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TAKREE / Test environment

TAMEE, TOY S LARERACERS SUDCERE FTROLIGERBETTAN TLET,

The used AC- and DC-source is programmable for each test.

400V/50Hz

ACER YATL/

AC - Source

EEHF:0~480V
AR #REER : 40~70Hz

Y

DCEIR VATL /
DC - Source

A 4

STP 50-JP-40

A

A

1: TRAMRE EE R RXT L) / Figure 2: Test setup - simulated grid

£+:81%%E / Used equipment:

Name : SAP Nr. WIEBZNHAR / Next calibration

Dewetron System 14120113 25.01.2019

LEM IT 1000-S 6002212 22.10.2017

LEM IT 1000-S 6002202 22.10.2017

LEM IT 1000-S 6002207 22.10.2017

LEM IT 1000-S 6002213 22.10.2017

LEM IT 1000-S 6002211 22.10.2017

LEM IT 1000-S 6002203 22.10.2017
emTest 60 10021000684 28.07.2019
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REE#E R/ Verification of acceptance criteria

321 XHRBEBEERUVFEBEEFER/AC over—voltage and under—voltage tests

321a |EEEENRESIHE. BRFFERSLUTS T OvIEE, ok
Abnormal voltage shall be detected and switching device shall open and gate block function shall operate.
321b | BHLALIELBREBO+ 2%LA, ok
The protective level shall be within value + 2%.
321c | RHFRITFHEED L 0.1FLIA, ok
Detection timing shall be within £ 0.1 sec of setting value.
321d | REEEAERLTH. —ERRFITELIILGL FEEIRSLHADT O, FEHIEIGORERGRPTS M ok
Even if grid-ine voltage resumed back to normal, the power conditioner shall not be re-engaged for a period
specified in the specification sheet or for set time (for example, 150 seconds) automatically or manually.
322 FEFE#LERERWIETRER/ Frequency-rise and —drop tests
322a |EERARELSBHINLSE, BMBERRSLOTS—NTOvIEE, ok
When abnormal frequency is detected, the switching device shall open and gate block function shall operate.
322b | BHLALIEEREBOE 0.1 HzZLA, ok
Protective level shall be within + 0.1 Hz.
322c | HRHKRIFFEMED = 0.1FLIA, ok
Operating time shall be within £ 0.1 sec of setting value.
322d | RERIRBAERLTH. —ERRITELIILGL, FEEIRALADT O, FEHIE OB RP3TS M ok
Even if frequency is recovered, grid-connected equipment shall not re-engage for fixed time (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 BA¥REERfRH EXER/ Anti-Islanding operation test
ZEMAR / Passive detection system
1. BmESIKEA R SN, ERSEERS KU — I 0y o058 LINENME, ZBIRE = BIRESRIE H i AE ok
IZIE. REFHH DN, TESEITZDEEI IR E,
When islanding operation is detected, both the cut-off switch as well as gate block function 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. BMEGRE R LR TRAEENERLIGE T, —EREIRXBESILGENE, FRERPLADTZD, F ok
BRI ORERKERP3TS IR
Even if grid-line voltage is recovered, grid-connected equipment shall not be re-engaged for a certain period
(about 5 seconds) after islanding operation is detected.
BEENAI A / Active detection system
3. BOMESR BB AR SN IR, B REARS L7 — T 0v o505~ 18 LINEIE, ok
When islanding operation is detected, both the cut-off switch as well as gate block function shall be activated
in 0.5 to 1 second.
4. BMEGRE R LR TRAEENERLIGE T, —ERBEIRXBESILGENIE, FREMPLADTZD, F ok

BRI ORERKERP3TS IR
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.

BIMARXPLIUZEI AL / Passive and active detection systems combined
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BMERRAEHL. 1 BLUNICHRARBERR U — IOy IEEA BT 5 &, 1720, BEBIM AKX TRELE
IEL=15E1E.05 LU ET MLURTHEHZE,

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.

ok

BMEGRE R LR TRAEENERLIGE T, —EREIXBESILGENIE, FRERPLADTZD, F
BRI ORERKERP3TS IR
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.

ok

ZEHMAXEREREHOERICE THF T, EBARICI>THETINE TN IEGSL0,
During the tests under the passive detection only, be sure that the region islanding operation occurred be

covered by active defection system in its insensitive zone.

ok

3.2.9.1 EE®RO—TEMHEAMLRE/ Fixed time blocking after grid blackout recovered

3.29.1

RREEICEYBIILEERTRIFEENERLLEES TH, —EREFBLET LGV E, SN O “EERRR"E
BSHENARSNEERTH> TR,

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

ok

3.2.9.2 EEBO—TEBRHZAMLRE/ Fixed time blocking after grid blackout recovered

3292

MERANZEHSEHE / Interruption on DC-input
ERANINBRASN-1%. BEBUSIEIERBEZTATHIE. FE. BASIBERBOGAEHRETHE,
OFEERESEIEHE / ACvoltage failure
IR B B & LT D o Txigsh

QERANZEMIE T, TORICEEEFHESETHE/ACvoltage failure after DC interruption
FIEERICERENDENEFEALTORIDICHOTIERANSNBRASN-E, HIHERIEHAEREEAL
TWBLDICHOTERMEENREL %, BEBUIIREEERITEIE,
(4) EEERESE T TORICERANZENSEHE / DCinterruption after AC-voltage failure
HIHERICERE NEHEFERALTOALDICH O TEERANLBRASN-%, FIHER CEHAEELERAL
TWRIDICHOTERMEENREL- % BEBWSIEILFEEETEIE,

ok

4.3 BEz hERER/Operation power factor test

43

IBENETEELEZOEDNENEDREN, 0.03F1F0.05LLTFTHH &,

ok

44 HAERREFREER/Higher harmonics test in output current

44

HASRRERIEHBENAT . HERILUT,
Output current distortion factor shall be no more than 5% for overall current distortion factor, and no more
than 3% for each harmonic component.

ok

45 JRBERILER/ Leakage current test

45

T4 ILAEIROIHFEEHSVULT

ok

46 TEELE FHNHIH#AEERER/ Suppression function test against voltage-rise

46 a

RRBEEZANENS L < [FEREGHAEF TI20VE 100U T IZHERE

Grid-line 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%!

ok

48 Y IPRA—hHEEEELER/ Soft—starting Function Test

48 a

VIRRE—EREICKY BRI CRATBEREL,

Rush over-current at start-up shall be prevented by a specified soft start function.

ok

ACHNERDEEM., EHREFR150%L LEMZ T, 100%%#E 2 DR A0.5F LUK,

ok
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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 ANWBEHEEHBR(BLUVARAZEHER) /Sudden change of DC-input power

5.1

RAEITERT D &,
ACH NERDEAEIEER150%LL T 100%Z B A HEFHM05HURNTHE L,
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.

ok

6.3 IBIFEEETHER (FRTEXER)/Instantaneous Voltage—drop Test(FRT)

1

iR B TR T (B E X 20%RF)/ Instantaneous voltage drop (residual voltage: 20% of the rated voltage)

1. BEE20%DERIEEEETICKL. MFEEGEHREET HL,
CBEERETHARELEZBRNS2UAIILURDOST— T OYIQY A ILURNIZERT 25— T OuNEHERT S
2L =T Ovon s DEREIG. EEETHICEVWTEES — M OvIEThilnitnsd b,

0. EEEREIFLAIC, BREEEETRAERMCETLIANENH DDLU LDH HEITICE,

N RFEEENERLFBOBERNERERDIG05LLT . HAD100%% B2 SFMA0SHURNTHY ., 1 51:EER
EREET DL, L. R EE LS ERLEBR2Y (VLIRS — T Oy oY A7 L URIZEIRT 545 —~D
Oy NFHET %,

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.

ok

RS E (5% B 0%FF)/ Instantaneous power failure (residual voltage: 0% of the rated voltage)

A REEMDEBEEEETICH LIS B rafitin T oo EIE. ¥—rIOvIETEHIE,

0. EEEREIOVDLAIC, BEEEETRAERMCETLIANENH DDLU LDH HEITICE,

N, RFEEDOEREFICBERNERERDI50%LLT . M D100%%EB 2 SEMA05 HLNTHY., ¥—~JOy
THEENBIMELIENC &

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.

ok

(L EESIEEIE T/ Voltage Drop accompanied with Phase Changes

. REFEEETICHL, 5 s nritind 52L&,
CBREETORELLZBRE2YAVILLAOS—TOvoQYA7LURICERT 55— T OuNFEHRT 5,
LSRRy IS DEIREE. EBEETHICESVWTEES— M OvsEiThiEntned 5,

0. EERKBEIMDLURNIC, REEEETREMIBT5EHNENH DL LD HEITITE,

N RIFBEENEIRL-BOBERSEEERDI50%LLT . HND100%F#E 2 SERH05HUNTHY , 1 5EEx
T HL, L R BESRBLIBRE2Y A 2LLRO S —TOvy
QYAYIILLRNIZERT BT — IO NEHET 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.

ok

6.4 FR#MZE

258 E% (FRT ZXER/Frequency Fluctuation Test (FRT Test)

1

BRBEEPIT/NNT—a0TaaF A FETERT T 5L,

The inverters remain in connected operation during frequency fluctuation.

ok
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3.2.1 RWHRBEERUVUFBEEERER/AC over-voltage and under-voltage tests

TAKE / Validator: Mike Hohre TARERB / Test date: 201748A18H
AEAERE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 580V
EHRAEMEAES / Rated active 50 kW

output:

% / Remarks:

KimBEERULR BEEHER(0Hz) /AC over— and undervoltage test@50Hz

25| L)L / Detection level
BRI ANJVIEHEED = 25N,

The protective level shall be within value + 2%.

HEE EHLARILEER R
Detection level Detection level result Result
105%: 440V (OVR) 440.57V Ok
115%: 480V (OVR) 480.14V Ok
120%: 500V (OVR) 500.42V Ok
90%: 380V (UVR) 379.82V Ok
85%: 360V (UVR) 359.78V Ok
80%: 340V (UVR) 346.51V Ok

25| BPR/ Detection time
AR ILEREED £ 0. 17 LUA,

Detection timing shall be within £ 0.1 sec of setting value.

BEE 25| RRAE R R
Detection time Detection time result Result
500ms (OVR) 507 ms OK
1000ms (OVR) 1007 ms OK
2000ms (OVR) 1997 ms OK
500ms (UVR) 491ms OK
1000ms (UVR) 1007 ms OK
2000ms (UVR) 2007 ms OK
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RERFERG: A EE@50Hz (F2FILRJLERTE: 480V)
Device STP50-JP-40 Date / Temp./ Hum.| 18.Aug.2017 / 26.22°C / 49.69%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Gridv480MaxOffL1L2L3-22: ok
Trip Limit Test: Jet5@ VfDisCon 426V-50Hz
Uvep 784 V Start Voltage 470 V TripLimit 480 V
Poc 51000 W A Voltage 0.5V Tolerance + 8.4V
480 e
e
478 {
= 477 L limit ..—-'JM“
o |:| tolerance
) U -o.--rm
© 476 b AC,L12
i
%ﬁ g UAC,L23
EE 475 UAC,L31 i
474
473
472
-1.9 0 1.9 5.7 9.5 13.3 17.1 20.9 24.7 28.5 32.3
60 T 1
<
o 40 IAC,Ll
@ I
AC,L2
HA c a ’
5 20 I
EiR b T L
0 ) t
-1.9 0 1.9 5.7 9.5 13.3 17.1 20.9 24.7 28.5 32.3
1 | ! |
= H H —
S R1lyPhsGrid
FUA— % RlyPhsInv
[2a91% z Gateblock
e i f i
-1.9 0 1.9 5.7 9.5 13.3 17.1 20.9 24.7 28.5 32.3
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
Trip Voltage \"
51 p ge 1, [V] 480.14
[2a91% Trip VoltageLZ_L3 [Vl 480.09
PN Trip Voltage , ., [V] 480.14
&S 1. Evnt-No. 103.00
2. Evnt-No. 9102.00
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HERIERA : MBAEE@50Hz (#25|BFPREXE - 1000ms)

COBERREIHEERIZGY FTOTREERIV 3 ENTEICGRYET
Device STP50-JP-49 Date / Temp./ Hum.| 21.Aug.2017 / 25.08°C / 39.51%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Gridv480eTTL1L2L3-22: ok
Ure,L1-n Upe,L2-n Upe, L3-8
S 398.1996 kg ] N U SRR UR
— 281.5696 i
Hh g
©
o
>
HA
&
FY A —
| Savi%

i
I

I

il
B 1

-398.1996 2152

(<]

i

o

IR
I

(i
mqu’M !

’i
ol

i

MM

SOOI o sy
A

i

0.2

0 (]

6 1

86.61

P 411 e e

E L.

| R1lyPhsGrid RlyPhsInv Gateblock trigger ——----- Limit
R [ ] %

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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SHRERFE RS RS B BT @50Hz (FRFIL N JLERTE : 340V)

Device STP50-JP-40 Date / Temp./ Hum.| 19.Aug.2017 / 26.66°C / 44.28%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Gridv34eMinOffL2L3-32: ok

Trip Limit Test: Jet5@ VfDisCon 420V-50Hz

Uyep 580 V Start Voltage 350 V TripLimit 340 V
Poc 51000 W A Voltage -0.5 V Tolerance + 8.4V
!
Py :
352
Hm
350
T Nt
M
348 e
—= Raay TS
< 346 H limit
= [ tolerance
S VY
© UAC L12
EE ) ’ =
S Unc, 123
S 342 > {
UAC,L31
340
338
336
334
-1.9 0 1.9 5.7 9.5 13. 17.1 20.9 24.7 28.5 32.3 36.1 39.9 43.7 47.5 51.
— T : T
< 60 | : .
-2 I AC, L1
.. € 40 H I
BT OLJ AC,L2
j
3 20 Tac,3
5 s o —
-1.9 o 1.9 5.7 9.5 13. 17.1 20.9 24.7 28.5 32.3 36.1 39.9 43.7 47.5 51.
] T T
bYA— = . i :
L~ 9 R1lyPhsGrid
ﬁ" RlyPhsInv
T Gateblock
i —— i i
-1.9 0 1.9 5.7 9.5 13. 17.1  20.9 24.7 28.5 32.3 36.1 39.9 43.7 47.5 51.
Time [s]
Cycle 2 3 4 5 6 7 8 9 10
7% i
fi# 3 Trip Voltage , , [V] 346.51
L~
o Trip Voltage , . [V] 340.01
A~v b Trip Vol'cageL3_L1 [v] 346.40
5
1. Evnt-No. 203.00
2. Evnt-No. 9102.00
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HERAERM XA REE@S0Hz (FEFIFFRERE : 1000ms)
CHOBERRFIHEBEICGY FITDOTHREABEFEY 3 ENTHEICGRYES

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.49°C / 38.23%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Gridv340TTL1L2-32: ok
AC L1-N UAC L2-N UAC L3-N
HA
e ||r|+||| i *lh|1|q |h|1| I*l ||I : ~|h I ’ |h|1 1|i M |l|| |4| |l|||| 1|l Iﬂll ||t|| |\||||'|1|| ||l l||1H t;
* lwmluln ul ls |i||+li lllillllillillli‘
ot asae \H|III|1 ||l|||1|r|}||qt BRI I}ll Ipllq Ill‘l I ||||I (GO DA O
-412.1847
T 0.2 . 2
| TREERE |
IAC,Ll AC,LZ IAC,L3
b < 103.75) - - w '.“ ) AR
s o ﬂnhl'mhiﬂ' i |'|*71||1r el \HW*I‘WIH“‘PH||1! el
3 A A A
ST it '“\'I\ ik .~{.. ' | '.l'“".n ".'.” I."'}'l,‘.'u. i "\' | s
(] 0.2 0.4 0.6 0.8 1 1.2
| —— RlyPhsGrid R1lyPhsInv Gateblock trigger ——————- Limit
hYA— 1 :
L~y g 1007ms
-
ED <
pu
e r
0 0.2 0.4 0.6 0.8 1.2
A Time [s] 1\
TREERE | f#51 |
Cycle 1 3 4 5 6 7 8 9 10
R1lyPhsGrid 1007
R1yPhsInv 1007
Gateblock 1000
1. Evnt-No. 203
2. Evnt-No. 9102

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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XHRBEERVT BEEFER(60Hz) / AC over— and undervoltage test@60Hz

25~ )L/ Detection level

RIILAILITREBD = 2%0H,
The protective level shall be within value + 2%.

EEIL AL BEIL AR LTS
Detection level Detection level result Result
105%: 460V (OVR) 460.11V ok
115%: 500V (OVR) 499.84V ok
120%: 520V (OVR) 520.12V ok
90%: 400V [UVR) 399.68V ok
85%: 380V (UVR) 379.72V ok
80%: 360V (UVR] 36671V ok

%% B5BE/ Detection time
fRSIERILEHEED £ 0. 17 LUA,

Detection timing shall be within £ 0.1 sec of setting value.

51| BF R 51| F RRAE R R
Detection time Detection time result Result
2000ms (OVR) 2005 ms ok
1000ms (OVR) 1005 ms ok
500ms (OVR) 505 ms ok
2000ms (UVR) 2005 ms ok
1000ms (UVR) 1005 ms ok
500ms (UVR) 505 ms ok
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ERERHE R - XA EE @60Hz (F2FIL AR JLERTE :500V)

Device STP50-JP-40 Date / Temp./ Hum.| 20.Aug.2017 / 23.8°C / 44.35%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridV500MaxOffL1L2L3-22: ok

Trip Limit Test: Jet6@ VfDisCon 446V-60Hz

Uvep 800 V Start Voltage 490 V TripLimit 500 V
Poc 51000 W A Voltage 0.5V Tolerance + 8.8V
500 -
499 9
498 -
e i =
' 497 H 1y o O R A R
BE 2
o |:| tolerance
E'P 496 [ UAC,L12 PRNTIS T,
o AC, 123
7 aosf —
UAC,L31
e St S
9.17 12.83 16.5 20.17 23.83 27.5
<
HA o 40 IAC,Ll
it @ I
b AC,L2
c 20 H
3 Tac,
o i i
-1.83 0 1.83 5.5 9.17 12.83 16.5 20.17 23.83 27.5
T
= : : .
Ry H— S R1yPhsGrid
<
. a0 R1lyPhsInv
LRI .
z Gateblock
e f f
-1.83 o 1.83 5.5 9.17 12.83 16.5 20.17 23.83 27.5
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
Trip Voltage , . [V] 499.84
#231 Trip Voltage , . [V] 499.70
LA -
e Trip Vol'cageL3_L1 [vl 499.73
ARk 1. Evnt-No. 105.00
&5
2. Evnt-No. 103.00
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>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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HRERFE RS XFRTBEE@60Hz (fRFIL N JLERTE : 360V)

Device STP50-JP-40 Date / Temp./ Hum.| 20.Aug.2017 / 23.4°C / 43.13%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result Gridv36eMinOffL1L3-32: ok

Trip Limit Test: Jet6@ VfDisCon 446V-60Hz

Uvep 588 V Start Voltage 370 V TripLimit 360 V
Poc 51000 W A Voltage -0.5V Tolerance + 8.8V
372 e ™
'“—w—.-\N"
A M T
370 me L T S
““"""“,—»-w-a
| So— ryvem
368 T oot
Mwu.)l'\
= 366 H limit ==
Rk % e [ tolerance saa U
BE E) UAC,L12 .
§ 362 H Uac, 123 T Wy
UAc,L31 ""'1____4 ]
360 o2z
358
356 fL"‘._
354
-1.83 0 1.83 5.5 9.17 12.83 16.5 20.17 23.84 27.5 31.17 34.84 38.5 42.17 45.84 49.51
— T ! T
< 60 | :
AC, L1
A T 40}
. b AC,L2
S < nH
o AC,L3
1 R —
-1.83 0 1.83 5.5 9.17 12.83 16.5 20.17 23.84 27.5 31.17 34.84 38.5 42.17 45.84 49.51
1 ! '
FUB— . : :
LAJL S R1lyPhsGrid
0 RlyPhsInv
z Gateblock
i —— i i
-1.83 0 1.83 5.5 9.17 12.83 16.5 20.17 23.84 27.5 31.17 34.84 38.5 42.17 45.84 49.51
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
Trip Voltage , . [V] 366.71
#3 Trip Voltage , . [V] 366.64
LR
w= Trip Vol'cageL3_L1 [vl 359.88
TRk 1. Evnt-No. 203.00
&5
2. Evnt-No. 9102.00
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UAC,L3—N

21.Aug.2017 / 25.72°C / 35.46%
200.19.b-Jet60-VfDisCon-440V-60Hz
Gridv36eTTL1L2L3-32: ok

TESYS11 / 3P.2.DEV

Hohre

UAC,LZ—N

1000ms)
[EIEXy 3 EMFIEICHY FT

SIE

=]
Date / Temp./ Hum.

VfDisCon-TripTime

=
Validator
TESYS-ID

Result

=5
B

UAC,Ll—N

il

SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

3000150362
01.02.02.R
ThreePhase

STP50-JP-40
10846

FEIZ2Y F9 O THRME

Fg

: RIRF REE@60Hz (#F5 KR

(48

~
Device
Serial
Sample Number
SW-Version
Grid Type

Ex

=5
=1

()]

HERHE R

—

,,

Al
|

|
ﬂ

il
|||||"1

|
W

||1||||!‘||||‘ll"

\
(1
\

er —————--— Limitl

trigg

IAC,L3

i,
il

Gateblock

Lac,u1
R1lyPhsInv

R1lyPhsGrid

359.3184
254.0765
-254.0765 (Wi
-359.3184

—
>
-
[
oo
©
+
—
O
>

[v] 3usuund

— [

MOTYSTH

10

0.8

0.6

Time [s]
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0.4

0.2

1005
1005
1000
203

9102

Cycle
R1lyPhsGrid
R1lyPhsInv
Gateblock
1. Evnt-No.
2. Evnt-No.
>Inverter disconnected before data logging started:-Inf >Inverter didn't disconnect during data logging: Inf
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3.2.2 B 3 £ 5 R UME T EXER/Frequency-rise and —drop tests

FALE / Validator: Héhre FTANEMB / Test date: 2017488258
N AEE / Nominal AC-voltage: | 420 DCAAEE / DC-voltage: 580V
EHRAEMEAES / Rated active 50 kW

output:

% / Remarks:

BElR#E B R UETiKER(50Hz) / Frequency—-rise and —drop tests @50Hz

25 ~)L/ Detection Level

BHELARLIEEEED = 0.1 HzRAA,

Protective level shall be within £ 0.1 Hz.

fREHIL~IL RHILAILER R
Detection level Detection level result Result
101%: 50.5Hz (OFR) 50.50 Hz OK
102%: 51.0Hz (OFR) 51.00 Hz oK
103%: 51.5Hz (OFR) 51.50 Hz oK
99%: 49 5Hz (UFR) 49.48 Hz oK
98%: 49.0Hz (UFR) 48.98 Hz OK
97%: 48.5Hz (UFR) 48.48 Hz OK

25| BBR_/ Detection time
RHEFRIIFHREMBED £ 017N,

Detection timing shall be within £ 0.1 sec of setting value.

75| B RR 75| B REE R R
Detection time Detection time result Result
500ms (OFR) 491 ms OK
1000ms (OFR) 996 ms OK
2000ms (OFR) 1997 ms OK
500ms (UFR) 492 ms OK
1000ms (UFR) 998 ms OK
2000ms (UFR) 1989 ms OK
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SRERSE B BIREUE T @50Hz (251 LA JLERTE - 48.5Hz)

Device STP50-JP-40 Date / Temp./ Hum.| 19.Aug.2017 / 26.48°C / 38.65%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridF48-5MinOff-32: ok

Trip Limit Test: Jet5@ VfDisCon 420V-50Hz

Uyep 580 V Start Frequency 48.8 Hz TripLimit 48.5 Hz
F‘DC 51000 W A Frequency -0.02 Hz Tolerance + 0.1 Hz
48.8
48.75 ‘\
48.7 !
= L
> 8- Limit L_,,\_
S [ tolerance
> 48.6H — ¢
@ AC \
w \Wq\
48.55 \
48.5 = \W\M
48.45 >\—
-1.95 © 1.9 5.84 9.74 13.63 17.53 21.42 25.32 29.21 33.11
! !
< 60
- I
C,
"E 40 H AC, L1
b IAC,LZ
S 20 H
3 Tac,
o i i
-1.95 © 1.95 5.84 9.74 13.63 17.53 21.42 25.32 29.21 33.11
T |
= H H —
S R1lyPhsGrid
0 RlyPhsInv
b Gateblock
e f i f
-1.95 © 1.9 5.84 9.74 13.63 17.53 21.42 25.32 29.21 33.11
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
Trip Freq [Hz] 48.48
1. Evnt-No. 501.00
2. Evnt-No. 9102.00
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HBERH : BRMIETO50H, (BRPIRREE -

SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

1000ms)

CHOBERRFIHEBEICGY FTDOTHREABEEY 3 ENTHLEICGRYES

Voltage [V]

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.64°C / 36.76%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridF48-5TT-32: ok
UAC,Ll N UAC,LZ—N UAC,L3 N
222563% W e S o R WS TR SR AT WL I R R B "'W' VIEARA
e
9 ‘ ,\1‘.‘1“\‘\.‘.‘ ‘ ‘,\“A ) ‘\‘n‘\“: .‘ “
ot R
2345967 A Y A AL L B VOS8R TR T % OO Y B 1 VL I A S L AR
0.2 0.4 0.6 0.8 1 1.2
IAC,Ll IAC,LZ IAC,L3
< 96.85
—  68.49
+
S 0
<
5 -68.49
© _9.85
0.2 0.4 0.6 0.8 1 1.2
R1yPhsGrid R1lyPhsInv Gateblock trigger ——————- Limit
1 : ¥ i
= : : I
3 H H I
= ' H |
= H H I
o ; H I
o H H I
T i i |
o i i i i I
0.2 0.4 0.6 0.8 1 1.2
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 998
R1lyPhsInv 998
Gateblock 991
1. Evnt-No. 501
2. Evnt-No. 9102

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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ERERGE R Bk £ 5 @50Hz (F2FIL AR JLERTE :51Hz)

Device STP50-JP-40 Date / Temp./ Hum.| 19.Aug.2017 / 26.56°C / 40.56%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridF51Max0ff-22: ok

Trip Limit Test: Jet5@ VfDisCon 420V-50Hz

Uyep 580 V Start Frequency 50.7 Hz TripLimit 51 Hz
F‘DC 51000 W A Frequency 0.02 Hz Tolerance + 0.1 Hz
51.05 /_'_v_/w_
~eNY,
51 7
50.95 f
N
z W/W
> 209H limit
S [ tolerance /_MJM
=}
S 50.85H — f, /_M/_/
<
w
50.8 oo
50.75 ,‘
50.7
-1.87 0 1.87 5.62 9.36 13.11 16.86 20.6 24.35 28.09
! !
< 60 i i
AC, L1
T 40 H
b AC,L2
< 26 —1
3 AC,L3
o i i
-1.87 0 1.87 5.62 9.36 13.11 16.86 20.6 24.35 28.09
T
= H H .
S R1lyPhsGrid
0 RlyPhsInv
b Gateblock
e f i
-1.87 © 1.87 5.62 9.36 13.11 16.86 20.6 24.35 28.09
Time [s]
Cycle 1 3 4 5 6 7 8 9 10
Trip Freq [Hz] 51.00
1. Evnt-No. 501.00
2. Evnt-No. 9102.00
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Eﬁ%ﬁ%*%ﬂﬂl : BlIR# EF0 50Hz (#Z5|FFPRERE - 1000ms)

ERREIHERIZGY FITOTREEREIV 3 ZNTEICGRYET
Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.62°C / 36.97%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridF51TT-22: ok

UAC L1-N UAC,LZ N UAC L3-N

345.5399 fsgna
mn 343-33%9 humg

TN
we | i
a [
e MU b
-345. 5390 [HNKIY L WY .'
| mmmceass |
IAC L1 IAC,LZ IAC L3
< 96.92
7 S 6si5a
BR £
S 0
<
5 -68.54
“ -96.92
2 0.2 0.4 0.6 0.8 1 1.2
—— RlyPhsGrid R1lyPhsInv Gateblock trigger ——————- Limit
1 ;
s E —
- < 990ms
LRIV & I L
e
e r
* 0.2 0.4 0.6 0.8 1 1.2
Time [s] N
| B FRHE fiz 5
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 996
R1yPhsInv 99
Gateblock 990
1. Evnt-No. 501
2. Evnt-No. 9102

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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BElR#E B R UETiKER(60Hz) / Frequency—-rise and —drop tests @60Hz

fZBIL AL / Detection Level

BRI AILIEEREMBED £ 0.1 HzLUA,
Protective level shall be within + 0.1 Hz.

fRHILANIL RHILAILER R
Detection level Detection level result Result
101%: 60.6Hz (OFR) 60.60 Hz OK
102%: 61.2Hz (OFR) 61.20 Hz OK
103%: 61.8Hz (OFR) 51.80 Hz OK
99%: 59.4Hz (UFR] 59.38 Hz OK
98%: 58.8Hz (UFR] 58.80 Hz OK
97%: 58.2Hz (UFR) 58.18 Hz OK

f25|B5BR / Detection time
fRSIEFRILEHEED £ 0. 17 LUA,

Detection timing shall be within £ 0.1 sec of setting value.

251 B5 IR 25| B REER R
Detection time Detection time result Result
2000ms (OFR) 1992 ms OK
1000ms (OFR) 993 ms OK
500ms (OFR) 490 ms oK
2000ms (UFR) 2002 ms OK
1000ms (UFR) 1003ms OK
500ms (UFR) 497 ms OK
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SREREE R - BEREE T @60Hz (25 N JLERTE : 58.2Hz)

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 23.27°C / 45.12%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridF58-2MinOff-32: ok
Trip Limit Test: Jet6@ VfDisCon 446V-60Hz
Uyep 580 V Start Frequency 58.5 Hz TripLimit 58.2 Hz
PDC 51000 W A Frequency -0.02 Hz Tolerance + 0.1 Hz
58.5
58.45 X
N 58.4
I53h: 4 g i
N
T
> 283 H Limit L\—
S [ tolerance \
& 58.3H — ¢
2 AC
: e
58.25 N
58.2 2 \\’_\—
58.15
-1.88 0 1.88 5.64 9.4 13.17 16.93 20.69 24.45 28.21 31.98
A —
- = 60 ! !
AL —
AC, L1
2 40
b AC,L2
< 20 H
51 AC,L3 \
o i i
-1.88 0 1.88 5.64 9.4 13.17 16.93 20.69 24.45 28.21 31.98
N | |
bUH— 1 : :
8 = X
LA 9 R1yPhsGrid
0 RlyPhsInv
b Gateblock
e i i
-1.88 © 1.88 5.64 9.4 13.17 16.93 20.69 24.45 28.21 31.98
Time [s]
Cycle 1 3 4 5 6 7 8 9 10
251
LA Trip Freq [Hz] 58.18
R
. 1. Evnt-No. 501.00
AR+
#S 2. Evnt-No. 9102.00
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BYFEY

21.Aug.2017 / 25.74°C / 35.27%

-

@l

t

+
v &
N
()
o ™
-5
M
=24 wm

a
=
B

TYET O THRE
STP50-1P-40

: IR BUE TO60Hz (25 BFIR
BIEIC

ENEE

RERKER I
CDEER

Hohre

TESYS11 / 3P.2.DEV

200.19.b-Jet60-VfDisCon-440V-60Hz

GridF58-2TT-32: ok

Date / Temp./ Hum.

Validator
TESYS-ID

VfDisCon-TripTime

Result

3000150362
10846

01.02.02.R

ThreePhase

UAC,LZ—N UAC,L3—N

UAC,Ll—N

IAC,L3

IAC,LZ

LA Ml

i
||

i
il

I
Il

IAC,Ll

Device

Serial

Sample Number

SW-Version

Grid Type

ARBETEE

361.8465 b
255.8641
-255.8641 it
-361.8465 X

[A1 a8eaTon

[v] 3usuund

trigger ——————- Limitl

Gateblock

R1lyPhsInv

R1lyPhsGrid

0.8

0.6

Time [s]

0.4

0.2

25

10

1003

1003

998

501

9102

FEURSE T R4

Cycle

R1lyPhsGrid

R1lyPhsInv

Gateblock

1. Evnt-No.

2. Evnt-No.

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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SRERHE R - B 5 @60Hz (B25IL N JLERTE :61.2Hz)

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 23.32°C / 46.97%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripLimit| 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridF61-2Max0ff-22: ok

Trip Limit Test: Jet6@ VfDisCon 446V-60Hz
Uyep 580 V Start Frequency 60.9 Hz TripLimit 61.2 Hz

F‘DC 51000 W A Frequency 0.02 Hz Tolerance + 0.1 Hz

61.25

61.2 e
EA 61.15 /
AR

N

T /
T el .

> limit

o [ 1 tolerance /__/—

>

S 6L.05[H —— f

[

w

61 ] /_/7
T

60.9
-1.81 © 1.81 5.42 9.03 12.64 16.25 19.86 23.47 27.08 30.
T T
H A = 60
BER s AC,L1
b AC,L2
< 20 H
3 AC,L3
o i i
-1.81 © 1.81 5.42 9.03 12.64 16.25 19.86 23.47 27.08 30
T
PUS— =z : ' -
. S R1lyPhsGrid
bAv = R1yPhsInv
b Gateblock
e f i
-1.81 © 1.81 5.42 9.03 12.64 16.25 19.86 23.47 27.08 30.
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
25
@3 Trip Freq [Hz] 61.20
LRJL
= 1. Evnt-No. 501.00
AR b
2. Evnt-No. 9102.00
&5
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UAC, L3-N

BRYFEY

21.Aug.2017 / 25.71°C / 35.21%

200.19.b-Jet60-VfDisCon-440V-60Hz

TESYS11 / 3P.2.DEV
GridF61-2TT-22: ok

Hohre

: 1000ms)
FE(EV 3 & ITT-{El
Date / Temp./ Hum.
VfDisCon-TripTime

Validator
TESYS-ID
Result

UAC,Ll—N

B
axX ;&

==

Fg

BYET D THRE

SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1
STP50-JP-40
3000150362
10846
01.02.02.R
ThreePhase

-~

=l

. BlIR# £ F060Hz (£Z51 KRR

(48

T~
Device
Serial
Sample Number
SW-Version
Grid Type

Ex

=5
=1

()]

HERHE R

a
-

10

251

0.8

0.6

Time [s]
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0.4
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&
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o
<
+
-
1
g
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-
e ~
— = 1%
= ]
9
]
o~
a +
g 8
-
2
2 2
g < | e
< o )
= > £
— ™
< S
©
o
r— C
O
(%]
ey
Q.
>
2
H
&
Eﬂ A 4
Ll_
& |
v S L]
g (] <t E —
g2 ° g8 -
0000 0 00 MOTY3TH
LN N
R aR
AN [¥] 3usdund 1o
- R
N - Tt -
R R # z =
H o

0.2

993
992
988
501
9102

AR ERFEE

Cycle
R1lyPhsGrid
R1lyPhsInv
Gateblock
1. Evnt-No.
2. Evnt-No.
>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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327 |BMEIRRHTANS0HZ) REMHER / Anti-Islanding operation test @ 50 Hz

TANE / Validator: Kleinheinz TAMEREE / Test date: 201748 R 250
AT AEE / Nominal AC-voltage: | 420V DCAAZERE / DC-voltage: 580V
EREHEDES / Rated active 50 kW
output:
{%% / Remarks: BEfE/Default ZE)H/Passive: 440ms  HEEIH T/ Active: 600ms
2B AR D /Passive detection only
AMEN
Effective power
EBHEN
Reactive power +10% +5% d 0% 5% -10%
+10% 420.6 ms 425 ms 423.1 ms 425.9 ms 425 ms
3% 420 ms 419.9 ms 426.5 ms 424.1 ms 417.2 ms
0% | 418.3 ms R R R 419.9 ms
Jie 420.9 ms 419 ms 422.3 ms 419.4 ms 420.3 ms
U 418.2 ms 417.8 ms 423.1 ms 420.9 ms 422.8 ms
TRFHIRHY
BEENA KD H / Active detection only
BAYMEN
Effective power
Reactive power +10% +5% 0% 5% -10%
L 633.7 ms 632.5 ms 626.4 ms 622.1 ms 624.0 ms
e 640.0 ms 650.9 ms 642.2 ms 632.6 ms 629.4 ms
0% 634.3 ms 644.1 ms 653.5 ms 775.8 ms 667.1 ms
% 612.8 ms 617.1 ms 615.6 ms 621.5 ms 623.0 ms
o 605.5 ms 607.4 ms 610.9 ms 612.9 ms 610.9 ms
HEENES KU ENA X / Active and passiv detection combined
BAYMEN
Effective power
EBHEAN
Reactive power +10% +5% 0% 5% -10%
M 422.0 ms 422.9 ms 421.6 ms 423.3 ms 285.2 ms
3% 426.0 ms 425.1 ms 415.1 ms 425.2 ms 420.1 ms
i 419.4 ms 420.2 ms 416.5 ms 424.6 ms 439.5 ms
e 416.4 ms 420.0 ms 412.7 ms 409.8 ms 419.1 ms
U 418.3 ms 414.9 ms 416.9 ms 413.3 ms 414.1 ms

SZEARICTIERH
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HERERS . RBAXDH (RFHEFLLER . FHEN+10% HEIHETH+10%)

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

Device STP50-JP-40 Date / Temp./ Hum.| 23.Aug.2017 / 22.78°C / 52.52%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET50PID_242V-50Hz

Grid Type ThreePhase Result P100-DC-110P-110RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Passive islanding JETGRO@03-1-3.1 (2012) 50Hz)

Phase: L1213 Uppp 660V cos(phi) 1u
derating: DC Pyt 50000W (100%) dwelltime: ©s
Cycles: 3 Pyt 50000W triptime:  @.5s
UAC,Ll—N UAC,LZ—N UAC,L3—N
. 400.178
-+ 282.9685 j ‘l
HAh :D 0 lf
BE !
' -282.9685 M
' -400.178
-0.1 0 0.1 0.5 0.6
< 100.01
— 70.72
Mp T °
(V]
= &
3 _70.72
“ -100.01
-0. 0.5 0.6
R1yPhsGrid RlyPhsInvn — Gateblock trigger ——————- Limit
1 ; : : : :
z I i I::I I I
r)H— 2 i H 421ms H H
< : : : :
LRL : ; | :
pa ] i : :
o i i i i
6.1 ) 0.1 0.2 0.3 0.4\ 0.5 0.6
A Time [s]
HmiKERE fiR5|
Cycle 1 2 3 4 5 6 7 8 9 10
R1yPhsGrid 414 417 421
R1lyPhsInv 414 417 421
Gateblock 407 411 414

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf

Page 28 von 90



SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

HEBRERO B AXOAH (FTEAFLR - FHENH10% FEIHEH+10%)

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

Device STP50-JP-40 Date / Temp./ Hum.| 25.Aug.2017 / 25.42°C / 45.78%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET50AID_242V-50Hz

Grid Type ThreePhase Result P100-DC-110P-110RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Active islanding JETGRO©03-1-3.1 (2012) 50Hz)

# & E

M

it &8 S E

Phase: L1L2L3 Uypp 660V cos(phi) 1u
derating: DC Prnv: 50000W (100%) dwelltime: ©.5s
Cycles: 3 Poc: 50000W triptime: 1s
Use, L1-n Upe,L2-x Upe, L3-x
< 400.1978} ; ; : :
—  282.9826 O b e e R Al Calied AT TITE
v ; ;
= 0 B RO AU A R A -
5 - ! NI
o -282.9826 | AUROA) (RS TS TROTLSTRPYRRYFEVARVAEYARSATATA AT OWT PR ] PR TR1 6 TR 8}
-400.1978 | } } } |
2 0.2 0.4 0.6 0.8 1
ByhiREER 4 IAc,L1 IAC,LZ IAc,L3
R Bt W i
g, I
> - . bl LLEL AURLTRRTARTRAY 98 SIS PRURRRTARN ARN .,h}
O _100.01 BINNNN Moo et A VALV,
2 0.2 0.6 0.8 1
L
R1lyPhsGrid RlyPhsInv — Gateblock trigger ——————— Limit
1 : i :
= : |
o : | :
. = : i :
U] 'uco i 634ms I H
oo : :
e ! i I i
2 0.2 0.4 0.4 0.8 1
M
BIKRERAE
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 624 629 634
R1yPhsInv 624 629 634
Gateblock 615 620 625

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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HERERSG: RBEIVUZHAX (FEEARLLE . HHEN+10%  BHEH+10%)

Example of test item: Active and passive detection combined: effective power +10%, reactive power +10%

Device STP50-JP-40 Date / Temp./ Hum.| 22.Aug.2017 / 25.37°C / 37.71%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET50PAID_242V-50Hz

Grid Type ThreePhase Result P100-DC-110P-110RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Passive and activ islanding JETGRO©©3-1-3.1 (2012) 56Hz)

Phase: L1L2L3 Uypp 580V cos(phi) 1u
derating: DC Inv- 50000W (100%) dwelltime: ©s
Cycles: 3 Poc: 50000W triptime: 1s
UAC,Ll—N UAC,LZ—N UAC,L3—N
A 400.178 | i
4+ 282.9685 y ;
BE
bl ) I |
- lww
H
g -282.9685 Wk
-400.178 i
0.4 0.6 0.8 1
BmKRERAE
IAc,L1 IAC,LZ IAc,L3
HA
mr S 193:93 I
= : Wi ) '
[ 0 ‘ { ‘ (
<
; -70.72 LN LU AYARY B LD, LLL)
S oo o1 (A L A R ST Y
0 0.2 0.4 0.6 0.8 1
R1lyPhsGrid RlyPhsInv — Gateblock trigger ——————— Limit
by H— 1 i § ;
z i
LA :
_—C‘ 422ms i
hrd :
o H
* i
o . i
0 0.2 0.4 0.6 0.8 1
/N Time [s]
BmRERE
| 5 |
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 416 413 422
R1lyPhsInv 416 413 422
Gateblock 408 404 413

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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327 |BMEIRRHTAN60HZ) REMHER / Anti-Islanding operation test @ 60 Hz

TALE / Validator: Tobias Krieg TAMERER / Test date: 201748/ 198
AT AEE / Nominal AC-voltage: | 440V DCAAZERE / DC-voltage: 580V
ijﬁlﬁﬂ]ﬂjﬁ &7 / Rated active 50 kW
{%% / Remarks: B E{E/Default ZE)H/Passive: 440ms  HEEN T/ Active: 600ms
ZHH KD/ Passive detection only
EHNEN
Reactive power
AMEN
Effective power +10% +5% 0% -5% -10%
+10% 422.4 ms 422.1 ms 424.7 ms 427.9 ms 428.5 ms
e 423.5 ms 422.9 ms 420.0 ms 424.2 ms 428.0 ms
i 438.2 ms 434.7 ms RREFE 433.3 ms 424.2 ms
Jie 420.6 ms 422.7 ms 423.0 ms 421.1 ms 224.3 ms
e 422.8 ms 421.7 ms 421.1 ms 422.4 ms 204.5 ms
TRFH1RHY
BEENA XD H / Active detection only
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
M 618.0 ms 622.5 ms 620.3 ms 616.4 ms 611.8 ms
e 636.5 ms 636.2 ms 626.8 ms 625.4 ms 620.4 ms
0% 625.4 ms 633.6 ms 647.5 ms 703.3 ms 666.8 ms
% 609.7 ms 613.2 ms 613.5 ms 614.7 ms 618.5 ms
o 600.5 ms 604.0 ms 604.4 ms 601.9 ms 606.8 ms
HEENS KU ENA I / Active and passiv detection combined
EHE
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
+10% 420.8 ms 427.9 ms 431.3 ms 429.2 ms 425.9 ms
3% 429.7 ms 429.1 ms 432.6 ms 427.9 ms 426.4 ms
i 425.3 ms 421.6 ms 419.3 ms 437.9 ms 421.2 ms
e 420.6 ms 418.8 ms 418.4 ms 419.5 ms 421.0 ms
U 417.7 ms 415.4 ms 424.2 ms 415.8 ms 415.2 ms

28 A IZTHRH/ Detected by passive method.
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HBRERH: ZRHXOH (FEHRFLE: AHNEA+10% FTAEA+10%)

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

Device STP50-JP-40 Date / Temp./ Hum.| 27.Aug.2017 / 25.61°C / 47.62%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET6OPID_254V-60Hz

Grid Type ThreePhase Result P100-DC-110P-110RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Passive islanding JETGRO©03-1-3.1 (2012) 60Hz)

Phase: L1L2L3 Uypp 660V cos(phi) 1u
derating: DC Prnv: 50000W (100%) dwelltime: ©s
Cycles: 3 Poc: 50000W triptime: @.5s
UAC,Ll—N UAC,LZ—N UAC,L3—N
< 400.178 i i
2. 282.9685 VAR AT ARAR el e
HAa o ] |
_ %P o kb _‘ '|I|‘v ; .‘.‘ ! -{)Q.—
BE & : ./
= ML 0
S -282.9685 [N UMM AMEM M AR Shed) g
-400.178 } }
T@ 0.1 0.5
KR |
| IAc,L1 IAC,LZ IAc,L3
< 96.18 R S
: Mfrfﬁrfﬁrﬂ“fm-'- T
HAh E ) | | | || Il ! ¢ :
Bl < I Ik : : nilk ]
3 -68.01 JL A, kAN A A R A AR
-96.18 ! LGSO CE TEACL LI :
0 0.1 0.2 0.3 0.4 0.5
| — R1lyPhsGrid RlyPhsInv — Gateblock trigger ——————— Limit
1
=
. 422
~)A— o ms R
= >
LRIL 00
o
ju g
0
0 0.1 0.2 0.3 0.4 0.5
Time [s]
A
BB RE
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 422 422 422
R1lyPhsInv 422 422 422
Gateblock 417 417 417

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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BT H-10%)

Example of test item: Active islanding detection: effective power —10%, reactive power —10%

Device STP50-JP-40 Date / Temp./ Hum.| 26.Aug.2017 / 25.44°C / 46.39%
Serial 3000150362 Validator Hoéhre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET6GAID_254V-60Hz

Grid Type ThreePhase Result P100-DC-090P-090RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Active islanding JETGRO©03-1-3.1 (2012) 60Hz)

Phase: LiL2L3 Uypp 660V cos(phi) 1u
derating: DC Prnv: 50000W (100%) dwelltime: ©.5s
Cycles: 3 Poc: 50000W triptime: 1s
UAC,Ll—N UAC,LZ—N UAC,L3—N
'
BE '
0.7 0.8 0.9 1
AC, L1 AC,L2 IAc,L3
<
HA o+
c
BR L
[
=]
(9
0.7 0.8 0.9 1
JL—1 JL—2 JL—3 F—kJoyy rYH— HERAE
| R1lyPhsGrid R1lyPhsInv Gateblock trigger ——————— Limit
FUS— = :
3 607ms
LR =
oo
o
ju g
0
7] 0.1 0.2 0.3 0.4 0.5 OAC 0.7 0.8 0.9 1
Time
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 605 597 607
R1yPhsInv 605 597 607
Gateblock 602 594 603

>Inverter disconnected

before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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Example of test item: Active and passive detection combined: effective power +10%, reactive power +10%
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T H+10%)

Device STP50-JP-40 Date / Temp./ Hum.| 26.Aug.2017 / 25.19°C / 54.45%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R AID-Test AID-JET6OPAID_254V-60Hz

Grid Type ThreePhase Result P100-DC-110P-110RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Passive and active islanding JETGRO©©3-1-3.1 (2012) 60Hz)

Phase: L1L2L3 Uypp 660V cos(phi) 1u
derating: DC Prnv: 50000W (100%) dwelltime: ©s
Cycles: 3 Poc: 50000W triptime: 1s
UAC,Ll—N UAC,LZ—N UAC,L3—N
T 400.1978 | : i f .A
HA o 282.9826 EAIEI I ok ki i eh
BE o o I \‘HH ' [ 'b._
) q
1 ( ]
v -282.9826 [ HI G A A B A1 b M) By
-400.1978 | t | I ]
9 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
BIRKRER L I I
AC,L1 AC,L2 AC,L3
7 = 9%?461 g " I A eI SR
BER o ‘ | ¢
c
] L HROR e
¢ | WL : il
5 I i | : I
S _520:4 nimiu o W g
9 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
| R1lyPhsGrid R1lyPhsInv Gateblock trigger ——————— Limit
1 ; : : :
. = i i i i
kA= 9 : : : :
LRI Eo 421ms
T i i
o i i
] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [s]
M
HRRERE | fi#%| Disconnection |
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 421 419 421
R1lyPhsInv 421 419 421
Gateblock 415 412 414

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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327 | BMEIRIEH TAMG50Hz) EIEsHEET / Anti-lslanding operation test with rotating machine @ 50 Hz
TANE / Validator: Hahre TAMEREE / Test date: 2017479 A5H
AT AEE / Nominal AC-voltage: | 440V DCAAZERE / DC-voltage: 580V
EREHEDES / Rated active 50 kW
output:

{%% / Remarks: BEfE/Default ZE)H/Passive: 440ms  HEEIH T/ Active: 600ms
2B AR D/ Passive detection only with rotating machine
EHNEN
Reactive power
AMEN
Effective power +10% +5% 0% -5% -10%
+10% | 422.1 ms 423.0 ms 422.8 ms 421.5 ms 412.4 ms
+5% | 425.0 ms 422.9 ms 428.2 ms 419.3 ms 418.8 ms
0% | 441.1 ms 445.7 ms R R 420.8 ms
5% | 422.5 ms 421.7 ms 426.5 ms 422.3 ms 422.9 ms
-10% | 415.4 ms 419.2 ms 420.8 ms 422.9 ms 417.7 ms
TRFH2mHY
BEENA DA / Active detection only with rotating machine
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
+10% | 627.3 ms 623.1 ms 625.3 ms 622.9 ms 631.5 ms
+5% | 644.9 ms 644.1 ms 646.1 ms 641.7 ms 638.3 ms
0% | 635.7 ms 646.7 ms 675.0 ms 719.0 ms 718.4 ms
5% | 615.9 ms 618.4 ms 614.0 ms 617.8 ms 620.3 ms
-10% | 603.9 ms 604.1 ms 606.3 ms 608.1 ms 611.1 ms
BEBNB SLUZE AR / Active and passiv detection combined with rotating machine
EHE
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
+10% | 429.2 ms 421.3 ms 426.0 ms 424.2 ms 430.6 ms
+5% | 423.9 ms 423.3 ms 430.0 ms 425.2 ms 423.5 ms
0% | 420.3 ms 412.7 ms 416.9 ms 415.4 ms 427.8 ms
5% | 418.3 ms 415.6 ms 414.1 ms 415.7 ms 417.8 ms
-10% | 411.8 ms 413.6 ms 416.4 ms 418.9 ms 420.0 ms

SZEARICTERH
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327 |BMEIRIRHTANG60Hz) [EELHEETT / Anti-Islanding operation test with rotating machine @ 60 Hz
FALE / Validator: Dennis Struecker TAREMHE / Test date: 201749858
NFHAEE / Nominal AC-voltage: | 440V DCAAEE / DC-voltage: 580V
ERBEMEAEA / Rated active 50 kW

output:

% / Remarks:

B E{E/Default 2 E)AH/Passive: 440ms

BB A = /Active: 600ms

Z 85D H/Passive detection only with rotating machine

EHNEN
Reactive power
AMEN
Effective power +10% +5% 0% -5% -10%
+10% | 421.2 ms 423.2 ms 424.2 ms 427.8 ms 427.8 ms
+5% | 423.6 ms 422.5 ms 425.1 ms 424.2 ms 422.5 ms
0% | 433.4 ms R R 424.8 ms 425.3 ms
5% | 423.3 ms 420.9 ms 423.6 ms 426.3 ms 423.1 ms
-10% | 423.2 ms 424.6 ms 420.6 ms 421.9 ms 424.9 ms
TRFH2mHY
BEENA DA / Active detection only with rotating machine
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
+10% | 623.4 ms 620.1 ms 617.7 ms 613.5 ms 607.9 ms
+5% | 647.1 ms 632.9 ms 626.2 ms 624.9 ms 622.5 ms
0% | 625.6 ms 630.8 ms 640.2 ms 683.9 ms 718.0 ms
5% | 609.9 ms 613.5 ms 611.8 ms 614.7 ms 615.2 ms
-10% | 603.7 ms 604.9 ms 605.5 ms 606.8 ms 607.9 ms
BEBNB S UZE AR / Active and passiv detection combined with rotating machine
EHE
Reactive power
AMEN
Effective power +10% +5% 0% 5% -10%
+10% | 428.8 ms 430.9 ms 430.5 ms 427.1 ms 427.8 ms
+5% | 432.3 ms 427.8 ms 429.3 ms 431.2 ms 427.8 ms
0% | 419.2 ms 423.5 ms 419.2 ms 420.8 ms 437.6 ms
5% | 419.2 ms 417.8 ms 414.8 ms 420.2 ms 421.1 ms
-10% | 420.6 ms 423.9 ms 423.4 ms 425.7 ms 422.7 ms

SZEARICTIERH
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3291 |EEERO—TEERMIEAPELEXER/Fixed time blocking after grid blackout recovered

TARE / Validator: Gehrke TARERB / Test date: 2017409R 118
A AEE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 750V
EEEAEH / Rated active 50 KW

output:

{5 / Remarks: 50Hz&60Hz CHEER(XFL  the result is the same at 50Hz or 60Hz

RMBEEDOEBELTRESE., FIHEREZTL2ICUIY. B{EEfFLESES,
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.

Test description:

Fail duration: 60s reconnection time(min): 300.0s
nom Power : 50000W reconnection time(max): Infs
| | | | | |
250 o o R - 50000
- - : ( : : =
= 200f e B 10 ERREBEEFE/ N P 4 40000 T
- AC blackout for 10s : : ; <
%15@_ ........ K : : ............. ............ - 30000 g
o
© : : : : :
= . [
S 10k B 151/ R L A5 R > 30070 AP — Power ... 20000 &
© . [
o Fix blocking time >300:
:5 . ix blocking tnme.> s : —— Gridvoltage g
5@ fs ¢ 4 s s e s e e . i ............ ' .............. ' ............. >. .......... PR— 10009 for
0 | | 1 | |
] 100 200 300 400 500 600
1 1 I 1 i 1 1
I
= i RlyPhsGrid
S | R1lyPhsInv
ey
o | GateBlock
* : — — — - Limit
o|— I
] ] ] | ] ]
0 100 200 300 400 500 600
Time [5]1‘
POy O ER. UL—BR
cycle 1 ) 3 | F—rIOvRR. JL—BEA |7 8 9 1o

ReConTime [s] 304,25
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3292 |EE®RDO— TR APELEXER/Fixed time blocking after grid blackout recovered

TAKE / Validator: Hohre TARERB / Test date: 201748A258
AFRH AIBIE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 650V
EHRAEMEAES / Rated active 50 kW

output:

&% / Remarks: 50Hz&60Hz THFERIXFEIL the result is the same at 50Hz or 60Hz

BEIBERE—F ERAAZEMIEIBE / Interruption on DC input
NI T4 3T OBELSIEERERPIC, ERADEERL. AIEERNTEICUIN T, BMENELT ELSICHZET 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 inverter do not operate.

ERANEERATS,
Enable DC—input again.

CERAANBRASN%. BEBILSIRIEREREZETATSIL., T, BIFIBIEREOGTAZ#RET S,

Measure the “reconnection blocking time” after DC power is reengaged or continues measurement of the “reconnection blocking time”.

250 ff---- T .
| — GridVoltage I—
2. 200
[J]
oo
© 150
< 10 EIRMEEZEE/
2 100 |- AC blackout for 10s
C
(U
50
0
-100 ) 100 200 300 400 500 600
900 r 75000
810 : v —— power H67471.7
— 721 ReacPow H 59943.4
>
~en e Sy [52415.2
& 542 EFA S DEWEFZA/DC f 44886.9
% 452 & § failure and input again ] 37358.6
S 363 29830.3
! «— ; i
2 273 : : 22302
184 36 51 B L B5 RS> 3008 14773.8
94 ree Fix blocking time >300s 7245.5
5 ———————
-100 ) 100 200 3007 400 500 600
1
z R1lyPhsGrid
= R1yPhsInv
E'o Gateblock
ju
——————— Limit
o= 1 i
-100 0 100 200 300 400 500 600

Time [s] T

F—rIOvO@ER. JL—BIRA
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FENMERET— F / Manual restart function enabled

BHERE—F ERANZEMIET. ZORICEEEZHRLESH-5E/AC-Voltage failure after DC interruption
NI T4 3T OBLSIEIERRPIIC, ERADEERT S,

Disconnect the DC—input during the “reconnection blocking time” of inverters.

RREEOEEERESE., HIHEREETRITUIY. BIFEELSED,

Power failure occurs on the grid voltage; disconnect the control power supply completely to stop the operation.

-RtEEEEESE S,

The grid voltage recovers.

ERANEBEATS,
Enable DC—input again.

-HIS AR E SN E-TH, BEITHEIAILALIE

Measure the “reconnection blocking time” after DC power is reengaged or continues measurement of the “reconnection blocking time”. Criteria

is that the inverter must not restart automatically.

250 — : I T
GridVoltage I—
Z. 200
()
)
o 150
=
o
3 100
o R AR (2[R BIXE A SR/
[G) ’/ AC blackouts with 10s duration (the second time is before DC failure)
50 -
0
-50 0 50 100 150 200 250 300 350
P
900 ; ; 75000 ©
811 Power [167499.6 'S
— 721 ReacPow [H 59999.2 =
> L =
— 632 v H52498.9 &
o ] bC
ap 542 44998.5 <
IS o
£ 453 =37498.1 3
2 363 AT DIENT & FE#EA/DC Tailure 29997.7 &
] R [
z 274 < and input again 22497 .4 3
185 14997 §
95 74%.6 5
6 L
-50 0 50 100 150 200 250 300 350
1
z R1lyPhsGrid
= R1lyPhsInv
-EJ Gateblock
127 bl S N Limit
) : | . f f f . f f
1 1 1 1 1 1 1 1
-50 2] 50 100 150 200 250 300 350
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
ReConTime [s] Inf

Page 39 von 90



SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

BHERE—F ERANZTENISET. ZORICEEZRLE S -5 E/AC-Voltage failure after DC interruption
NI T4 3T OBLSIEIERRPIC, ERADEERT S,

Disconnect the DC—input during the “reconnection blocking time” of inverters.

RREEOEFEEERESE., HIHEREETRITUIY. BIEEELSED,

Power failure occurs on the grid voltage; disconnect the control power supply completely to stop the operation.

-RtEEEEESE S,

The grid voltage recovers.

ERANEBEATS,
Enable DC—input again.

-FIHERICEREABNEEALTVSLDICHO>TFERANSBIRAS =L, FIHERICEHATFEZEALTLSEDITHoTIIRIE
BEENEEL-®R. BEBLIIRMERTSIE,

Measure the “reconnection blocking time” after reengage of DC and AC.

250 k- r '
GridVoltage I—
Z. 200
()
w
£ 158 s 0 RGEEZEE EE FEHRA NESS)/
g AC blackouts with 10s duration (the second time is during DC—failure)
T 100
. —
¢ &
©
50
0
-100 0 100 200 300 400 500 600
C
900 T 75000 g
810 fr---f=q ' v — power H67476.7 '3
~
= 72 BHRA D DN EERA X ReacPow [139953.4 =
— 631 —_ H52430.1 1
° — 4 / DG failure and input again ( UDC u e
lgé) 542 yo : : [ 44906.8 E
H o452 i =37383.4 §
S 363 : : 20860.1 &
| \ [
> 273 31l 51 BB 1E B R8> 300%) 22336.8 8
184 Fix blocking time >300s 14813.5 E
>
94 < ; j > 7290.2 £
5 ' ' -233.1
-100 0 100 200 300 400 500 600
1
= R1lyPhsGrid
o
= R1lyPhsInv
g Gateblock
T . .
——————— Limit
o —! : :
1 1
-100 0 100 200 300 400 500 600
Time [s]
F—rTavoER UL—BEA
Cycle 1 2 3 4 5 6 7 8 9 10
ReConTime [s] 323.21
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BHERE—F EEZRESETC. ZTORICERADZEHSEI-IHE / DC interruption after AG-voltage failure

P—

NTJ—a T4

afOBIMSIRIERFERIC FEERESE D,

Power failure occurs during the “reconnection blocking time” of inverters.

CERANEGENL. FIHERETZICUY., BEEFLSES,

Disconnect the control power supply completely to stop the operation.

RIEEEEESE S,

The grid voltage recovers.
"ERANEBERAT S,

Enable DC—input again.

- FEERICEREABEAEERLTVSLDICHOTIIERANSBRASH &, HHERICERAEREFERALTLSLOIZHOTER
MEBEAEEL R, BEBILSIEERFEZHETIIE,

Measure the “reconnection blocking time” after reeange of DC and AC.

GridVoltage [V]

PV-Voltage [V]

250

200

150

100

50

900
810
720
630
540
450
360
270
180

90

HighLow

GridVoltage I:

FMEEZFE (EB FERA SERAED /

AC blackouts with 10s duration (the second time is before DC failure)
4'—/
%] 100 200 300 400 500 600
T 37500
Power H 33737.
l ReacPow [H 29975.
! H 26213.
EHRANDEREBBEA T Yo i
¢ ) ) ) 22450.
-« ./ DC failure and |r:Dut again 18688.
i i 14926.
3t 51 BB 1k B RE > 300F) 11164
Fix blocking time >300s 7401.7
< . 3639.5
< ! ! >
0 100 200 300 400 500 600
R1lyAB
R1yBC
R1lyCA
------- Limit
%] 100 200 300 400 500 600
Time [s]

F—rIOvO@ER. JL—BIRA
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43 JEHE 7135 BR/Operation power factor test
FALE / Validator: Héhre TAREMHE / Test date: 2017488238
NFRHAEE / Nominal AC—-voltage: | 420V / 440V DCAAEE / DC-voltage: 580V
= #* = .
ERBEMEAEA / Rated active 50 kW

output:

% / Remarks:

RIENFB0%E L THEREIE

TARAE / Test method:

ERDD,

2=

PCSHAEBRRANIZE L. PCSOH HZEFEEH AMD100% K U50%(ZFZEL . K

IHABNZERELTHR

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

HER 1 13 100%HF

PCS A BEHEAN W] | ESHEAS [var]l | RHEEAH [VA] | AZE EREAN
50% 24988.445 -409.157 25584.123 1.000 38417.785
100% 49938.582 -724.704 50252.426 1.000 77284.602
B 2 J13E 98%H%

PCS A BHEH W] | EHEN [varl | RHEEAH [VA] | AE EiRE
50% 24954.072 4653.626 25384.326 0.983 38384.418
100% 49374.500 9290.239 50240.938 0.983 76427.242
HE% 3 fRIE 713 80%H%

PCS Hh BHEH W] | EHEHN [varl | EHHEAH [VA] | AE EiRE
50% 25023.041 18195.971 30939.420 0.809 38694.020
100% 40582.723 29578.516 50218.000 0.808 63005.355

HEEZE BENETEELEEDEDBENEDRENRDEEYTHAE BE. REBEARUVAEMEANF
RALEET S,
EELNFEIIISLTPCS HAMNEILT HEE

W (RHEEBN2- AHEND-HABELN) - (REEHA XV (1 - REHE2)-HRKIEEHHN) =<0.03

LEDKXDHERE

PCS HH1 hE TEER H|E
50% 80% -0.014 OK
100% 80% -0.011 OK

Page 42 von 90



SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

Device STP50-JP-40 Date / Temp./ Hum.| 23.Aug.2017 / 23.37°C / 39.55%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R Test JET502015/PFCnst_cosPhi

Grid Type ThreePhase Result ok

Verification of reactive power (power factor, permitted deviation(max) = ©.05 @ P/Pnom >= 50%)
= -0.007 / -0.010

deviation of cos ¢u (avg/max)
deviation of cos ¢e (avg/max)
deviation of cos ¢O (avg/max)

%

overall deviation

= -0.000 / -0.000

= -0.006 / -0.009

(avg/max))= -0.004 / -0.010 — ok

k5
S 0.75
-
% 0.8
g
o 0.85
>
o
0.9
T 0.95
—_
= 1
0
@]
Y 0.95
s 0.9 cos ¢l@.8u [
_8 cos ¢|0.98u
'U 0.85 cos ¢|1 H
x cos $]0.980
g 0.8 ¢le.980 |
o cos ¢|@.80
2 0.75 I
S 50 100
[

»L PAC/Pnom [/o]

Poc’Prax €0s O ipe | COS <I)u dev. cos ¢e dev. €oS O o | COS (])o dev.

50 % -0.800 -0.790 -0.010 -1.000 -0.000 0.800 0.809 -0.009

100 % -0.800 -0.791 -0.009 -1.000 -0.000 0.800 0.808 -0.008
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Device STP50-JP-40 Date / Temp./ Hum.| 23.Aug.2017 / 23.37°C / 39.55%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Test JET502015/PFCnst_cosPhi
Grid Type ThreePhase Result ok
Measurements with power factor set to ©0.8(inductive)
Poc’Prax P W] Q [VAr] S [VA] cos . Poc [W]
50 % 24963.279 -19384.330 31605.693 -0.790 38566.250
100 % 39756.141 -30785.721 50282.371 -0.791 61736.938
Measurements with power factor set to 0.98(inductive)
Poc/P o Py [W] Q [VAr] S [VA] cos ¢ . Poc [W]
50 % 24983.072 -5512.877 25584.123 -0.977 38424.844
100 % 49093.734 -10728.868 50252.426 -0.977 75957.859
Measurements with power factor set to 1
Poc’Prax Py W] Q [VAr] S [VA] cos ¢ .. Poc [W]
50 % 24988.445 -409.157 24991.818 -1.000 38417.785
100 % 49938.582 -724.704 49943.879 -1.000 77284.602
Measurements with power factor set to ©.98(capacitive)
Poc’Prax Py [W] Q [VAr] S [VA] cos ¢ . Poc [W]
50 % 24954.072 4653.626 25384.326 0.983 38384.418
100 % 49374.500 9290.239 50240.938 0.983 76427.242
Measurements with power factor set to ©.8(capacitive)
Poc’Prax P W] Q [VAr] S [VA] cos ¢ Poc [W]
50 % 25023.041 18195.971 30939.420 0.809 38694.020
100 % 40582.723 29578.516 50218.000 0.808 63005.355
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43 185 13 BR / Operation power factor test (60Hz)

FALE / Validator: Hahre FTANEMB / Test date: 2017488238
AFEAERE / Nominal AC-voltage: | 440V DCAAERE / DC-voltage: 580 V
EHRAEMEAES / Rated active 50 kW
output:
{#% / Remarks: 1B 13E80% L TEHERE N
TARAE / Test method:
PCSHAEMADIZE L. PCSOH HZEIEEH AD100% KR U50%ZREL. KFRHAEHFRIELTHE

ERDD,

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

HER 1 S5 100%HF

PCS A AHMEH W] | EHEAN [var] | RABES [VA] | hE BEiREN
50% 22994.166 -307.196 24996.063 1.000 38438.465
100% 49940.137 -504.370 49942.719 1.000 75950.594
HER 2 S 08%AEE

PCS 51 AHMEN W] | BHES [var] | RMBEAH [VA] | BE BEirE
50% 24940.383 4754.368 25389.516 0.982 38438.465
100% 49287.781 9503.046 50195.547 0.982 76253.633
AER 3 1K 113 80%RF

PCS 51 AHMEN W] | EBHNE S [var] | RBEEAH [VA] | BE BERE
50% 24963.229 18313.549 30960.443 0.806 38587.773
100% 40411.246 29728.818 50168.438 0.806 62664.238

HEREE HBE
RALEET S,

EELNFEIZISLTPCS HAMNEILT HEHE

W (RBEEN2- BMEHN)-HKIEE

H) - (REEBEH XV (A -

NETEELIEEDENBENEDRENRDEEYTHAS L BHE. KABEARVENEAIE

RENE2)-HRAHEEHH) =<0.03

LEDKXDHERE

PCS H#1 hE TEGER F|E
50% 80% -0.011 OK
100% 80% -0.007 OK
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Device STP50-JP-40 Date / Temp./ Hum.| 23.Aug.2017 / 23.58°C / 40.4%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Test JET602015/PFCnst_cosPhi

Grid Type ThreePhase Result ok

Verification of reactive power
deviation of cos (I)u (avg/max)
deviation of cos ¢a (avg/max)
deviation of cos (I)O (avg/max)

(avg/max))= -0.003 / -0.007 — ok

ﬁ

overall deviation

= -0.005 / -0.007
= -0.000 / -0.000
= -0.004 / -0.006

(power factor, permitted deviation(max) = ©.05 @ P/Pnom >= 50%)

k5
3 e.75
-
% 0.8
g
v 0.85
>
o
0.9
" 9.95
< 1
a
o
Y 0.95
- 0.9 cos ¢|0.8u
_8 cos ¢|0.98u
= 0.85 cos |1
E_, 0.8 cos $]0.980 | |
o cos ¢|0.80
2 0.75 I
S 50 100
o,

¢ IDAC/Pnom [A]

Poc’Prax €0s O ior | €05 9, dev. cos ¢, dev. T dev.

50 % -0.800 -0.793 -0.007 -1.000 -0.000 0.800 0.806 -0.006

100 % -0.800 -0.794 -0.006 -1.000 -0.000 0.800 0.806 -0.006
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Device STP50-JP-40 Date / Temp./ Hum.| 23.Aug.2017 / 23.58°C / 40.4%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Test JET602015/PFCnst_cosPhi
Grid Type ThreePhase Result ok
Measurements with power factor set to 0.8(inductive)
Poc/Prax P W] Q [VAr] S [VA] cos ¢ Poc [W]
50 % 24997.213 -19230.328 31538.338 -0.793 38622.191
100 % 39887.332 -30573.432 50256.691 -0.79% 61877.531
Measurements with power factor set to 0.98(inductive)
Poc/Prax P W] Q [VAr] S [VA] cos . Poc [W]
50 % 24993.656 -5401.759 25570.725 -0.977 38458.465
100 % 49118.207 -10498.710 50227.684 -0.978 75950.594
Measurements with power factor set to 1
Poc/Prax P W] Q [VAr] S [VA] cos ¢ .. Poc W]
50 % 24994.166 -307.196 24996.063 -1.000 38436.973
100 % 49949.137 -504.370 49942.719 -1.000 77250.500
Measurements with power factor set to ©.98(capacitive)
Poc’Prax P [W] Q [VAr] S [VA] cos ¢ Poc [W]
50 % 24940.383 4754.368 25389.516 0.982 38373.285
100 % 49287.781 9503.046 50195.547 0.982 76253.633
Measurements with power factor set to ©.8(capacitive)
Poc’P o P W] Q [VAr] S [VA] cos ¢ . Poc [W]
50 % 24963.229 18313.549 30960.443 0.806 38587.773
100 % 40411.246 29728.818 50168.438 0.806 62664.238
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44 HAERENRFER / Higher harmonics test in output current

JTALE / Validator: Hohre TRALEMER / Test date: 201748 H26H

AT AEE / Nominal AC-voltage: | 420V DCANERE / DC-voltage: 580V

EHRAEMEAES / Rated active

output: SO kW

% / Remarks: -

TALAE / Test method:
HABENETEH100%IZERTEL., 2~40RFTEHAl BEER(DF) XU T DK TEREIND, / Operate the power conditioner at rated power

(100%) and measure the DF, by using following formular:

/12
DF, = Y4 4 100% (4)
IACO

Acn: /N —a T 43T OnREHKHE HEFRA) / nt harmonic of output current (A)
IACo:  /NJ—a T 433+ DEKRACH HEF(A) / Rated output current of power conditioner (A)

n: 2~40:%%1 / number of harmonic

F&EHT—R(50Hz) / Summary of data @50Hz

40 RETHHREER L1 L2 L3 FLHE(%) $I|E
Total distortion up to 40*n Criteria (%) Result
EHE 100% 0.75% 0.76% 0.74% 5%LLF / 5% OK
L1 L2 L3 FHE(%) | E
TEF& 100% Criteria (%) Result
RAEEHRI R 7 7 7 - -
Max value order
FHiBIE 0.45% 0.47% 0.45% 3%LAT / 3% OK
Measurement value
FEHT—H(60Hz) / Summary of data @60Hz
40 RETHDHREER L1 L2 L3 FLHE%) $I|5E
Total distortion up to 40t"n Criteria (%) Result
E ¥ 100% 0.85% 0.85% 0.84% 5%LLT / 5% OK
L1 L2 L3 HAE®%) HE
EHE 100% Criteria (%) Result
RAEEHRIR 7 7 7 - -
Max value order
FHRlfE %L %
1 AE 0.54% 0.54% 0.53% 3%LLTF / 3% OK
Measurement value
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SRERFE 5 (EHE 100%F @50Hz)

R BHERE BRI %) %) %
nt" harmonic L1 [A] L2 [A] L3 [A] L1 %] L2 [%] L3 [%] Limit[%] Result

2 0.095 0.094 0.034 0.15 0.15 0.05 3.00% ok
3 0.014 0.016 0.011 0.02 0.02 0.02 3.00% ok
4 0.026 0.029 0.025 0.04 0.04 0.04 3.00% ok
5 0.267 0.246 0.249 0.41 0.38 0.39 3.00% ok
6 0.008 0.009 0.008 0.01 0.01 0.01 3.00% ok
7 0.291 0.302 0.291 0.45 0.47 0.45 3.00% ok
8 0.024 0.023 0.019 0.04 0.04 0.03 3.00% ok
9 0.021 0.014 0.015 0.03 0.02 0.02 3.00% ok
10 0.029 0.021 0.025 0.04 0.03 0.04 3.00% ok
11 0.177 0.19 0.196 0.27 0.29 0.3 3.00% ok
12 0.01 0.009 0.01 0.02 0.01 0.02 3.00% ok
13 0.046 0.034 0.042 0.07 0.05 0.07 3.00% ok
14 0.019 0.02 0.019 0.03 0.03 0.03 3.00% ok
15 0.015 0.018 0.015 0.02 0.03 0.02 3.00% ok
16 0.018 0.011 0.017 0.03 0.02 0.03 3.00% ok
17 0.025 0.035 0.025 0.04 0.05 0.04 3.00% ok
18 0.011 0.01 0.011 0.02 0.02 0.02 3.00% ok
19 0.12 0.131 0.122 0.19 0.2 0.19 3.00% ok
20 0.016 0.02 0.013 0.02 0.03 0.02 3.00% ok
21 0.021 0.015 0.017 0.03 0.02 0.03 3.00% ok
22 0.018 0.017 0.019 0.03 0.03 0.03 3.00% ok
23 0.093 0.105 0.108 0.14 0.16 0.17 3.00% ok
24 0.009 0.009 0.011 0.01 0.01 0.02 3.00% ok
25 0.031 0.034 0.03 0.05 0.05 0.05 3.00% ok
26 0.013 0.018 0.013 0.02 0.03 0.02 3.00% ok
27 0.013 0.013 0.011 0.02 0.02 0.02 3.00% ok
28 0.012 0.012 0.012 0.02 0.02 0.02 3.00% ok
29 0.02 0.025 0.013 0.03 0.04 0.02 3.00% ok
30 0.007 0.007 0.007 0.01 0.01 0.01 3.00% ok
31 0.063 0.061 0.061 0.1 0.09 0.09 3.00% ok
32 0.007 0.009 0.009 0.01 0.01 0.01 3.00% ok
33 0.009 0.01 0.01 0.01 0.02 0.02 3.00% ok
34 0.01 0.01 0.009 0.02 0.02 0.01 3.00% ok
35 0.044 0.046 0.05 0.07 0.07 0.08 3.00% ok
36 0.006 0.006 0.006 0.01 0.01 0.01 3.00% ok
37 0.014 0.013 0.012 0.02 0.02 0.02 3.00% ok
38 0.007 0.008 0.009 0.01 0.01 0.01 3.00% ok
39 0.007 0.007 0.006 0.01 0.01 0.01 3.00% ok
40 0.006 0.006 0.005 0.01 0.01 0.01 3.00% ok

e E: 0.75% 0.76% 0.74% 5.00% ok

DFi [%]
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SRERFE 5 (EHE 100%F @60Hz)

R BHERE BRI %) %) %
nt" harmonic L1 [A] L2 [A] L3 [A] L1 %] L2 [%] L3 [%] Limit[%] Result

2 0.079 0.101 0.052 0.13 0.16 0.08 3.00% ok
3 0.011 0.009 0.009 0.02 0.01 0.01 3.00% ok
4 0.024 0.026 0.02 0.04 0.04 0.03 3.00% ok
5 0.246 0.24 0.233 04 0.39 0.38 3.00% ok
6 0.009 0.01 0.011 0.01 0.02 0.02 3.00% ok
7 0.335 0.335 0.329 0.54 0.54 0.53 3.00% ok
8 0.021 0.022 0.016 0.03 0.04 0.03 3.00% ok
9 0.011 0.011 0.014 0.02 0.02 0.02 3.00% ok
10 0.029 0.02 0.023 0.05 0.03 0.04 3.00% ok
11 0.222 0.22 0.232 0.36 0.35 0.37 3.00% ok
12 0.011 0.01 0.014 0.02 0.02 0.02 3.00% ok
13 0.069 0.061 0.057 0.11 0.1 0.09 3.00% ok
14 0.019 0.021 0.021 0.03 0.03 0.03 3.00% ok
15 0.012 0.014 0.014 0.02 0.02 0.02 3.00% ok
16 0.018 0.01 0.017 0.03 0.02 0.03 3.00% ok
17 0.047 0.056 0.057 0.08 0.09 0.09 3.00% ok
18 0.012 0.01 0.014 0.02 0.02 0.02 3.00% ok
19 0.147 0.148 0.14 0.24 0.24 0.23 3.00% ok
20 0.012 0.018 0.015 0.02 0.03 0.02 3.00% ok
21 0.015 0.016 0.012 0.02 0.03 0.02 3.00% ok
22 0.021 0.017 0.019 0.03 0.03 0.03 3.00% ok
23 0.103 0.103 0.111 0.17 0.17 0.18 3.00% ok
24 0.009 0.009 0.01 0.01 0.01 0.02 3.00% ok
25 0.04 0.041 0.033 0.06 0.07 0.05 3.00% ok
26 0.01 0.014 0.013 0.02 0.02 0.02 3.00% ok
27 0.009 0.009 0.007 0.01 0.01 0.01 3.00% ok
28 0.012 0.008 0.009 0.02 0.01 0.01 3.00% ok
29 0.018 0.023 0.019 0.03 0.04 0.03 3.00% ok
30 0.006 0.007 0.007 0.01 0.01 0.01 3.00% ok
31 0.063 0.056 0.054 0.1 0.09 0.09 3.00% ok
32 0.007 0.009 0.011 0.01 0.01 0.02 3.00% ok
33 0.006 0.007 0.008 0.01 0.01 0.01 3.00% ok
34 0.008 0.008 0.007 0.01 0.01 0.01 3.00% ok
35 0.047 0.047 0.05 0.08 0.08 0.08 3.00% ok
36 0.005 0.005 0.005 0.01 0.01 0.01 3.00% ok
37 0.016 0.016 0.015 0.03 0.03 0.02 3.00% ok
38 0.006 0.005 0.005 0.01 0.01 0.01 3.00% ok
39 0.005 0.006 0.004 0.01 0.01 0.01 3.00% ok
40 0.005 0.005 0.004 0.01 0.01 0.01 3.00% ok

e E: 0.85% 0.85% 0.84% 5.00% ok

DFi [%]
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45 TRiBERIAER/ Leakage current test

FALE / Validator: Michael Mummert TAREMHE / Test date: 201748H18H
NFRHEAEE / Nominal AC-voltage: | 420/440V DCAAEE / DC-voltage: 800V

o 5 = .

ERBEMEAEA / Rated active 50 kW

output:

% / Remarks:

Measured according JETGR0002-1-4.0

T4 NZEEOFEEN BV LT THhDH I L

420VAC/50Hz- R 2—#E45 it S g/ 420VAC/50Hz — star center ground connection

it T BT

0.54Vv

440VAC/60Hz-RA—#E4R P $Eh/ 440VAC/60Hz — star center ground connection

it T BT

0.56V
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46 BT E S NHIHE RS &/ Suppression function test against voltage—rise

FALE / Validator: Héhre TAREMHE / Test date: 201749R1H
NFRHAEE / Nominal AC—-voltage: | 420V / 440V DCAAEE / DC-voltage: 580V

o * = :

ERBEMEAEA / Rated active 50 kW

output:

% / Remarks:

RER 1. MUTBHFIE BRHELAJL 462V/50Hz

Phase L1
THREREEGrid | PCS HAERE PCS Hi 5 Effective 7138 Power FIE
Voltage output voltage Power faktor Result
438,60 461,35 49891,61 1,00 OK
440,65 462,50 49825,19 0,99 OK
44477 464,16 47349,83 0,94 OK
446,82 463,29 4410023 0,88 OK
448,88 464,47 42398,23 0,84 OK
Phase L2
THREBREEGrid | PCS HAERE PCS i Effective 5138 Power $I|E
Voltage output voltage Power faktor Result
438,60 461,53 49789,65 1,00 OK
440,65 462,41 49716,26 0,99 OK
44477 464,10 47288,20 0,94 OK
446,82 463,51 44098,57 0,88 OK
448,88 464,34 42388,70 0,84 OK
Phase L3
THREBREEGrid | PCS HAERE PCS HH Effective 5138 Power $I|E
Voltage output voltage Power faktor Result
438,60 461,39 49670,51 1,00 OK
440,65 462,31 49621,76 0,99 OK
444,77 463,88 4710563 0,94 OK
446,82 463,19 43798,13 0,87 OK
448,88 464,13 4237478 0,84 OK
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RER 2. AUENFIE BRHLAIL 468V

Phase L1
THREBREEGrid | PCS HAERE PCS i Effective $138 Power $I|E
Voltage output voltage Power faktor Result

44520 467,71 49902,69 1,00 OK
447,30 468,37 4734953 1,00 OK
449 40 468,49 4237142 1,00 OK
453,60 469,56 35106,73 1,00 OK
455,70 468,47 28081,89 1,00 OK
457,80 468,55 23440,92 1,00 OK
459,90 468,40 18793,20 1,00 OK
461,99 468,58 14267,40 1,00 OK
464,09 468,36 9690,58 1,00 OK
466,19 468,35 5285,92 1,00 OK
468,29 468,50 860,21 0,99 OK

Phase L2

RREREREGrid | PCS H AEE PCS i 71 Effective 7128 Power HE

Voltage output voltage Power faktor Result

44520 467,58 49858,77 1,00 OK
447,30 468,44 46945,98 1,00 OK
449 40 468,43 42015,05 1,00 OK
453,60 469,46 3472021 1,00 OK
455,70 468,31 27628,09 1,00 OK
457,80 468,34 23061,71 1,00 OK
459,90 468,40 18399,28 1,00 OK
461,99 468,35 13842,55 1,00 OK
464,09 468,31 932051 1,00 OK
466,19 468,45 4916,12 1,00 OK
468,29 468,28 436,17 0,98 OK
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Phase L3
RREREREGrid | PCS H AEE PCS i 71 Effective 7138 Power HE
Voltage output voltage Power faktor Result

445,20 467,77 49801,56 1,00 OK
447,30 468,41 46579,04 1,00 OK
449 40 468,29 41667,30 1,00 OK
453,60 469,44 34609,18 1,00 OK
455,70 468,33 27593,87 1,00 OK
457,80 468,42 22969,16 1,00 OK
459,90 468,39 18354,79 1,00 OK
461,99 468,15 13806,90 1,00 OK
464,09 468,27 9373,30 1,00 OK
466,19 468,36 489571 1,00 OK
468,29 468,33 560,89 0,99 OK
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Phase L1
RREREBEGrid | PCS HAEE PCS H H Effective $12& Power FIE
Voltage output voltage Power faktor Result
462,05 483,88 49758,96 1,00 OK
466,36 485,36 48568,04 0,97 OK
468,52 484,97 45675,75 0,91 OK
470,68 484,34 4233452 0,84 OK
472,83 486,61 4233467 0,84 OK
Phase L2
RMEBEEE Grid | PCS H HEE PCS i 51 Effective 515 Power HI%E
Voltage output voltage Power faktor Result
462,05 484,08 49753,55 1,00 OK
466,36 48546 4841397 0,96 OK
468,52 485,01 45552,63 0,91 OK
470,68 484,70 42337,73 0,84 OK
472,83 486,70 42341,70 0,84 OK
Phase L3
THREBREEGrid | PCS HAERE PCS i Effective $138 Power $I|E
Voltage output voltage Power faktor Result
462,05 483,90 49811,55 1,00 OK
466,36 485,54 48645,29 0,97 OK
468,52 484,89 4574442 0,91 OK
470,68 484,60 42549,05 085 OK
472,83 487,03 4255250 0,85 OK
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RER 2. BENFIWE BRHLANIL 490V

Phase L1
TREREBEEGrid | PCS HAEE PCS H A Effective $13E Power $I|E
Voltage output voltage Power faktor Result

466,40 489,26 49880,65 1,00 OK
468,60 489,98 49915,02 1,00 OK
470,80 490,14 44712,21 1,00 OK
475,20 491,40 37024,36 1,00 OK
477,40 490,05 28986,64 1,00 OK
479,60 490,03 23882,81 1,00 OK
481,80 490,02 18861,71 1,00 OK
483,99 489,99 13822,90 1,00 OK
486,19 490,00 8924,06 1,00 OK
488,39 490,09 408557 1,00 OK
490,59 490,39 58,92 0,50 OK

Phase L2

RREEEE Grid | PCS HAEE PCS H 71 Effective H13 Power HIE

Voltage output voltage Power faktor Result

466,40 489,87 49742,09 1,00 OK
468,60 489,93 49756,56 1,00 OK
470,80 490,22 44701,92 1,00 OK
475,20 49127 36910,02 1,00 OK
477,40 490,06 29007,83 1,00 OK
479,60 490,20 23932,14 1,00 OK
481,80 490,24 18862,82 1,00 OK
483,99 490,10 13848,38 1,00 OK
486,19 490,07 8907,36 1,00 OK
488,39 490,25 412571 1,00 OK
490,59 490,57 57,41 0,64 OK
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Phase L3
RREREREGrid | PCS H AEE PCS i 71 Effective 7138 Power HE
Voltage output voltage Power faktor Result

466,40 489,67 49846,18 1,00 OK
468,60 489,99 49898,80 1,00 OK
470,80 490,02 4435337 1,00 OK
475,20 491,09 36640,41 1,00 OK
477,40 489,97 28744,78 1,00 OK
479,60 489,97 23683,94 1,00 OK
481,80 489,94 18612,71 1,00 OK
483,99 490,09 13680,90 1,00 OK
486,19 490,07 8777.43 1,00 OK
488,39 489,96 3930,48 1,00 OK
490,59 490,36 91,00 0,71 OK
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48 YIRS — 4 BEE ER / Soft-starting function test
FAKE / Validator: Héhre TARERB / Test date: 201748 A30H
A AEIE / Nominal AC-voltage: | 420V DCAAEE / DC-Voltage: 660
ERESEAEH / Rated active 50 kW

output:

% / Remarks:

50Hz&60Hz THFE R IXF L the result is the same at 50Hz or 60Hz

Device STP50-JP-40 Date / Temp./ Hum. | 30.Aug.2017 / 26.01°C / 47.5%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Standard JET2013_SwitchOp

Grid Type ThreePhase Testpoint SoftStartFunction5@Hz: ok

MPP-Power

4.8 Soft-starting Function Test (56Hz)
: 100% = 50000W

Grid Voltage:

242.5V

Samplerate: 10kHz

MPP-Voltage: 660.0V Grid Frequency: 50.0Hz Cycle: 1/1
URMS,Ll-N URMS,LZ-N URMS,L3-N
E 246
ik fév 244 I
BE © 242 ~
>
2 240
O
238
IRMS,L1 IRMS,Lz IRMS,L3 """" IRMS,Limit = 108.75A / 73.225A
E 150
— H
2 A ER1504BBEL
6 100 AC-current less than 150% Irated
®
g < =
9 < ——
= _'_'_'_,_,—:—'—'_'—
wn g S0 0—50kWET: #110%)
R 8 0—50kW in approx. 10sec
g i . .
= 0 i i i
RlyPhsGrid RlyPhsinv Gateblock
Closed
Open
0 2 4 6 8 10 12
Time [s]
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5.1 ANBARERRBR (BLUAREZEHER)/Sudden change of DC-input power
TAKE / Validator: Hahre FTANEMB / Test date: 2017488258
AFEAERE / Nominal AC-voltage: | 420V DCAHEE / DC-voltage: 650V

EHRAEMEAES / Rated active
output:

50 kW

% / Remarks:

50Hz&60Hz THFEER LR L the result is the same at 50Hz or 60Hz

AC 5 71% 50%—75%—50%Z 2%/ AC

output power change from 50% to 75% and 75% to 50%

Device STP50-JP-490 Date / Temp./ Hum.| 11.Sep.2017 / 23.03°C / 47.72%

Serial 3000150362 Validator Kleinheinz

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.06.R VfRecon-Test Jet50-VfRecon-242.49V-50Hz

Grid Type ThreePhase Result 5-1 Sudden change of DC-input power scen2: ok

Test description:

Fail duration: Os
nom Power : 50000W

reconnection time(min): 0.0s
reconnection time(max):

150

inverter current

100

50

Inverter ac current [A]

34705.9

32211.8

29717.7

AC-Power [W]

27223.6

24729.5

10 15 20

HighLow

R1lyPhsGrid
R1yPhsInv
GateBlock

-10 -5

5
Time [s]

10 15 20

FEMER150%LL T, 100%% B2 DR 05F LN ITES
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AC H 7% 50%—25%—50%ZAZ/ AC output power change from 50% to 25% and 25% to 50%

AC-Power [W]

Device STP50-1P-40 Date / Temp./ Hum.| 11.Sep.2017 / 23.06°C / 47.53%

Serial 3000150362 Validator Kleinheinz

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.06.R VfRecon-Test Jet50-VfRecon-242.49V-50Hz

Grid Type ThreePhase Result 5-1 Sudden change of DC-input power scen3: ok

Test description:

Fail duration: Os

reconnection time(min): 0.0s

nom Power : 50000W reconnection time(max): Infs
< 150
:j inverter current
b e A M [P max. AC-current I
; 50 — — 150% rated current
v |
L mww [T T
~  IARRR AT WA T
3 -59 ) il [
o
Z -lee
H
24800
22304.6
19809.2
17313.9
14818.5
12323.1
-10 -5 5 10 15 20
. !
z R1yPhsGrid
= RlyPhsInv
g? GateBlock
------- Limit
0 i
-10 -5 0 5 10 15 20
Time [s]

[EHRER150%LL T | 100%% 8 2 HEFFEIAN0.5F0 LA IS &
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6.3 B E T K F&ER(FRT) /Fault Ride Through Test (FRT) according JEAC9701-2016

T ARE / Validator: Hohre TALERER / Test date: 201748H218
NFRHAEE / Nominal AC—-voltage: | 420V/440V DCAAEE / DC-voltage: 580V MPP
EREHHENESN / Rated active 50 kW
output:
%% / Remarks: Test done according JEAC9701-2016
Wb B E K T 5 BR(FRT-50H2/420V)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz/420V)
B A A BREEEET B R IEELE 80%H FI 1R IR EFE ¥E
Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result
0° =HR%EH GREE20%) 0.1sLIA 64.5 ms oK
Three phase short—circuit (20%) EERHR
45° =% GREE20%) 01U 56.1 ms OK
Three phase short—circuit (20%) eI
90° =HR%EH GREE20%) 0.1sLIA 75.1 ms oK
Three phase short—circuit (20%) eI
0° =% GREE0%) 0.2sLAN 106.4 ms OK
Three phase short—circuit (0%)
45° =R GREE0%) 0.2sLIA 100.0 ms oK
Three phase short—circuit (0%)
90° =% GREE%) 0.2sLAN 101.9 ms OK
Three phase short—circuit (0%)
0° ZHREME (A RSRRAD 0.1sLAN 29.7 ms OK
Two Phase short—circuit A SEL TR
connection side
45° ZHREME (A RSRRAD 0.1sLAN 33.7ms OK
Two Phase short—circuit A P T i o
connection side
90° ZHRIEHE (A FERRED 0.1sBAA 27.6 ms OK
Two Phase short—circuit A X Trv i o
connection side
0° ZHRREAR (YHERRAED) 0.1sLAPY 27.3 ms OK
Two Phase short—circuit Wye EERR
connection side
45° ZHRAEHE (YRERRAD 0.1sLAN 37.0 ms OK
Two Phase short—circuit Wye e Trv i o
connection side
90° ZHRAEHE (YRERRAD 0.1sLAN 30.1 ms OK
Two Phase short—circuit Wye e Trv i o
connection side
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RERFERG 03 P OBRBELTET(ZMRER EFE 20%) @50Hz/420VAC

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.74°C / 35.1%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET502017VolDrop / 6-3-1-2-P100-K0/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

- /\X

-0.02 -0.01 %]

2 2.5 3 3.

Low / High
)
Ul

EELHE%HE No disconnection happend
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RERERG 03 ORMBETET (ZHEHR EE 0%) @50Hz/420VAC

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.81°C / 35.42%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET502017VolDrop / 6-3-1-4-P100-K0/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

%
EE
LROBAE | g o'’ 0.5 1 1.5 2 2.5 3 3.5 4
Zoomed t [S]
598 \ 598 \
w5 LX) XX
BE '—'U 0 \<>< 0 \
<
o)
-598 / -599 /\
-0.02 -0.01 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32
HAh
FEOMEAER -1 0\ ,U.S 1 1.5 2 2.5 3 3.5 4
Zoomed t [S]
140 95
i L
EIML—' e e
()
<
-146 -95 :
-0.02 0.01 0.04 0.07 0.1 0.2 0.275 0.35 0.425 0.5
t [s] t [s]
1
~)AH— <
Q0
LRI =
-~ 9.5 { R1lyPhsGrid R1lyPhsInv Gateblock|—
=
o
|
0
-1 (%} 0.5 1 1.5 2 2.5 3 3.5 4
t [s]
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SERIERP1:0.3 W OBRFEEET (2 Y #5#REA]) @50Hz/420VAC

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 26.07°C / 34.93%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET502017VolDrop / 6-3-2-2b-P100-K0©/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

EE
BaE 0} o NE -1 0\,,’ 0.5 1 1.5 2 2.5 3 3.5 4
Zoomed t [S]
598 \ 600
- - 0 e
o
-598 / -630
-0.02 -0.01 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32
HAh
TEOIEKRE
Zoomed 127
HAh 2
B — (%}
()
I
_‘ W
-126 -106t : :
-0.02 0.01 0.04 0.07 0.1 0.2 0.275 0.35 0.425 0.5
t [s] t [s]
1
FUA—
o
LRy T | :
-~ 9.5 I R1lyPhsGrid R1lyPhsInv Gateblock|—
=
(@)
=
0
-1 (%} 0.5 1 1.5 2 2.5 3 3.5 4
£ [

EELHE%HE No disconnection happend
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SERIERP:03 M OBRFEEET (ZHER A KEHRAD @50Hz/420VAC

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

Device STP50-JP-40 Date / Temp./ Hum.| ©8.Sep.2017 / 23.04°C / 46.29%

Serial 3000150362 Validator Kleinheinz

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.06.R Scenario / Fault JET502017VolDrop / 6-3-2-2a-P100-Ko/BDEW/90P
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3

Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais

Uye V]

Uye V]

S AN A LG

-0.02 -0.01 0 0.01 0.02 0.28 0.29 0.3 0.31 0.32

-110 WW -104

-0.02 0.01 0.04 0.07 0.1 0.2 0.275 0.35 0.425 0.5

t [s] t [s]

1
<
[e14]
o
T [ -
-~ 9.5 I R1yPhsGrid RlyPhsInv GateBlock |—
=
o
a

(%]

-1 0 0.5 1 1.5 2 2.5 3 3.5 4

t [s]
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iEEFEEE TR ER(FRT-50H2/378V) — Instantaneous voltage drop test — Voltage FRT according JEAC9701-
2016 (50Hz/378V)

GIHERAA mEBEEET B ERRENIERE 80%H 1 15 IR F A HIE

Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result

0° =R (REE20%) 0.1sEAN 40.0 ms oK
Three phase short—circuit (20%) EERR

45° =HR5EHR (FREE20%) 0.1sAN 29.3 ms oK
Three phase short—circuit (20%) eI

90° =R (REE20%) 0.1sAN 39.2 ms oK
Three phase short—circuit (20%) EERR

0° =R (FREE0%) 0.2sAN 85.0 ms oK
Three phase short—circuit (0%)

45° =HRIERR (KB E0%) 0.2sAN 94.4 ms oK
Three phase short—circuit (0%)

90° =R (FREE0%) 0.2sAN 85.9 ms oK
Three phase short—circuit (0%)

0° ZHREERE (A KEIRAED 0.1sAN 30.0 ms oK
Two Phase short—circuit A TEER R
connection side

45° ZHREERE (A KEIRAED 0.1sAN 34.6 ms oK
Two Phase short—circuit A PEL I
connection side

90° ZHEEAE (A SERRAD 0.1 22.9 ms 0K
Two Phase short—circuit A PEL I
connection side

0° TR (YHERRAD 0.1sLIA 29.9 ms oK
Two Phase short—circuit Wye PEL I
connection side

45° ZARIEAR (SRR 0.1sLIA 34.1 ms oK
Two Phase short—circuit Wye PEL I
connection side

90° ZARIEAR (SRR 0.1sLIA 31.6 ms oK
Two Phase short—circuit Wye PEL I
connection side
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B B & [ 1K T 5 BR(FRT-50H2/462V)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2016 (50Hz/462V)

BIHRR A BERELET BB FR R EELE 80%H S B IR B ¥E

Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result

0° =HR%EH GREE20%) 0.1sLIA 31.0 ms oK
Three phase short—circuit (20%) EELR

45° =% GREE20%) 0.1 40.7 ms OK
Three phase short—circuit (20%) eI

90° =HR%EH GREE20%) 0.1sLIA 33.7 ms oK
Three phase short—circuit (20%) EELR

0° =HR%EH GREE0%) 0.2sLIA 186.6 ms oK
Three phase short—circuit (0%)

45° =15 GREE%) 0.2sLAN 176.9 ms OK
Three phase short—circuit (0%)

90° =HR%EH GREE0%) 0.2sLIA 150 ms oK
Three phase short—circuit (0%)

0° AR (A RERRAD 0.1sLAPY 19.0 ms OK
Two Phase short—circuit A e drv i o
connection side

45° ZHRRERE (A FERRAD 0.1sLIA 27.3 ms oK
Two Phase short—circuit A SEL TR o
connection side

90° ZHRRERE (A RERAD 0.1sLIA 15.3 ms oK
Two Phase short—circuit A SEL TR o
connection side

0° AR (YHERRAED) 0.1sLAPY 26.0 ms OK
Two Phase short—circuit Wye e drv i o
connection side

45° ZHRAEHR (YHERRAED) 0.1sLIA 25.6 ms OK
Two Phase short—circuit Wye e drv i o
connection side

90° ZHRAEHR (YHERRAED) 0.1sLIA 23.5 ms OK
Two Phase short—circuit Wye EERiR

connection side
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6.4 FBR#ZE e ER (FRT-50Hz) - FRT acc. JEAC9701-2016 - Frequency fluctuation Test (50Hz)
AIRBES FIERAE R HI%E
Frequency fluctuation Criteria: Result of DUT Result
SUFHR+2Hz/sTH1.5HZE T eI ) BER AR OK
Ramp +2Hz/s till 51.5Hz No gateblock or disconnec— No gateblock or discon—
tion nection happened
ST IR-2Hz/sT415HZzET SEE TR ) EERAR T oK
Ramp —2Hz/s till 47.5Hz No gateblock or disconnec— No gateblock or discon—
tion nection happened
ATV TKIZ+0.8Hz PELIR 3 o) IBERE R oK

Jump +0.8Hz for 3 cycles

No gateblock or disconnec—
tion

No gateblock or discon—
nection happened
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HEREERG: BRBEHHE ATy IK(Z+0.8Hz @50Hz

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

Device STP50-JP-40 Date / Temp./ Hum.| 20.Aug.2017 / 23.71°C / 44.28%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-RideThru | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Stagel-GridF508RideThru: ok

Trip Time Test: Jet50 VfDisCon 420V-50Hz

Uipr 580 V Start Frequency 50 Hz Trip Time min © s
Poc 51000 W Trip Time max ©.06 s
End Frequency 50.8 Hz
50.8
— Tac
N
ju
>
[}
c
[
>
o
]
[
[T
50
<
» 60 -
E IAc,Ll
~ 4@ I beee
P AC,L2
g 20 I, L[
< AC,L3
j
S 0
1]
1 i X
= ; R1lyPhsGrid
S R1yPhsInv
~ 1
) : Gateblock
p trigger
R Y e Limit
(] | —
0 0.06
Time [s]
Cycle 1 2 4 5 6 7 8 9 10
R1yPhsGrid Inf
R1yPhsInv Inf
Gateblock Inf

>Inverter disconnected

SEERHESE No gateblock or disconnection happened
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SHERFERN: AR EEHER 5 TKIZ-2Hz/s T 47.5Hz £T @50Hz
Example of test item: Ramp —2Hz/s till 47.5Hz

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.71°C / 36.3%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridFFluc48-5TT-1-1s: ok

Trip Time Test: Jet50 VfDisCon 420V-506Hz

Uvpp

PDC

580 V
51000 W

Start Frequency 50 Hz

Trip Time min ©.9 s

Trip Time max 1.1 s

End Frequency 48.5 Hz
50 :
fAC
JE R
N
ju
>
[}
c
[
>
o
¢ 8.5
Y
47.5
<
o 60 \
E \ IAc,Ll
~ 40 I
+ \ AC,L2
c
8 2 \ IAc,L3
j
=}
Y 9
! RlyPhsGrid [
FUH—  E yPhsGri
— R1yPhsInv
PV RN
~ S Gateblock
pu trigger
) N S ) SN S Limit
-0.75 0.5 0.9 1.1 1.5
Time [s]
SEEL#EEE No gateblock or disconnection happened 7\
Cycle 1 2 4 5 6 7 8 9 10
R1lyPhsGrid 1002 I 1
| UFRIZTHZ5I |
R1yPhsInv 1002
Gateblock 996
1. Evnt-No. 501
AnVerteNQtiscgnnet®@ before data logging started:-Inf >Inverter didn’t; disconnedt during data logging: Inf
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HERIERG: AR ESHHAER 5> FKIT+2Hz/sT51.5H2E T @50Hz
Example of test item: Ramp +2Hz/s till 51.5Hz

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.65°C / 36.64%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridFFluc51TT-1-1s: ok

Trip Time Test: Jet50 VfDisCon 420V-506Hz

Unep 580 V Start Frequency 50 Hz Trip Time min ©.9 s
Poc 51000 W Trip Time max 1.1 s
End Frequency 51 Hz
51.5 [
fAC
K%
< 51
ju
>
[}
c
[
>
o
(]
[
Y
50
<
o 60 1
E \ IAc,Ll
~ 40 I o
+ \ AC,L2
c
8 2 \ IAC,LB [~
j
=}
Y 9
1 i —}—
N = R1lyPhsGrid
1 —
b7 3 R1yPhsInv
S ~
LA < Gateblock
pu trigger
o SN — - S— - En— Limit
-0.5 0 0.25 0.9 1.1 1.25
Time [s] N
EELHE#E No gateblock or disconnection happened
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyPhsGrid 998 OFRIZTH#5l
R1yPhsInv 998
Gateblock 992
1. Evnt-No. 501
AnVerteN@iscgnne®@ before data logging started:-Inf >Inverter didn’ti disconnedt during data logging: Inf
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iR EEIE TR ER(FRT-60Hz/440V) / Instantaneous voltage drop test — FRT according JEAC9701-2016
(60Hz/440V)

GIHERAA mEBEEET B ERRENIERE 80%H 1 15 IR F A HIE

Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result

0° =R (REE20%) 0.1sEAN 52.5 ms oK
Three phase short—circuit (20%) EERR

45° =HR5EHR (FREE20%) 0.1sAN 59.9 ms oK
Three phase short—circuit (20%) eI

90° =R (REE20%) 0.1sAN 82.9 ms oK
Three phase short—circuit (20%) EERR

0° =R (FREE0%) 0.2sAN 105.2 ms oK
Three phase short—circuit (0%)

45° =HRIERR (KB E0%) 0.2s AN 111.1 ms oK
Three phase short—circuit (0%)

90° =R (FREE0%) 0.2sAN 94 ms oK
Three phase short—circuit (0%)

0° ZHREERE (A KEIRAED 0.1sAN 19.0 ms oK
Two Phase short—circuit A TEER R
connection side

45° ZHREERE (A KEIRAED 0.1sAN 27.3 ms oK
Two Phase short—circuit A PEL I
connection side

90° ZHEEAE (A SERRAD 0.1 15.3 ms 0K
Two Phase short—circuit A PEL I
connection side

0° TR (YHERRAD 0.1sLIA 14.4 ms oK
Two Phase short—circuit Wye PEL I
connection side

45° ZARIEAR (SRR 0.1sLIA 28.0 ms oK
Two Phase short—circuit Wye PEL I
connection side

90° ZARIEAR (SRR 0.1sLIA 30.5 ms oK
Two Phase short—circuit Wye PEL I
connection side
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AERFEEF 03 P OmMBETET (ZHERK EEIT 20%) @60Hz/440V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 26.27°C / 32.85%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop / 6-3-1-2-P100-K0/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais

1
<
oo
o
- |
-~ 0.5 | R1yPhsGrid R1lyPhsInv Gateblock |—
=
(o]
A
(%]
-1 0 0.5 1 1.5 2 2.5 3 3.5 4
t [s]
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HERFEEF 03 OmBETIET (ZHEHK EEIL 0%) @60Hz/440V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 26.3°C / 32.8%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop / 6-3-1-4-P100-KO/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais

BE
TROMERE -1 0\~/ 0.5 1 1.5 2 2.5 3 3.5 4
Zoomed t [S]
626 e 627 ~
ENG s 0 . 9
N :t) <X XX X
-}
HAh
EROHAE ¢ ['s]
Zoomed 142 88
<
' 0 . 0
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SBERHESE No disconnection happend
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SERIERP:0.3 M OBRFEEET (ZHER Y #5#RHA]) @60Hz/440V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.52°C / 34.4%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop / 6-3-2-2b-P100-K0/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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EELHE#HE No disconnection happend

Page 75 von 90




SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

SERIERP:03 M OBRBEEET (ZHEMR AR @60Hz/440V

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

P

Device STP50-JP-40 Date / Temp./ Hum.| ©8.Sep.2017 / 22.78°C / 43.87%
Serial 3000150362 Validator Kleinheinz
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.06.R Scenario / Fault JET602017VolDrop / 6-3-2-2a-P100-Ko/BDEW/90
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
RawData: UacD, UacDZoom, lac, lacZoom, GridRelais
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SEELHESE No disconnection happend
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iEEFEEIE T HER(FRT-60Hz/396V) / Instantaneous voltage drop test — FRT according JEAC9701-2016
(60Hz/396V)

GIHERAA mEBEEET B ERRENIERE 80%H 1 15 IR F A HIE

Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result

0° =R (REE20%) 0.1sEAN 51.8 ms oK
Three phase short—circuit (20%) EERR

45° =HR5EHR (FREE20%) 0.1sAN 51.6 ms oK
Three phase short—circuit (20%) eI

90° =R (REE20%) 0.1sAN 55.1 ms oK
Three phase short—circuit (20%) EERR

0° =R (FREE0%) 0.2sAN 86.3 ms oK
Three phase short—circuit (0%)

45° =HRIERR (KB E0%) 0.2sAN 83.4 ms oK
Three phase short—circuit (0%)

90° =R (FREE0%) 0.2sAN 96.2 ms oK
Three phase short—circuit (0%)

0° ZHREERE (A KEIRAED 0.1sAN 409 ms oK
Two Phase short—circuit A TEER R
connection side

45° ZHREERE (A KEIRAED 0.1sAN 33.4 ms oK
Two Phase short—circuit A PEL I
connection side

90° ZHREEHE (A KEHRIAD 0.1sLIA 45.3 ms oK
Two Phase short—circuit A PEL I
connection side

0° TR (YHERRAD 0.1sLIA 171 ms oK
Two Phase short—circuit Wye PEL I
connection side

45° ZARIEAR (SRR 0.1sLIA 17.4 ms oK
Two Phase short—circuit Wye PEL I
connection side

90° ZARIEAR (SRR 0.1sLIA 17.4 ms oK
Two Phase short—circuit Wye PEL I
connection side
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AERFEEF 03 P OmBETET (ZHERK EEIT 20%) @60Hz/396V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.87°C / 33.5%

Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop90 / 6-3-1-2-P100-K0/BDEW/0P
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3

Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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SEELHESE No disconnection happend
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HERFEEF 03 OmBETET (ZHEHK EEIL 0%) @60Hz/396V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.63°C / 34.38%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop90 / 6-3-1-4-P100-KO/BDEW/0P
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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EELHE%E No disconnection happend
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SERIERP:0.3 M OBRFEEET (ZHER Y #5#RHA]) @60Hz/396V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.78°C / 34.6%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop90 / 6-3-2-2b-P100-K0/BDEW/P°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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SEEL#EEE No disconnection happend
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SERIERP:03 M OBRBEEET (ZHEMR A KE#RA) @60Hz/396V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.78°C / 34.17%

Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R Scenario / Fault JET602017VolDrop90 / 6-3-2-2a-P100-K0/BDEW/P°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3

Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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SEELHESE No disconnection happend
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i K T S ER(FRT-60Hz/484V)/Instantaneous voltage drop test — FRT according JEAC9701-2016

(60Hz/484V)

BIHAR A BERELET BB R EELE 80%H S B IR B ¥E

Closing phase angle Value of voltage drop Criteria restart time 80% recovery time Result

0° =HR%EH GREE20%) 0.1sLIA 38.8 ms oK
Three phase short—circuit (20%) EERR

45° =% GREE20%) 0.1 31.0 ms OK
Three phase short—circuit (20%) eI

90° =HR%EH GREE20%) 0.1sLIA 29.1 ms oK
Three phase short—circuit (20%) EERR

0° =15 GREE0%) 0.2sLAN 179.6 m OK
Three phase short—circuit (0%)

45° =R GREE0%) 0.2s AN 170.0 ms oK
Three phase short—circuit (0%)

90° =% GREE%) 0.2 181.3 ms OK
Three phase short—circuit (0%)

0° ZHRRERE (A FERAD 0.1sLIA 47.8 ms oK
Two Phase short—circuit A PEL TR
connection side

45° TR (ARERAD 0.1sLIA 33.9 ms oK
Two Phase short—circuit A X Trv i o
connection side

90° ZHRIEHE (A RERRED 0.1sBlA 17.0 ms OK
Two Phase short—circuit A P Trv i o
connection side

0° AR (YHERRAED) 0.1sLAPY 105 ms OK
Two Phase short—circuit Wye e drv i o
connection side

45° AR (YEERRAD 0.1sLAPY 17.3 ms OK
Two Phase short—circuit Wye SEERHRGE
connection side

90° AR (YEERRAD 0.1sLAPY 25.8 ms 0K
Two Phase short—circuit Wye e Trv i o

connection side
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AERFEREF 03 P OmMBETET (ZRERK EEIT 20%) @60Hz/484V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 26.04°C / 33.3%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault | JET602017VolDropll@ / 6-3-1-2-P100-KO/BDEW/P°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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EELHE%HE No disconnection happend
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HERFEEF 03 ROmBETIET (ZHEHK EEIT 0%) @60Hz/484V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.92°C / 33.5%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault | JET602017VolDropll@ / 6-3-1-4-P100-KO/BDEW/P°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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EELMESE No disconnection happend
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SERIERP:0.3 M OBRFEEET (ZHEMR Y #5#RHA]) @60Hz/484V

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

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.89°C / 33.25%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R Scenario / Fault JET602017VolDropl10 / 6-3-2-2b-P100-K0/BDEW/0°
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
Raw Data: UacD, UacDZoom, lac, lacZoom, GridRelais
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EEL#EEE No disconnection happend
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SERIERM:03 M OBRBEEET (ZHEMR A KEHRAD @60Hz/484V

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

90°

Device STP50-JP-40 Date / Temp./ Hum.| ©8.Sep.2017 / 22.92°C / 43.6%
Serial 3000150362 Validator Kleinheinz
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.06.R Scenario / Fault JET602017VolDrop110 / 6-3-2-2a-P100-KO/BDEW|
Grid Type ThreePhase Type of diagram RawData / Page 1 of 3
RawData: UacD, UacDZoom, lac, lacZoom, GridRelais
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EELHE#HE No disconnection happend
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FRT acc. JEAC9701-2016 — Frequency fluctuation Test (60Hz)

ARBES HIEELE R ¥IE
Frequency fluctuation Criteria: Result of DUT Result
SUTHR+2Hz/sT61.8HZE T eI ) IRk oK
Ramp +2Hz/s till 61.8Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
ST IR-2Hz/sT57.0HzET SEE TR T ) EER AT oK
Ramp -2Hz/s till 57.0Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
ATV TKIZH .0Hz PELIR 3 o) IBERHE R OK

Jump +1.0Hz for 3 cycles

No gateblock or disconnec—
tion

No gateblock or discon—
nection happened

Page 87 von 90




SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1
ARIERG: BRBEBHAR RTYTRKIZ+HHz @60Hz

Example of test item: Jump +1Hz for 3 cycles

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.68°C / 35.68%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-RideThru | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result Stagel-GridF61RideThru: ok

Trip Time Test: Jet6@ VfDisCon 440V-60Hz

Uner >80 V Start Frequency 60 Hz Trip Time min @ s
Poc 51000 W Trip Time max ©.05 s
End Frequency 61 Hz
61
R
N
ju
>
[}
c
(]
3
o
[J]
<
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60
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—~ 60
g 1
& 40 AC, L1
+ Tac,12
S 20
8 IAC,L3
<
S 0
o
1 .
= ‘ R1lyPhsGrid
k) H— 3 R1lyPhsInv
= !
LAJL o Gateblock
= trigger
I N e Limit
2] —
0 0.85
Time [s]

SEERHESE No gateblock or disconnection happened
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RERFE RG] BIEMTHEER S5 TIRIZ-2Hz/sT5THzE T @60Hz

Example of test item: Ramp —2Hz/s till 57Hz

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.79°C / 35.4%
Serial 3000150362 Validator Hohre

Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV

SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridFFluc58-2TT-1-1s: ok

Trip Time Test: Jet60 VfDisCon 440V-60Hz

Uyep 580 V Start Frequency 60 Hz Trip Time min 0.9 s
Poc 51000 W Trip Time max 1.1 s
End Frequency 58.2 Hz
60
‘FAC
‘N
I
>
[}
c
(<]
>
o
2 58.2
Y
57
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v
€ 0 L1
I L2
c
g_) 20 IAc,Ls [~
j
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Y0
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~
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pu trigger
3 SO S S S I Limit
-0.9 0.61 0.9 1.1 1.61
Time [s]

SEERHESE No gateblock or disconnection happened
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HERIE RG] RIRBESHHR 5> THKIC+2Hz/sT61.8HzFE T
Example of test item: Ramp +2Hz/s till 61.8Hz

3R

bUAH—
L
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@60Hz

Device STP50-JP-40 Date / Temp./ Hum.| 21.Aug.2017 / 25.77°C / 35.39%
Serial 3000150362 Validator Hohre
Sample Number 10846 TESYS-ID TESYS11 / 3P.2.DEV
SW-Version 01.02.02.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridFFluc61-2TT-1-1s: ok
Trip Time Test: Jet60 VfDisCon 440V-60Hz
Uyep 580 V Start Frequency 60 Hz Trip Time min 0.9 s
Poc 51000 W Trip Time max 1.1 s
End Frequency 61.2 Hz
61.8 H
fAC
< 61.2
ju ey
>
o
c
()
>
o
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<
Y
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<
~ 60 1
v
E \ IAC,Ll
~ 4@ I .o
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g 20 IAC,LB
<
=}
Y o
1 i —}—
= R1lyPhsGrid
,9. R1yPhsInv
~
S Gateblock
p trigger
o e e | I Limit
-0.59 0 0.29 0.9 1.1 1.29
Time [s]
EELHESKE No gateblock or disconnection hapened |
| OFRIZTZ%I
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	PCSが自励式の場合は、PCSの出力を指定出力の100%及び50%に設定し、交流出力電力を測定して力率を求める。
	Operate the power conditioner at nominal power and measure the power factor.
	PCSが自励式の場合は、PCSの出力を指定出力の100%及び50%に設定し、交流出力電力を測定して力率を求める。
	Operate the power conditioner at nominal power and measure the power factor.

