003 004 0.35 0.4
t[s]
s )L—1 YL —2 J1L—3
Rly1 Rly2 Rly3
1 | 1 | | | | | |
05 0 05 1 15 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERISRN : 0.3 POBFEEBT (ZHERK Y #&#RH)) @60Hz/396VAC / PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

wE 2

FEDHKE
Zoomed

2485

R

&

Upc V1

100

Hh

Lo [A]
o

TERT150%LAT - 100% 4 8 2 5 B 430.5Fb AN | (ZHEE
-100

-200

ERIDIAR

Zoomed I
100 \
100 I
50
[T PR | |
(ﬁ[;h < 0 | ‘ L I
wRE o ot ) |
== d \ | | i
-100 -50
| | | |
-100 | U1
-200 & L L ! L L L L | VY f
003 -002 -001 0 001 002 003 004 0.15 0.4
t[s]
2 —
£ 15
MUA— F
L~ -~ 1
2
o
= o5k )L—1 )L—2 JL—3
; Riy1 Riy2 Rly3
0 | | 1 | 1 | | 1 |
0.5 0 0.5 1 1.5 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERISERN : 0.3 POBFEEEBT (ZHER ARKRA) @60Hz/396VAC / PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

500

wE 8 0
-500
-0.5 N0 0.5 1 1.5 2 2.5 3 3.5
S 7 t [S]

FEDHKE
Zoomed

500
24 =
wr 2 0
-500 i ! \ .
002 001 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
) t[s]
100
Hh oz
Bty -,
Wit g TEFGTLM150%LLT ~ 100% % 8 7 5 BERIA30.5F0 AN 4 (il
-100
EROIAR
Zoomed AR AR AAARRAAAA A AAA AR
100 IV A YUYV J‘ AN
100 : \ Wi (|
\ 50 ‘ |/
iz \ i I M M I (
wii 2] 0 \ 0 \‘ ‘\‘ < 1 HIth ‘ |
_< | (1Y [ LY ‘ iy
-50 ‘
-100 f; ‘ iy W WAL
-100 ML I “ {f I A \f AR AR AR TATAY
003 -002 -001 0 001 002 003 004 0.15 0.2 0.25 0.3 0.35 0.4
t[s] t[s]
2._
_5)1.5—
hyA— 2
L~ -~ 1
2
o
= o5 yL—1 )2 )L —3
: Riy1 Riy2 RIy3
0 | | | 1 | | | | |
05 0 0.5 1 1.5 2 25 3 35
t [s]

I ifilE4E4% No disconnection happend I
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BB E € T8k (FRT-60Hz / 484V / power factor = 0.8)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (60Hz / 484V)

SIAEIEA A BREFEERT BB E R 80%tH 1118 )% i HIE
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
— ok R 57.0 ms E#nfir
0° =HKaik (RBE20%) . 0.1s LN No gateblock or discon- OK
Three phase short-circuit (20%) ;
nection happened
5 =tEER GREE20%) . 54.0 ms
45 Three phase short-circuit (20%) 0.1s UM TR O OK
c =HE® GLEE20%) . 52.0 ms
90 Three phase short-circuit (20%) 0.1s Bl B OK
o =tEER (FREE0%) R
0 Three phase short-circuit (0%) 1.0s 2R3 62.0 ms OK
c =HE® GREE0%) .
45 Three phase short-circuit (0%) 1.0s AR 60.0 ms OK
c =HE® GREE0%) .
2 Three phase short-circuit (0%) 1.0s APy 63.0 ms OK
ZARKEM (ASERAD 56.0 ms
0° Two Phase short-circuit A- 0.1s LIA Eﬁ_ﬂﬁﬁ OK
. . IE FLMR T
connection side
RS (ARSRED 56.0 ms

45° Two Phase short-circuit A- 0.1s LIN o g g OK
e TEER R
connection side

ZHER (ARERAD 59.0 ms

90° Two Phase short-circuit A- 0.1s LA Eéﬁﬁ%{fg OK
connection side e
ZHRER (YEsA) 64.0 ms

0° Two Phase short-circuit Wye- 0.1s LIA Eﬁifﬂifﬁ OK
connection side Sl
ZHRRESE (YiEERED 73.0ms

45° Two Phase short-circuit Wye- 0.1s LIA Eﬁ'ﬂﬁﬁ OK
connection side el
ZHRER (viEsa) 58.0 ms

90 Two Phase short-circuit Wye- 0.1s LLIA Bk OK

connection side
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HERERN : 0.3 DBRFEEET (ZHEHRIKREE 20%) @60Hz/484VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (20% remaining voltage)

Device STP 60-JP-10 Date 2018401 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -

500

mE g 0
-500

Zoomed

ERDIAKE

2485

R

&

Hh

Upc V1

Lo [A]

ERIDIAR

500
0
-500
002  -0.01 0 0.01 002 003 027 028  0.29 0.3 0.31 0.32
tTsl, t[s]

TERET150%LAT - 100% 4 8 2 5 B A30.5Fb AN | IZHEE

Zoomed
100 VAV
an E of W
i Q I
== | |
-100 |
-200 k£ L L L ) L L L 1 .
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 04
ts]
2 —
£ 15 |-
MA— F
L~ -~ 1
2
o
o5k )L—1 J1L—2 JL—=3
’ Rly1 Rly2 Rly3
0 | | | | | | | | |
-0.5 0 0.5 1 1:5 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERERN : 0.3 DBRFEEET (ZHEBREEE 0%) @60Hz/484VAC / PF=0.8

Example of test item: FRT - Three phase short-circuit (0% remaining voltage)

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

wE 2

ERDIAKE

Zoomed
500 [
EX
BE e
-500
0.01 0.02 0.26 0.27 0.28 0.29 0.3 0.31
t[s]
H77

TERT150%LAT - 100% % 8 2 5 B 430.5FbLAN | (ZHEE

ERIDIAR

Zoomed AR A ARARAR AN
ISV :
Hwho oz A | ]
B\ o | | s f
E I =i
i ‘
[ | “\ | i
-0.04 -0.03 -0.02 -0.01 0 0.01  0.02 0.03 0.15 0.2 0.3
t[s] t[s]
2 —
£ 1.5
MIA— F
L~ -~ 1
2
]
= o5k )L—1 yL—2 yL—3
: Riy1 Rly2 Rly3
0 L L L L L L L L L
-0.5 0 0.5 1 15 2 25 3 35

t [s]

I ifilE4E4% No disconnection happend I
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HERISRN : 0.3 POBFEEBT (ZHERK Y #&4RH]) @60Hz/484VAC/PF=0.8

Example of test item: FRT - Two Phase short-circuit Y connection side

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500
mE 2 0

-500

ERDIAKE

Zoomed
500

wr 2 0
-500
100

B oz 9

PSear— lag -7

L TERSTER50% AT ~ 100% £ 8 2. % BERIAT0.5FDLAN | 12 iE

-100

-200

ERIDIAR

Zoomed
100 A A AnA A L
100 | AUV VYV | g Wi
50 | |
Whog g DAL ‘ I
%) 0 L N e il
< I | | ‘ I 0
-100 _50 M ‘
200 ; ; ; ; ; ; ; . -100 pU VVVIRTAVIVAVRERVIN . i
003 -002 -001 0 001 002 003 004 0.15 0.2 0.25 0.3 0.35 0.4
t[s] t[s]
2 —
< 15 -
NUE S
L~ -~ 1
2
o
o5 )L—1 YL —2 J1L—3
: Rly1 Rly2 Rly3
0 | | | | | | 1 | 1
05 0 0.5 1 1.5 2 25 3 35
t[s]

I ifilE4E4% No disconnection happend I
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HERISERN : 0.3 POBFEEBT (ZHER ARKRA) @60Hz/484VAC / PF=0.8

Example of test item: FRT - Two Phase short-circuit A connection side

Device STP 60-JP-10 Date 20184201 H22H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

500

G =
gE & O
B o
-500
t[s
ERDHKE ts]
Zoomed
500
wr & °
500 [
002 001 0 0.01 0.02 0.03 0.26 0.27 0.28 0.29 0.3 0.31
) t[s]
100
HH z d
Lo =2 T SERSET150% LA ~ 100% 4 #8 7. 2 I5RSA0. 500 LAPT | (2 HE
-100

EBDIKE

Zoomed
100
i oz
w0
=
-100
-0.03 -002 -001 0 0.01 002 0.03 0.04 0.15
t[s]
2 —
15|
5
FA— £
L~ -~ 1
2
O
= 05 - )L—1 VL—2 JL-3
; Rly1 Rly2 Rly3
0 | 1 1 | 1 1 I 1 |
-0.5 0 0.5 1 1.5 2 25 3 3.5

t[s]

I ifir4E%E No disconnection happend |
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52
VERITAS

6.4 | REHEBFRER / Frequency fluctuation Test

T ALE / Validator: Christian Schaller FRMEMEH / Testdate: | 20174206101 H
A AEE / Nominal AC-voltage: | 420V (50 Hz) / 440 V (60 Hz) | DC A F1ZBJE / DC-voltage: | 800V
ERAFH BN /Rated active 60.0 KW i )
output:
{##% / Remarks: FRT acc. JEAC2012
BiE#ZEEIGER (FRT-50HZ) / Frequency fluctuation Test (50Hz)
FiREZE & FIERE wR HI%E
Frequency fluctuation Criteria: Result of DUT Result
ST R+2Hz/sT51 5HzE T EERAR E T OK
Ramp +2Hz/s till 51.5Hz No gateblock or disconnection No gateblock or disconnection happened
S5 TIR-2Hz/sT4T5HzE T EERAR EELHR AT OK
Ramp -2Hz/s till 47.5Hz No gateblock or disconnection No gateblock or disconnection happened
RF YT HKIZ+0.8Hz E A SRS o
. . K
Jump +0.8Hz for 3 cycles No gateblock or disconnection No gateblock or disconnection happened
BiR$ZEERER (FRT-60H2) / Frequency fluctuation Test (60Hz)
FiREZE & FIERE WwER HI%E
Frequency fluctuation Criteria: Result of DUT Result
ST R+2Hz/sT61.8HzE T E R E T OK
Ramp +2Hz/s till 61.8Hz No gateblock or disconnection No gateblock or disconnection happened
S5 TIR-2Hz/sT5T.0HzE T B BRI BT OK
Ramp -2Hz/s till 57.0Hz No gateblock or disconnection No gateblock or disconnection happened
RTF YT HKIZ+1.0Hz E B REGE o
. . K
Jump +1.0Hz for 3 cycles No gateblock or disconnection No gateblock or disconnection happened
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HERERN . FAEREHHER R T v THRIZ+0.8Hz @50Hz /

Example of test item: Jump +0.8Hz for 3 cycles

Device STP 60-JP-10 Date 2017403 H14H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -

SW-Version 1.80 - -

Grid Type Three-Phase - -

T T
N 50.8 _
& =
® 3
o o
g S
W8
w 50.0
1 1
0.00 0.06
Time [s]
100 T y
R S — B
g2 < 3
@ S 50 - . . . . . . . . . . . . . . . —lAC,L1—
H a - IAc, L2
: IAC, L3
0 | |
0.00 0.06
Time [s]
1
©
2 3 —  RIyAB
% - RlyBC
o S RIlyCA
'E E — Trigger
L X
O | |
0.00 0.06
Time [s]

JEFZ4k%E / No gateblock or disconnection happened
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HMERIERS . ARBEHHER 5> FHKIZ-2H2/sT47.5HzF T @50Hz /
Example of test item: Ramp -2Hz/s till 47.5Hz

Device STP 60-JP-10 Date 20174206 H01H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
50.0 T T T - T T T
¥
ﬁ g 4901 : ’ : s
B S
[Ho =
s g
Wk " : .
475 I ! I i 1 | i
-0.50 0.00 0.75 1.10  1.30 1.75
Time [s]
100 T T T T T T
80 T e NN NSRS .
= < .
N = 60} : _
@ = | | :
o |
20 IAC. L2 | |
. AC, L3
0 | L | [ I
-0.50 0.00 0.75 110  1.30 1.75
Time [s]
| T T T
1 |
= T RIyAB
K¢ K] RlyBC
A 5 RIyCA
EN 3 Trigger
> (= Limit
L
0 | L ! i i ] ]
-0.50 0.00 0.75 1.10  1.30 1.75
Time [s]

iz 4k%t / No gateblock or disconnection happened

*SERD ., B BURFE(L 49.0Hz ITERESN  EERR L 1.2 BIZERESM - / During the test the frequency protection was
set to 49.0 Hz and the delay time was set to 1.2 seconds.
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HERERS . AEBEHHER 5> THKIT+2H2/s T51.5HzF T @50Hz /
Example of test item: Ramp +2Hz/s till 51.5Hz

Device STP 60-JP-10 Date 20174206 H01H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
T T T T T T
515 .
~
ﬁ I; 51.0 -
m 5
BT
-0.50 0.00 0.25 0.90 1.10 1.75
Time [s]
100 T T ! T T T
. 80 o T T T T e e T T T I T, RN mu»u,&_\wli’»ﬂ:ﬂh“ : —
g £ o : :
E g 401~ et H
© 20 b e |AC' L2
. . . IAC. L3
0 | | | Lt |
-0.50 0.00 0.25 0.90 1.10 1.75
Time [s]
T T T T
1 .............................................................................
:A\ 3 RIyAB
(4 9 RIyBC
2 @ RIyCA
R 8 Trigger
= = Limit
L
o I ! i |
-0.50 0.00 0.25 0.90 1.10 1.75
Time [s]

1E#z4k%t / No gateblock or disconnection happened

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report shall not be reproduced in part or in full without the written approval of the issuing testing laboratory.



N7
(i
828

~R— /Page 155 of 157 $REFE S /Report No. 14THO075_JPN_3

HERIERN . FAEREHHER R T v THRIZ+1.0Hz @60Hz /

Example of test item: Jump +1.0Hz for 3 cycles

Device STP 60-JP-10 Date 2017406 H01H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
T T
W 61 0 L -
L.
= >
[T =]
8 3
N3 L 60.0 e
| |
0.00 0.06
Time [s]
100 T T
— AT —
gL
g *g 501 : . - IAC, L1 H
H 3 - IAC, L2
IAc, L3
O | |
0.00 0.06
Time [s]
1 T T
= ©
,.2 3 — RIyAB
A - — RIyBC
" o) RIlyCA
= 2 Trigger
n = g9
0 | |
0.00 0.06
Time [s]

J# iz 4% %% / No gateblock or disconnection happened
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HRERIERG . ARBEHHER 5> FHKIZ-2H2/sT57.0HzFE T @60Hz /
Example of test item: Ramp -2Hz/s till 57.0Hz

Device STP 60-JP-10 Date 20174206 H01H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
60.0 T l T T T
¥
& 3 .
w2 :
-0.75 0.00 0.750.90 1.10 1.75
Time [s]
100 T T T T T T
80 S i ¢ ‘ .
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1E iz 4% %t / No gateblock or disconnection happened
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HERERS . AEBEHHER 5> THKIT+2H2/sT61.8HzFE T @60Hz /
Example of test item: Ramp +2Hz/s till 61.8Hz

Device STP 60-JP-10 Date 20174206 H01H
Serial 139F5003644201N017 Validator Christian Schaller
Sample Number B - -
SW-Version 1.80 - -
Grid Type Three-Phase - -
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&z 4k%t / No gateblock or disconnection happened
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43 1B #r 713 ER/Operation power factor test (50Hz) ##i& : St E R U HIE

FALE / Validator: Christian Schaller TANEREH / Test date: 2017548198
N AEE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 800 V
EREMEAHESH / Rated active 60 KW

output:

&% / Remarks:

BEABERIEAEL, REERFEDEMAEZEEL TIRE NE0%EL THEBEN

TAFAZE / Test method:

PCSABEMENEEILX. PCSOHEAEIEEHRID100% K U50%ZHEFL. XREAEBHEAELTHER

ZRDOD,

Operate the power conditioner at nominal power and measure the power factor.

HAEE 1S3 100%0F

PCS A EHEA W] | BHEH [var] | RHEEA [VA]
50% 30100 560 30200

100% 60150 1120 60170

SER 2 13 98%RE

PCS A BEMEN W] | ENEAN [var] | EHEAEAH [VA]
50% 30094 5550 30600

100% 59020 10850 60000

HER 3 &K 13 80%F

PCS HAh BHEH W] | BHESN [var] | EKHEESN [VA]
50% 29950 21700 36950

100% 48400 35120 59840

HEEE BENETELRLI-EEODEDBENEDRENRODLEEYTHA L. BH. KBABARVADENF

FERLEEET D,

BEHEIZIGLTPCS HANETILT R5E

W (REBA2- EHEAD)-HRKIEEHA) - (RBEBA XS (1 -

RENR2)-HRKIEEH ) =<0.03

LEEOAXDHERR
PCS A NE HEER HIE
50% 98% 0.0183 OK
100% 98% 0.0194 OK
50% 80% 0.0177 OK
100% 80% 0.0149 OK
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1B 8L 135 B&/Operation power factor test (60Hz) ##&: ST E R UHIE

FALE / Validator:

Christian Schaller

FARERER / Test date:

201744R19H

N AEE / Nominal AC-voltage: | 440V

DCAHEIE / DC-voltage:

800 V

ERESENEH / Rated active

output:

60 kW

{##% / Remarks:

REFRERIE N RIT0%, RFERREDOERZEEEL THEE N E0HEL THERER

TAFAE / Test method:

PCSABEMEDNIZEILX. PCSOEAEZIEEHEHD100% K U50%HEFL. KFEEAEHZAELTHER

ERDD,

Operate the power conditioner at nominal power and measure the power factor.

HER 1 H3R 100%0F

PCS A EMEH W | ENES [var] | RMAEH [VA]
50% 30150 148 30170

100% 60180 250 60180

SHER 2 J1ER 98%RF

PCS tHA AHNEH W] | BUNEAH [var] | RHEH [VA]
50% 30160 5420 30650

100% 59100 10670 60050

HER 3 &K 713 80%b%

PCS HHH AHMEH W | BUNEH [var]l | EHEH [VA]
50% 30000 21600 36950

100% 48510 34970 59830

HIERE BENRTERLILEDEMNENED

KALEET B,

BEANFEICIGLTPCS HAMNELLT HHE

BENROLBY THHLE, 55, KABNRUAHEN L

W (EHEN2- ANEN)-RREBELAD) - (BEHEEH XV (1 - HEHE2)-xAEEE ) =<0.03
tEDKXDHERE

PCS HH A hE HEGER ¥ 5E

50% 98% 0.0214 OK

100% 98% 0.0223 OK

50% 80% 0.0200 OK

100% 80% 0.0183 OK
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