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TARMEIE / Test environment

TAMEL, 0TS LABEHACERS SUDCERE T RED L SBEMRETTANTVET,

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

400V/50Hz

ACER YATL/

AC - Source

BE#E:0~480V
IR #EEE : 40~70Hz

A\

DCER VRATL/
DC - Source

A 4

STP 25000TL-JP-
30

A

A

£1:81%4E / Used equipment:

1 TAMRE BEBRHERAT L) / Figure 2: Test setup - simulated grid

Name : SAP Nr. RIEBHHAR / Next calibration

Dewetron System 21013679 08.04.2015
Ultrastab CT 200i 21013655 08.04.2015
Ultrastab CT 200i 21013648 08.04.2015
Ultrastab CT 200i 21013657 08.04.2015
Ultrastab CT 200i 21013646 08.04.2015
Ultrastab CT 200i 21013649 08.04.2015
Ultrastab CT 200i 21013647 08.04.2015
Ultrastab CT 200i 21013645 08.04.2015
Ultrastab CT 200i 21013659 08.04.2015
Ultrastab CT 200i 21013685 08.04.2015
Ultrastab CT 200i 21013650 08.04.2015
Elgar 5550A - 20.02.2016
emTest 60 21050676 11.11.2015
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&S5 R /Verification of acceptance criteria

321 XRBEERUVTEBEEFER/AC over-voltage and under—voltage tests

321a EREENBHINBE . BERBFARS LV I Ov I8k, ok
Abnormal voltage shall be detected and switching device shall open and gate block function shall operate.
321b | BHLALISREMBOE 2%URA, ok
The protective level shall be within value £ 2%.
321c | BRHKBRITFHEED L 0.1FLN, ok
Detection timing shall be within + 0.1 sec of setting value.
3214d RFBEAERLTH, —ERBEELFILEVD, FEVMERALAEDT D, FEVET IR ORERAE RP3TS ok
Even if grid-line 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 FEiER#ERRMIETHER/Frequency-rise and —drop tests
322a EERRBASRESNSE. BRBERARS V7T — T 0y B, ok
When abnormal frequency is detected, the switching device shall open and gate block function shall operate.
322b | BRHELAJLIEREMBO+ 0.1 HzZUA, ok
Protective level shall be within £ 0.1 Hz.
322c¢ | HRHBREEREEDE 01FLUA, ok
Operating time shall be within + 0.1 sec of setting value.
3.224d RFBEIRENERLTL, —ERREIBATILGN . FEERNALADTD ., FEMERORBRIRPITS I 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 Bi¥hE#R{E H 5 ER/Anti-Islanding operation test
ZE8AX / Passive detection system
1. BRI IN IR EMBFARS IO — T 0y h0.55 LINEIE ., 2B B IESRR a1, ok
TRFDHDHN, TEHETTDEEN LN 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-slanding operation can be detected), but such zones should be made as narrow as possible.
2. BMBEREZEH LR TREBEENERLBETHL, —ERMXBILIILENIE, FEERSLHDTZD, F ok
BT OFBRE RP3TS R
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.
HEBI A / Active detection system
3. BOMEER AR SN, B BRARS SV — T 0v o505~ 18 LINENE, 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 TRHEENERLZEE THL, —ERFEBISILENIE, FRERPLHEADTZD, F ok

B ) O RERKE RP3TS R
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.

BEBE KU ZEIX / Passive and active detection systems combined
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HERR 2 L, 1 BLNICHPAGRBBR R O — F 7wy 7 BREDSEMES 2 Z &, 72720, BT
Bt LSk L7=38103, 0.5 BLLEl BLNTH D Z L,

When islanding operation is detected, both the cut-off switch as well as gate block function shall be activated
within 1 second. If the active detection method is activated first, both the cut-off switch as well as gate block

function shall be activated in 0.5 to 1 second.

6. BEMEGREZRHE LR TRMHEENERLEEE TH, —ERFEBELSILEVIE, FHERPLHADOTD, F ok
IR T OB RPITS 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.

7. S BIMEREHORBRICHS TETRF ., EBAR Lo THESNZITNIEESAEL, ok
During the tests under the passive detection only, be sure that the region islanding operation occurred be

covered by active detection system in its insensitive zone.

3.2.9.1 EE®O— TR AMLER/Fixed time blocking after grid blackout recovered

3201 | RHRBICLURIIL- S TRHEENERLIBE T, —ERBEEEIILEVIE, MBSO BEBIAE | o
BHENANSNBETH> TR,

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

3.2.9.2 EE®RO—TEHREFZAMLHE/ Fixed time blocking after grid blackout recovered

MEFRANZEHSE5E / Interruption on DC-input
ERANSBRASh =%, BEFLIIEIEREERTHIL, FThlE BAFIRERREOFRBERET S,
@ %E%Eéﬁf_iﬁA / AC~oltage failure
I EII B 7B 2 LT D O THEZRS

(@Euu]\ﬂi’ﬁﬁ‘ﬁéﬂ'fs ZDRITEEERESEHE/ACvoltage failure after DC interruption
FHIHERICERENENEZFERALTOSLDICHS-TRERANLBIRASN %, SIHERCEAEREERAL
TWBHDIZHHTIIRMEENEEL %R BEBLFIRKHEFAT L,
4) EEERESET. TORICERANEERIEZ5E / DC interruption after AC-voltage failure
HIHERICERENBEAZFERALTOSLDIZH-TIIERANIBRASK %, HIHERICERAEREEAL
TWHLDITHOTIIRMEENEEL K. BEFISIHIERREHRT L,

3.29.2 ok

3 BBz HFERER/Operation power factor test

43 HAHNEMN, 095 ULTHEZ &, ok
Output power factor shall be not less than 0.95.

44 HAHEFRREFRFER/Higher harmonics test in output current

4.4 HASRRERITHREHUT . BRI T, ok
Output current distortion factor shall be no more than 5% for overall current distortion factor, and no more
than 3% for each harmonic component.

45 JRBERER/ Leakage current test

JETHIEEZE T RHRERMIMALT . RIFTAIILEAEBOIHFEEMNSVUT TY A, HADMKWEL T D/ BEF—4

T—av T3t OHTERSNGH . BET—ALRYET, (L)
JET criteria is, "Leakage current shall be no more than 5mA, or output terminal voltage of the filter shall
be no more than 5V" but it is for equal or less than 10kW inverters. Hence the test data is just reference. Reference data

4.5

(no criteria)

EE RN EEE ER /Suppression function test against voltage—rise

46 a ND)—=AVT 42 aFT—OHAREENEEMED 0. 55LIRIHFEIhE & ok
Grid-line voltage at the PCS output shall be maintained within defined voltages 0. 5%.

4.8 JIhRA—PMEREEER/Soft-starting Function Test

48 a VYIRS —MEREICLY | EBRICRMTBEREL, ok

Rush over-current at startup shall be prevented by a specified soft start function.
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48b ACHAEROEEH . ERERI150% LEHZ T, 100%%#8 2 HEFRIH0.55D LIK, ok
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 ANWBEHERLEHBR (BXUVARAZLHER) /Sudden change of DC—input power
5.1 SEICERT B &, ok
ACHANERDEEATEHREFRI150%LL T, 100%% 8 2 25 230. 5BLINTHDH Z Ly
The inverters must smoothly follow up the sudden changes in DC input power.
Variation in AC output current shall be not more than 150% of the rated current and that duration exceeding
100% shall no more than 0.5 sec.
6.3 WRFETIE TakB  (FRTa%2)/Instantaneous Voltage—drop Test (FRT)
1 R T (R TEJE20%HF) / Instantaneous voltage drop (residual voltage: 20% of the rated voltage) ok
A . FREAE20%DBRFERMR T IC L, WAER AT 5 2 &,
EIERTRHAE LR O29 A ZAVUNO S — T a v 7 QYA 7 VDNICERT 27— 7 ry /)
FFFET 2
s L, =T ey b 0ER%IL, BERTHRICEBWTHES — T ey s 2 {TbRnho LT
s
. BEERZC. ILINIC, BEREEER TRAERMNIRIT 52 HNE I O8N, LD 21T5 2 &,
N, SRIRBIENMER Lo RO E RS EMREFO 150%LL T, 2>2100%% 48 2. 2 W 230. S LINTH V. W F
IR ARG T 5 2 &, 722 L. RMEENER LBy A 2 VNS — Ty 7 Q%A 7 VEINIZE
T 57— 7wy 2 EEFET D,
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.
2 W5 (F%FEJE0%HE) / Instantaneous power failure (residual voltage: 0% of the rated voltage) ok
A . FREBESDBRIFE AR Tk LWAEL AT 20 E72id, VY= o ry 2 &8T5 &,
0. EEEREL Oi/ulﬁ . E"‘iji“NEET%EEHu B DHNENH I OSO%LL LTI %47 D 2 &,
N RRBEOEIRREC, E N TEREILD150%LL T, 2>2100%% 8 2 5 FEf230.5 LN TH Y, 7 —
b7y 7 BRI ?M’Fbm\: Lo
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.
3 NABZAL & 9 FBIEE T/ Voltage Drop accompanied with Phase Changes ok
. E%H?r EIEAR TS L, WAEER Ak 5 2 &,
BIEME T OFRAE LB A 2 VRO — 7 vy 7 QYA 7 VERNICERT 57— 7 a v 7))
BT %,
c L. =T ry 2 inbOfREIE. BEK TN THES — N ry 7 2ThRnb 0 LT
s
oL BRI LIS, BRI EEAR NIRRT I T 2 A RE I D80RA Lo /) %2479 Z
N RARBENEIR LIZREORTBEIE I ER B O 150%LL . 2>2100%% #8 x5 REfH 230. 51/&??“(8‘0 '/) . AEF
IR ARG 5 2 &, 722 L, RMEENER LBy A 2 VNS — Ty o
QYA I NVURNIIRT 27— b7 my Z)THET D
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 g.ls after voltage recovery, output must reach 80% or more of the active power output prior to the
instantaneous voltage drop.
Overcurrent on the grid voltage recovery must not exceed 150% of rated current; overcurrent duration time of
above 100% must be 0.5s or less; and the gate block function must not operate. However, gate blocking for 2
cycles or less (gate blocking that recovers within 2 cycles) on the moment of the grid voltage recovery is
allowed.
6.4 JEIE KBS (FRT #BR/Frequency Fluctuation Test (FRT Test)
1 JEBEEE PN —a T g FRAEER AT D 2 &, ok

The inverters remain in connected operation during frequency fluctuation.
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3.2.1 RWRBEERUVUFBEEEER/AC over-voltage and under-voltage tests

FALE / Validator: Dennis Striicker FAMEREH / Test date: 20154038 19H
N AEE / Nominal AC-voltage: | 420V DCAAERE / DC-voltage: 750V

. e = .

EEEMENEHN / Rated active 95 KW

output:

%% / Remarks:

XHRBEBEERVF BEEEFER(50H2) /AC over— and undervoltage test@50Hz

fi#5 L)L / Detection level
fRFILRIVIEREED £ 2%LLA,

The protective level shall be within value + 2%.

AR EAH s L RIVEER R
Detection level Detection level result Result
105%: 440V (OVR) 439.31V Ok
115%: 480V (OVR) 479.4V Ok
120%: 500V (OVR) 499.3V Ok
90%: 380V (UVR) 3792.16 V Ok
85%: 360V (UVR) 359.07V Ok
80%: 340V (UVR) 339.17V Ok

i 5IIFRR/ Detection time

5| R R IE R EED £ 017 LI,

Detection timing shall be within + 0.1 sec of setting value.
AR EAH 5| RIS R R
Detection time Detection time result Result
500ms (OVR) 506 ms OK
1000ms (OVR) 997 ms OK
2000ms (OVR) 1996 ms OK
500ms (UVR) 506 ms oK
1000ms (UVR) 996 ms oK
2000ms (UVR) 2006 ms oK
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RiRBETE@50Hz (885 L ~LERTE

440V)

Example of test item: OVR @50Hz (detection level 440V)

%

YA —

L~

#

H

L~y

Device STP 25000TL-IP-30
Serial 1900704531
Sample Number és;,éz 777777777
SW-Version 01.00.10.R
Grid Type 'Fh;'ée;ﬂa;g 77777

Date 09.Mar. 2015
Validator Hohre
TESYS-ID TESYS11 / 3P.2.1b

VfDisCon-TripLimit

Result Gridv44eMaxOffL1L2L3-11: ok

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO992-1-4.0 (2013) 50 Hz

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

— Trip limit (L1-L2, L2-L3, L3-L1) : 440.00V, — Tolerance: 18.40V
L e i
I | |
O R S R S !
I | |
I | |
438 - -7
I | |
I | |
437 - -~ m — o m m — — m e — e — - - — I
I | |
I
436:7 limit
| [ ] tolerance
I
435 ‘L UAc,L1z
I
434:7 AC,L23
: AC, L31
433 - -l m -
I | |
I | |
| |
|

i
432~ W@MM ——————————————

431 e e
“\ﬂ | |
430 - =
1.9 @ 1.9 5.7
T | |
Z‘ 30:,,,,\,,,,\ ,,,,,,,
0
AC,L1
=R - o N i e i
g : AC, L2
T | e ————__—_—_————--c
S : AC,L3
Y S f
1.9 @ 1.9 5.7
I I I
1\ | |
= 0 1 1
0 1 —
s | RlyaB | Y V1
® | RLyBC | U lL—2
o
E RLyCA |y —3
Y S St S L
-1.9 @ 1.9 5.7
Cycle 1 2 3 4 5 6 7 8 9 10
Trip VOltageLl_Lz [v] 439.31 I I I I I | | |
A S
Trip Voltage , . [V] 439.04 | | | | | | | 1
e O e v v____v___ v ________t___ ]
| | | | | | | | |
Trip Voltage , , [V] 439.18 ; ; ; ; ; ; ; ;
B e it F——— k- ——— b ——— -k - - ——bF-——— k- ——— b ————
1. Evnt-No. 9102.00, | | | | | | | |
.-
2. Evnt-No. 65535 .00 ! ! ! ! ! ! ! !
L L L L L L L L L
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HERIERD - XRIBEE@50Hz (25|BRERE : 500ms)
COBEERTKFIEEEICHAY FITOTREBEES 3 N FEIZRYVET
Example of test item: OVR @50Hz (detection time setting is 500ms)

Device STP 25000TL-JP-30 Date 09.Mar.2015

Serial 1900704531 validator Wbee
Sample Number 63&52 7777777777 TESYS-ID {éé;éiiAyiébjéiib 77777777777777777777777
SW-Version 01.60.10.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420v-58Hz |
Grid Type ThreePhase Result Gridva4eTTL1l3-11: ok |

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L3 in 6.00s from 251.15V to 252.88V and then jump to 255.19V!

—> Dwell time: 4@0ms, —> Trip time: 600ms
‘ AC, L1-N AC,L2-N AC,L3-N
>
HAh —
(V)
BE 8o
+
—
o
>
<
HAH N
i o
<
=]
(&)
‘ R1lyAB R1yBC R1lyCA trigger — Limit‘
1p------4-------- - i i : r------- [ - - -
= | | | |
(] | | |
T | | .
" = | | |
Ro7 = | w ! )
A * b I | I l ‘
0 ! ! ! ! [ B
-0.1 7} 0.1 0.2 0.3 0.4 0.5 0.6
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 506 | | | | | | | | |
,,,,, O
| | | | | | | | |
R1yBC 506 | | | | | | I I I
77777 e e
RyCA 506 | 1 1 1 1 1 1 1 1
,,,,, O e
1. Evnt-No. 103 : : : : : : : : :
77777 N | S e [
2. Evnt-No. 9102 | | l l | 1 1 1 1
| | | | | | | |

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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HERERD : TRALEBEE@50Hz (25 L ~ILERTE @ 360V)
Example of test item: UVR @50Hz (detection level 360V)

MY T—

Device STP 25000TL-JP-30 Date 09.Mar. 2015

Serial i96é7b;5§i 777777 Validator I]ﬁih;e_’ 777777777777777777777777777777 |
Sample Number 58152 7777777777 TESYS-ID %E;\?S?li 7/737Pj27.ib7 777777777777777777777 |
SW-Version 01.00.10.R VfDisCon-TripLimit| 200.19.a-Jet50-VfDisCon-420V-50Hz |
Grid Type ThreePhase Result GridveeMinoffLil213-22: ok i

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO992-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 213.62V in -0.29V steps until inve
— Trip limit (L1-L2, L2-L3, L3-L1) : 360.00V, — Tolerance: 18.40V

rter disconnect from grid!

370 |-
|
0
368 |-
0
|
366 |-
0
Rifh I |:|toler‘ance
EE |
BE  3eap) — U
0
| AC,L23
0
362T AC, L31
0 | | |
0 | | |
360 [t ———
0 | | |
0 | | |
I
0 | | |
T l
L | | |
-1.9 @ 1.9 5.7
I I I |
L) 0 | | |
Z 30 L - -
0
AC, L1
7 § 0} b
E t : AC, L2
o le‘r IAc,L37777ﬂ
| S — oo
-1.9 @ 1.9 5.7
I I I I
1\ | | |
= 0 1 1 1
N R1yAB
N
T @ R1yBC
AN o 1
T ‘ R1yCA
0 T T T
of - ettt
-1.9 @ 1.9 5.7
Cycle 1 2 3 4 5 6 7 8 9 10
Trip VOltageLl_Lz [v] 359.40 1 I I I I I | | |
A S
Trip Voltage , . [V] 359.22, | | | | | | | |
e O e v v____v___ v ________t___ ]
| | | | | | | | |
Trip Voltage , , [V] 359.07' ; ; ; ; ; ; ; ;
B e it F——— k- ——— b ——— -k - - ——bF-——— k- ——— b ————
1. Evnt-No. 203.00 | | | | | | | | |
T -
2. Evnt-No. 9102.00) ! ! ! ! ! ! ! !
L L L L L L L L L
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ﬁ%ﬁ‘f‘i%ﬂ RinAEEE@50Hz (F2FIBFFRERE - 500ms)
BERRIIHEEICAYEFITOTHREEETYS 3 EMFHEICHZYET
Example of test item: UVR 360V@50Hz (detection time setting is 500ms)

Device STP 25000TL-JP-30 Date 09.Mar. 2015

Serial i970(;77021573:[ 777777 Validator ggh(‘e 777777777777777777777777777777
Sample Number 68;152 7777777777 TESYS-ID 'FE;;(S?L; 7/737PT27. ib 7777777777777777777777
SW-Version 01.00.16.R VfDisCon-TripTime | 200.19.a-Jet5e-VfDisCon-420V-5eHz
Grid Type %hir‘éeiPI;ais; 777777 Result (;riia\/i?,geiT%LiliziLg—izi :7 E)l; 77777777777777777

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO©92-1-4.0 (2013) 50 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 213.62V to 209.00V and then jump to 206.69V!
— Dwell time: 90@ms, — Trip time: 1100ms

UAC,Ll-N UAC,LZ—N UAC_,L3»N

‘W‘WW‘WTWTTUTfﬁfTT?’F 1 U|u MMW\HM\\ TJ‘HHWW

E ] I AR
2 L H ﬂll It MH I
@ % 1 ‘ | V‘JT‘ G ‘ HHHH‘“ “J‘
S 2 IR
i w LA i
2 i w‘whwh‘wh,,,, ,,,,,,,,M,J\Jiuli» J,»‘,M‘,M,ULM,,,
A 0.2 0.4 0.6 0.8 1 1.2
|TE%E%$@E|
IAC,Ll IAC,LZ IAC,L3
= ) ””””" ff ”’J i ‘uu\u HC::::]
g p | H | Ml |
x AN OO
5 : “l ‘J\ })WMW)M”"“IWL‘ ‘ ‘\I‘
| | |
3 W ‘h“ il hw PR ,,,,,f:::::::::;
0.2 0.4 0. 0.8 1 1.2
‘ R1yAB R1yBC R1yCA trigger — Limit ‘
l ,A 1 \ \ T T r--- - - - - -~ ‘
S = | | | | |
SO : i
L =
[Y) : | | | | :\ |
o | | | | | |
I | | | | | |
e - 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.2
A Time [s]
| rreEntas | | 3| |
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 9% | | | | | | I I I
77777 e |
R1yBC 996 | | | | | | | | |
77777 T
R1yCA 996 | l l l 1 1 | | |
77777 | e N
1. Evnt-No. 203 | l l l 1 1 | | |
77777 | ey |
2. Evnt-No. 9102 | l | | | | l | 1
1 1 1 1 1 1 1 1 1

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

fi#FIL -~ )L/ Detection level
FRFIL A IVIZEXEIED £ 2% A,
The protective level shall be within value + 2%.

fRFILNIL RFIL N ILEER LTS
Detection level Detection level result Result
105%: 460V (OVR) 459.33V ok
115%: 500V (OVR) 499.25V ok
120%: 520V (OVR) 519.12V ok
90%: 400V (UVR) 399.14V ok
85%: 380V (UVR) 3792.11V ok
80%: 360V (UVR) 359.06 V ok

i385 PR/ Detection time
it B R IL R EED = 0. 170 LN,

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

75| B PR 5| R EER R
Detection time Detection time result Result
2000ms (OVR) 2005 ms ok
1000ms (OVR) 1005 ms ok
500ms (OVR) 504 ms ok
2000ms (UVR) 2012 ms ok
1000ms (UVR) 1012 ms ok
500ms (UVR) 512 ms ok
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AR EE@60Hz (825 L ~LERTE

460V)

Example of test item: OVR @60Hz (detection level 460V)

ES 5
BE

rUTT—
L~

L~

Device STP 25000TL-IP-30

Serial 190704531
Sample Number ééhéz 7777777777
SW-Version 01.00.10.R
Grid Type 'Fh;'ée;ﬂa;g 777777

Date

Validator

TESYS-ID

VfDisCon-TripLimit

Result

09.Mar. 2015

Gridv46eMaxOffL1L2L3-14: ok

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 259.81V in 0.29V steps until inverter disconnect from grid!

— Trip limit (L1-L2, L2-13, L3-L1) :

460.00V,

— Tolerance:

+8.80V

460 fF—Ff—F—— F
T
4594,,,i,,,\ ,,,,,,, L
| | |
| | |
458 - --7---p------ r
| | |
P L A !
| |
limit
456
[ 1] tolerance
455 7UAC,L12
454
453
452
451
450
-2.
E 30
£ 20
[J]
[
< 10
o
0
-2.53
1
=
o
-
<
oo
o
I
0
-2.53
Cycle 1 2 3 4 5 6 7 8 9 10
Trip VOltageLl_Lz [V] 459.33 I I I I I | | |
B A A S
Trip Voltage , . [V] 458.97 | | | | | | | |
e O e v v____v___ v ________t___ ]
| | | | | | | | |
Trip Voltage , , [V] 459.10 ; ; ; ; ; ; ; ;
-——— k- - —— = - ———F - —— =k - —— -k - —— b - —— = ——— - —— — —
1. Evnt-No. 103.00 | | | | | | | | |
e eitpitihbit
2. Evnt-No. 9102.00! ! ! ! ! ! ! ! !
L L L L L L L L L
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ﬁ%ﬁ’f‘*%ﬁﬂ RimBEE@0Hz (fZFIFFRERE : 1000ms)
BERRIIHEBEICAY EFITOTHREBEETYV 3 EMFEICHZYET

Example of test item: OVR @60Hz (detection time setting is 1000ms)
Device STP 25000TL-JP-30 Date 09.Mar. 2015
Serial i9feé7fez1573i 777777 Validator géihri‘e 777777777777777777777777777777 B
Sample Number é874£792 7777777777 TESYS-ID 'FE%;(S?[; 7/737P727 il:; 777777777777777777777 B
SW-Version 01.00.16.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz N
Grid Type '}hir'(;eiPaaisé 777777 Result ér‘ila\/iséeiT'}LiliziLg-izii E)I; 77777777777777777 B

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO©92-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 285.79V to 287.52V and then jump to 289.83V!

— Dwell time: 9@@ms, — Trip time: 1100ms
UAC_,Ll»N UAC,LZ—N UAC,LB-N
E .‘“ (I O TRy LHII I IIIHI]II III] N T T T T “T
T Ll [u \\[ I|1| il \ Il m[‘ I b IMI i
© w' ‘ ‘\ w il \ ‘ i ' | il '
SN w| AN v lIH U
g H\‘ i‘L” “JJLL”‘M‘L‘ WJ L‘ HJL ‘ \““L‘ ‘H\‘ l‘LL‘ W ‘iL‘\ ” “ il L“,‘,,,,
0.2
IAC,Ll IAC,LZ IAC,L3
< fimary nlu AT \‘ w‘ w*‘ A, ||.| T
: ditit |l| AT l,
H < ‘ \\ e ‘ ‘\\ il I ‘\ ‘\ A
, ¢ \\ u“ " \ ‘\‘ I
=4 H it l \
O e LL‘W ‘ | W '|' I L‘M ‘U gl LM\‘ Hw .
0.8 1
‘ R1yAB R1yBC R1yCA trigger — Limit ‘
1 ‘ ; ‘ ; | e
| 2 | ‘ | | |
\ AN
3 3 | | |
_:: AN E'o | g | | | |
T al 1 1 1 1
! | | | 1
] 0.2 0.4 0.6 0.8 1
Time [s] 1\
A
| R A | | il |
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 1005 | | | | | | | | |
77777 e e | )
R1yBC 1005 | l l l l l l l l
77777 T [ S|
RLyCA 1005 | l | | | | | 1 1
77777 |
1. Evnt-No. 103 | l l l | | | 1 1
77777 e e | )
2. Evnt-No. 9102 | l l l l l l 1 1
! ! ! ! ! ! ! ! !

>Inverter disconnected

before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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HERFERS]  XMALEEX@60Hz (F2F) L ~LERTE : 400V)
Example of test item: UVR @60Hz (detection level 400V)

Device STP 25000TL-JP-30 Date 09.Mar. 2015

Serial i96é7b;5§i 777777 Validator I}dih ;e 777777777777777777777777777777 |
Sample Number é874€;2 7777777777 TESYS-ID %E;\?S?li 7/737Pj27. it; 777777777777777777777 |
SW-Version 01.00.10.R VfDisCon-TripLimit 200.19.b-Jet60-VfDisCon-44eV-6eHz |
Grid Type ThreePhase Result GridvaeeMinoffL1l213-14: ok i

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 from 236.71V in -0.29V steps until inverter disconnect from grid!

— Trip limit (L1-L2, L2-L3, L3-L1) : 400.00V, — Tolerance: 18.80V
I I I I I I I I I
I I I I I I I I I
| | | | | | | | | |
410 - - P - T - - - - — T -~ - T [ T [ T [ Too o [ T
l l l l l l l
I I I I I I I
T P — B
| | | | | | | |
| | | | | | | |
| I | | | | | |
406 - 0 [ a [ TR [ TR
| | | I | I |
| | | | | | |
tolerance
s | N
EE 404 Urc, 112 : :
| | |
I AC,L23 | |
| |
402T AC, L31 :
| I I I |
| | | | |
488 it
| | | |
| | | |
| | | |
398 -~ L - N a
| | I |
| | | |
| | | |
| | | |
-2.53 @ 2.53 7.6
I | ] T T T T T T T ! T T T
— | | | | I I I I I I I I I I
< o - fr--——- - R - R - R - - - + - - —
I I I I I I I I I I I
AC, L1
2ol Ml SRR RO SR SO ISR SR S SR S LS
Hh v I AC, L2 I I I I I I I I I I
. c e o o o o o o e r o ]
w3 e Lac,us I I o A T
Y SR IRt R S PSR SRR RS U GRS (S
-2.53 @ 2.53 7.6 12.67 17.73 22.8 27.87 32.93 38 43.07 48.13 53.2 58.27
I I I I I I I I I I I I I I
1 1 1 1 1 1 1 1 1 1 1 1 1 N
= I | | | JL ) I I I I I I I I I
3 3 R1yAB l l l l l l l l l
3 B | R1yBC =z l l l l l l l l
E RLyCA Yr—3 | l l l l l l l l
8 e OO VA O OO (OO SURRS U DU SO SO

-2.53 0 2.53 7.6 12.67 17.73 22.8 27.87  32.93 38 43.07 48.13 53.2 58.27

Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10

Trip VoltageLl_L2 [v] 399_42: : : : : : : : :
e R e e e

Trip Voltage , . [V] 399.22, | | | | | | | |
e O e v v____v___ v ________t___ ]

| | | | | | | | |

Trip Voltage , , [V] 399.14 ; ; ; ; ; ; ; ;
-——— k- - —— = - ———F - —— =k - —— -k - —— b - —— = ——— - —— — —

1. Evnt-No. 203.00 | | | | | | | | |
i

2. Evnt-No. 9102.00! ! ! ! ! ! ! !
L L L L L L L L L
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HEREERM  KAAFEEE@60Hz (FEFIFFPRERE : 2000ms)
CHEERTRIIHEREICHAYEFTOTHREERIZV 3 EMITHEICEYET
Example of test item: UVR @60Hz (detection time setting is 2000ms)

Device STP 25000TL-JP-30 Date 10.Mar.2015

Serial :[970677021573i 777777 Validator gt;h |:e 777777777777777777777777777777 |
Sample Number 687452 7777777777 TESYS-ID %E;\?Sii 7/737Pj27. il; 777777777777777777777 |
SK-Version 01.00.16.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz |
Grid Type ThreePhase Result Gridv4eeTTL1l213-14: ok |

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 60 Hz

Ramp grid voltage at the phase(s) L1 L2 L3 in 6.00s from 236.71V to 232.09V and then jump to 229.79V!

i\liin'n i ui1 ﬂu il M i !"\"!u\ | hi ! hhi\iiM’l i |i it 'z | o \n\M ;\u |
il rumm"mwwmu“|1 1 wm\;\wnmy

| reEEss

AC L1 AC L2 AC L3
mwwmmw

N |i'rU1i' | U"”WHU' i

51.55

36. 25 [T

IR 'W'”MU W'"W"HN""W
un ][ |

iii il um iR
il | m il 'M | 'nﬂ (i mlw !

IIl LR WA II (AN 1ll‘ll A
0

M\

“ N W
\M IM | HI

W IH
i |II il |III (VIO

I I

I
il I#

) TAm

I \M IM W |

TN 'lII |I| l|||

(2]

i H\ bl |1| W I W\

IUninin lII il

Current [A]

|

-36.45

51.58 I

‘ R1lyAB R1yBC R1yCA trigger

HighLow

1 T T T T T T T T T 1 T ”""

| | | | | | | | | |
| | | | | | | ‘ | ‘
| | | | | | | |
| | | 2012ms | | | | |

o | | | | | | | | |
I I I I I ‘

|

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
A Time [s] ,T\
| FrmEmz | | 25 |
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 2012
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _
R1yBC 2012
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
R1yCA 2012 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _
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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3.2.2 JE R 3 £ 5 R UME T EXER/Frequency-rise and —drop tests

FARE / Validator: Hshre TALERER / Test date: 20154E3 8198
N AEE / Nominal AC-voltage: | 420 DCAHNEE / DC-voltage: 750V

= & = :

EEESENEHN / Rated active 25 kW

output:

{%#% / Remarks:

EE L B R UK TiER(50H2) / Frequency-rise and —drop tests @50Hz

fi# 5 L N\ )L/ Detection Level
BHLUALEREMBED £ 0.1 HzZLA,

Protective level shall be within £ 0.1 Hz.

fiEF L)L fi# 5 L N JLEER R
Detection level Detection level result Result
101%: 50.5Hz (OFR) 50.52 Hz OK
102%: 51.0Hz (OFR) 51.02 Hz OK
103%: 51.5Hz (OFR) 51.52 Hz OK
99%: 49.5Hz (UFR) 49.50 Hz oK
98%: 49.0Hz (UFR) 49.00 Hz oK
97%: 48.5Hz (UFR) 48.50 Hz oK

fi# 3| MR _/ Detection time

BRHFFRIEREED £ 017N,

Detection timing shall be within + 0.1 sec of setting value.
5 B IR 5| R EER R
Detection time Detection time result Result
500ms (OFR) 501 ms oK
1000ms (OFR) 1005 ms OK
2000ms (OFR) 2005 ms OK
500ms (UFR) 492 ms oK
1000ms (UFR) 997 ms OK
2000ms (UFR) 1988 ms oK
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Example of test item: UFR @50Hz (detection level 48.5Hz)

48. bHz)

Device

Serial

Sample Number

SW-Version

Grid Type

STP 25000TL-IP-30 Date

iéééféiééi 777777 Validator

éSzl;Z 7777777777 TESYS-ID
01.00.10.R VfDisCon-TripLimit
%H;ééﬁﬂé;g 777777 Result

©09.Mar. 2015

GridF48-5Min0ff-34: ok

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 50 Hz

Ramp grid freqeuncy from 48.80Hz in -0.02Hz steps until inverter disconnect from grid!

— Trip limit: 48.56Hz, — Tolerance: = 0.10Hz
\ \ \ \ \
48.8 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I 4 [ R |
| | |
| | |
| | |
48,75 H——— A A mmm o mm 4 —— oo S SR T——
| | |
l l l
N | | |
|:|_:| | | |
| | |
Fih 348.65 limit ANV VLV _____t_____|
BEs g [ T tolerance
>
=3 — f
9 48.6
w
48.55
48.5 !
l
|
48.45 j
-2.67 0 2.67 8 13.33 18.66 23.99 29.32 34.65 39.98
T 1 L
< 30f ! |
HA !
eaey gze%
FEI b :
S lep
[9) |
ol
-2.67
T T T T T T T T T
1y I I I I I I I
= | | | | | | | | | |
s | RlyAB | U Ll | | | | | |
pogi—Ln &l RLYBC | 12 l l l l l l
E RIYCA| 1, l l l l l l
Y e e O (SN (SRR [OUSPRY IOURPO TP RO |
-2.67 0 2.67 8 13.33 18.66 23.99 29.32 34.65 39.98
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
fif 5
i | | | | | | | | |
L Trip Freq [Hz] 48.50 ! ! ! ! ! ! ! !
————— Pk - = -~ - -~ - — — — — 4 - — — — — - — — — — 4~ — —— — = — — — — |- — — — — —
R 1. Evnt-No. 501.00 | l | | | | | 1 1
P e e ARt EEREEE R ]
2. Evnt-No. 9102.00 | ! ! ! ! ! ! ! !
| | | | | | | |
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HERFERG| - BIREUYETO50Hz (#25|RFFRERSE : 500ms)
Example of test item: UFR @50Hz(detection time setting is 500ms)

Device STP 25000TL-JP-30 Date 09.Mar. 2015

Serial i9bé7é;5;i 777777 Validator Qt;h ;e 777777777777777777777777777777
Sample Number 68;@2 7777777777 TESYS-ID ';E;\;S?li 7/737Pj27. it; 777777777777777777777
SW-Version 617 507 107 R VfDisCon-TripTime 5070T179Ta7- 5e7t§07 -\7/1;D557(26n7-i270\7/: Sél-;z 77777777777
Grid Type ThreePhase Result GridFs1-5TT-34: ok

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO002-1-4.0 (2013) 50 Hz

Ramp grid frequency in 6.00s from 50.00Hz to 51.45Hz and then jump to 51.55Hz!

- "ii | Hi il L 1l iHiﬁ il } il N“L ‘ln il w"" i f'f'W""iiﬁ Il lihi i) 1F||‘A' I i‘r'nI'H i ""ﬁHi J,
AN HH! !
A R ey
o il i
‘ R1yAB R1yBC R1yCA trigger — Limit ‘
\
= = T . < ‘ ‘ ‘ i >

[
| |
) 0.5 1 1.5 2

,T\ Time [s] 1\

B MR T84 | 51 |

Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 2005 | | | | | | | |
77777 e o ||
R1yBC 2005 | l l l l 1 | | |
77777 [ | |
R1yCA 2005 | | | | | | | | |
,,,,, 4 - - - - - - - ___L_____ - ____ L1
1. Evnt-No. se1 | | | | | | | |
77777 e e ot ||
2. Evnt-No. 9102 | | | | | | | | |
| | | | | | | | |

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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7 : 50. 5Hz)

L
33

- B A @50Hz (251 ~L

X ER & R 5
Example of test item: OFR @50Hz (detection level 50.5Hz)

iR

0 0
T T T T — [ [ I -
. . N B
[ [ m | | | e |
! ! ! ! I I I I
! ! ! ! I I I I
! ! ! ! I I I I
! ! ! ! I I I I
[ [ Q| %Q
! ! ! ! S e N E———_— —+—
[ [ ® | | | B I
~ ~
! ! ! ! I I I I I
! ! (- I I I I I
! ! ! I I I I I
(. I | | | | |
! ! P | | | | |
. 'S 0 | I | e |
[ N S - rT T T r T T T
[ IS N | | | B |
[ [P -
c I I I I I
Lerorg 3 I I I I |
O, ©°
[ 190 N < | | | | |
! ! 2y * oo | | | | |
[ 18 ) £ o o
o'lg!ld I I I I I
| ,1,V,r._| n o ] | | | || » |
| P —~ [ N e e e o 7 T T T T T © [T~ """~ """
YR8 ua} N ! ! ! N !
a PR o e I I I I I
n ! R TR I Y | | | | |
o | P = ) g
- c I I I I I
QT Sig R IS I I I I I
- [ BRI S S | | | | |
§'o' ' 3L < v 3 I I I sy |
S CI>1 1T ! o < \\T\\T\\T\\Taw \\\\\\\\\\ S
a's''8re o by N | | | N |
® I TIF-INIG qQ S | | | | |
M + | | | | |
- [
- b3 ] I I I I I
5 =4 z | | | | |
- w =] < I I I < |
w._ n — N | | | N |
[ [7,] o N D L e m “7“‘7“‘7“‘7‘3 “““““‘7‘
e _ﬂ ...m_. ..mH — | | | Rl |
)
.m m m .m =1 | | | | |
w1 O | P v ! ! ! ! !
S|wn|ala a a | | | | |
o|HA|>|H| 3 o [ | | | | |
P H| a0 < 2
© | O W % o o 0 0 ! ! ! () !
Q| > | F|>|x ﬂ N B e -
b £ o o I I I I o I
o IS | | | | |
| | | | < () S | | | | .ﬂ nﬂ o_o |
| | | | S <
1) > (ST I I I I I
B0 F 24 A S 2o
[} = S
& Lo g L w I I I N ===
DR g £1 S R 1 b o TR -
=l [~} [ S I i I w | | | TS |
S Q! 's | ® " ~ | I | Y I I I I I
S % S 2 ~ ® 2 , ,
QR ag' % | ~ 2 ” ” ” g ” ”
oI QI®! D . £ - S T 3 3 283
. m o N [ | [ - ~ A ! |
PR Fare C I | | | E 3 g 2 9l 22200
NIiHI @1 ® I+ .m rT% | | | — 2 % - oH H | % X x o |
© > o D N e e [ R 7]
o M% | | | = B |
oo =1 I I I I I
8 g .. Lol ___1L__ o Li_ e |- Lo
& ~ o + | | | | |
[T [e) C o
S S & E I I I I I
E | & s ] | I | | o)) I o |
S| O [ =1 < — <) 0
ERR-ER-Y 3 5 e B S 8 S N T B O 1]
wn | > 9 c Qo n n n n m n Anl o © ® © < - ()
& ._.l_a h ,_Ps Ll - oo -d n s < M m s N ! M ~ — !
d|d| a|>|T H a o A o A o A o MOTYSTH
M w m W_.. m N m% n n N N [v] 3uadun) v
oM <
[zH] A>ousnbau4
R & A1
H
—& 0

32.16

24.6 28.38

1.89 5.68 9.46 13.24 17.03 20.81

(<]

-1.89

Time [s]

T
|
(o) |
— |
|
|
B
| |
| |
Sl | |
| |
| |
[ ——
| |
| |
«© | |
| |
| |
[
| |
| |
~ | |
| |
| |
[
| |
| |
© | |
| |
| |
[
| |
| |
n | |
| |
| |
e e —
| |
| |
< | |
| |
| |
e e —
| |
| |
m | I
| |
| |
JE R E
| |
| |
~ | |
| |
| |
O A
| |
o (o)
N 81
— wo o ! N
288
o8
—
N . .
Qo Qo
o | 2| T 3F
— I ) e}
N I =S I~
(&} - w w
Q . .
o — ~
=
A
%1
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HERFE R - AR LR0 50Hz (#2%5|FBRERRE : 500ms)
Example of test item: OFR @50Hz(detection time setting is 500ms)

Device STP 25000TL-JP-30

Serial 1900704531
Sample Number 68;@2 7777777777
SW-Version 01.00.10.R
Grid Type 'Fh;(;e}’f;a;é 777777

Date 09.Mar. 2015
Validator Hohre
TESYS-ID TESYS11 / 3P.2.1b

VfDisCon-TripTime

Result

GridF50-5TT-11: ok

—> Dwell time:

400ms,

600ms

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO002-1-4.0 (2013) 50 Hz

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

HAEE

Voltage [V]

H A E G
Current [A]

R1yAB R1yBC R1yCA trigger — Limit ‘
1 : : \ e e ------=-
= | | |
L 8 | | |
R 2 ‘uco P | 501ms |
= o
I T | | |
o r 1 1 1 ‘
-0.1 9 0.1 0.2 0.3 0.4 0.5 0.6
T Time [s]
Cycle 1 2 4 5 6 7 8 9 10
R1yAB 501 | | | | | | | | |
77777 | e
R1yBC se1 | l l l 1 1 | | |
77777 | N S |
R1yCA se1 | | | | | | | | |
,,,,, 0 S [
1. Evnt-No. se1 | | | | | | | |
77777 | e
2. Evnt-No. 9102 | l l l l l l 1 1
! ! ! ! ! ! ! ! !

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

fi#FIL X)L/ Detection Level

fRFILNILIEREMBED £ 0.1 HzZLLA,
Protective level shall be within £ 0.1 Hz.

fiRFIL~RIL fRFILRILEER #R
Detection level Detection level result Result
101%: 60.5Hz (OFR) 60.52 Hz OK
102%: 61.2Hz (OFR) 61.22 Hz OK
103%: 61.7Hz (OFR) 61.72 Hz OK
99%: 59.5Hz (UFR) 59.50 Hz OK
98%: 58.5Hz (UFR) 58.50 Hz OK
97%: 58.3Hz (UFR) 58.30 Hz OK

fi#5|EEBR / Detection time

fi | PR X R EED £ 017 LI,
Detection timing shall be within + 0.1 sec of setting value.

iR 51 5 PR 5| PR EER R
Detection time Detection time result Result
2000ms (OFR) 2010 ms oK
1000ms (OFR) 1008 ms OK
500ms (OFR) 506 ms oK
2000ms (UFR) 1999 ms oK
1000ms [UFR) 1005 ms oK
500ms (UFR) 503 ms oK
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7 : 58. 3Hz)

L
33

- BRI T @60Hz (#2511~

X ER S R A5
Example of test item: UFR @60Hz (detection level 58.3Hz)
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3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO002-1-4.0 (2013) 60 Hz

Ramp grid freqgeuncy from 58.60Hz in -0.02Hz steps until inverter disconnect from grid!

58.30Hz, — Tolerance: =+ 0.10Hz

— Trip limit:

5.64 9.39 13.15 16.91 20.66 24.42 28.18

1.88

0

5.64 9.39 13.15 16.91 20.66 24.42 28.18

1.88

0

10

I

I

I

I

I

I

I

I

I

i
28.18

24.42

I
i
I
I
I
I
I
I
l
-
|
20.66

16.91

13.15
Time [s]

9.39
3

I
i
I
I
I
I
I
I
l
€1
|
5.64

9102.00

1.88

|
[

Cycle

Aouanbauy

-1.88

¥/

-1.88

1. Evnt-No
2. Evnt-No.

\
I
I
I
I
I
I
I
1
-
L

-1.88
Trip Freq [Hz]
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A >
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HERFERG| - BIREUYETO60Hz (#25|RFFRERSE : 500ms)
Example of test item: UFR @60Hz(detection time setting is 500ms)

Device STP 25000TL-JP-30 Date 10.Mar.2015

Serial i9667b;5§i 777777 Validator |;67h ;e 777777777777777777777777777777
Sample Number és;,éz 7777777777 TESYS-ID ‘Ii'Eis\i(Sil:I 7/737Pj27. it; 777777777777777777777
SW-Version 517 607 107 R VfDisCon-TripTime 20707179 Tb7- ie}éé—QgDi si(Zci)ni-Me\i/: GéH; 77777777777
Grid Type ThreePhase Result GridFss-317-31: ok

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO992-1-4.0 (2013) 60 Hz

Ramp grid frequency in 6.00s from 60.00Hz to 58.35Hz and then jump to 58.25Hz!

N BE

Y-

— Dwell time: 400ms, — Trip time: 600ms
‘ UAC,Ll-N UAC,LZ-N UAC,LB—N
>
[
oo
(0]
+
—
o
>
<
+
c
[
[
[
=]
[9)
‘ —— RlyAB R1yBC — RI1yCA trigger — Limit‘
1 : : ‘ : - —-—-—-—--- oo -
= | | | |
o | | | |
N _—:‘ | | | ‘
P | | |
i E’ ) | | 503ms | )
0 : : : : :‘
92 0.1 0.2 0.3 0.4 0.5 0.6
1\ Time [s]
mRHET
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 503 | | | | | | | | |
77777 ) e e |
R1yBC 503 | l l l 1 1 | | |
77777 e |
R1yCA 503 | | | | | | | | |
,,,,, [
1. Evnt-No. se1 | | | | | | | |
77777 ) e |
2. Evnt-No. 9102 | l l l l l l 1 1
! ! ! ! ! ! ! ! !

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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7 : 61. 2Hz)

L
33

- B A @60Hz (251 ~L

X ER S R A5
Example of test item: OFR @60Hz (detection level 61.2Hz)
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3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 60 Hz

Ramp grid fregeuncy from 60.90Hz in ©.02Hz steps until inverter disconnect from grid!

— Tolerance: = 0.10Hz

61.20Hz,

— Trip limit:
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SAEREERG - FE$h L5 060Hz (F25|B5BRERE : 1000ms)
Example of test item: OFR @60Hz(detection time setting is 1000ms)

Device STP 25000TL-JP-30 Date 10.Mar.2015

Serial i970677621573i 777777 Validator géih r:e 777777777777777777777777777777
Sample Number 68;1‘_;2 7777777777 TESYS-ID 'FE;\;S?L; 7/737Pj27. ib 7777777777777777777777
SW-Version 01.00.10.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-44@vV-60Hz
Grid Type '}hir(;e}’ﬂais(; 777777 Result (Erjla F76i-72'}T7- 527 707k 777777777777777777777

3.2.1 o/u voltage and 3.2.2 Frequency rise/drop tests JETGRO902-1-4.0 (2013) 60 Hz

Ramp grid frequency in 6.00s from 60.00Hz to 61.15Hz and then jump to 61.25Hz!

— Dwell time: 9@@ms, — Trip time: 1100ms
‘ UAC,Ll-N UAC,LZ—N UAC,LB—N
u > 382 mmomammem nHIIu T O R T O N 1|m au
| | | I I
g 5 o LRI T MHMIIM I IHI i
S B 4] ! MRS AR ll \ ‘ i
G- OO A OGRS Ul i | ik
el g o o o ui, Ul
2 0.2 0.4 0.6 0.8 1
| ik tamiitide | IAC,Ll IAC,LZ IAC,L3
< N 7“ yj ‘ww‘ w mnun nm ‘”‘\‘\‘ mq i r. I
It ot o
- lll[l A NIIW i HHIIH‘II A
H s i i
3 Wi \ i uuln m VI 'IJ il m L
0.8 1
‘ R1yAB R1yBC —— R1yCA trigger — Limit‘
1 ; ; ; ; | S
= | | | | |
Lo 2 | | | | I |
K4 a0 | | | |
AN — | | 1008ms | | ‘ |
L T < >
ol | | | a— —
2 0.2 0.4 0.6 0.8 1
,T\ Time [s] 1\
i R | #3) |
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 1008 | | | | | I I I
77777 ) N
R1yBC 1008 | l l l l 1 | | |
77777 A
R1yCA 1008 | | | | | | | | |
,,,,, 4l - - - - - _-___ L _____ - _____L_-_-___ 1L _________
1. Evnt-No. se1 | | | | | | | | |
77777 ) N
2. Evnt-No. 9102 | | | | | | | | 1
| | L L L L | | L

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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3.2.7 B Y@ 558 T A F(50Hz)/ Anti-Islanding operation test @ 50 Hz
TALE / Validator: Kleinheinz TALERER / Test date: 20154 3A19H
AFREAIEE / Nominal AC-voltage: | 420V DCAAZEE / DC-voltage: 650V
EREHMHEANES / Rated active 25 kW
output:
{#%% / Remarks: He7Ef#/Default 528 57/ Passive: 400ms  HEE) /7 30/ Active: 600ms
2B AKX DF/Passive detection only
ADEN
Effective power
EHEN
Reactive power +10% +5% d 0% -5% -10%
e 427 ms 426 ms 426 ms 422 ms 430 ms
R
+5% | Blind spot 432 ms 427 ms 435 ms 426 ms
R R RS
0% | Blind spot Blind spot Blind spot 449 ms 428 ms
T 435 ms 438 ms 433 ms 425 ms 427 ms
10% 433 ms 434 ms 435 ms 435 ms 433 ms
REEH7445.8 0/ Passive islanding test only: four blind spots were recognized (no clearing time)
BEENA XD / Active detection only
AMEN
Effective power
EMNEAN
Reactive power +10% +5% 0% -5% -10%
*10% 618 ms 626 ms 624 ms 617 ms 618 ms
i 627 ms 625 ms 619 ms 614 ms 620 ms
e 624 ms 648 ms 630 ms 626 ms 637 ms
T 614 ms 617 ms 615 ms 617 ms 619 ms
U 612 ms 614 ms 614 ms 610 ms 611 ms
BEBNE KUZB A / Active and passiv detection combined
AHMERN
Effective power
EMEN
Reactive power +10% +5% 0% 5% -10%
+10% | 430 ms 432 ms 431 ms 425 ms 430 ms
+5% | 436 ms 429 ms 428 ms 428 ms 420 ms
0% | 429 ms 421 ms 426 ms 437 ms 431 ms
-5% | 430 ms 427 ms 423 ms 418 ms 428 ms
-10% | 422 ms 423 ms 426 ms 428 ms 426 ms

Z @) 5T THH/ Detected by passive method.
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ABRERS  RBARDA (FTEHARLLLE . FHEN+10h FHEH+10%)

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

Device STP 25000TL-JP-30

Serial 1900701684
Sample Number 68; ;6 7777777777
SW-Version 617 507 127 R
Grid Type 'Fh;(;e}’f;a;é 777777

Date 17.Mar.2015

validator Ceinheins T 4
TESYS-ID %E;\;Sié 7/737pj27_ it; 7777777777777777777 —
AID-Test AID-JETSOPID 242v-SeHz B
Result ;{eé -I)E -?l.i@iP:lilé}{P:Lilizi L; 7 ;k7 77777777777 *

EE
>
Voltage [V]

3.2.7 Anti-Islanding Test (Passiv islanding JETGRO©©3-1-3.1 (2012) 50Hz)

Phase:

derating:

Cycles:

L1L2L3 Ugpp * 650V cos(phi) 1o

DC Pyt 25000W (100%) dwelltime: @s

3 Poc: 12775W triptime:  0.5s
‘ UAC,Ll—N UAC,LZ-N lJAC,L3-N

<
s
j
Hh g
& 3
— RI1yAB RlyBC — RI1yCA trigger — Limit ‘
1 : : : N [ ‘
= | | | | |
o | | | |
= I I I ‘ I
o | | | |
L~ T | | | | |
op-------4 | | | | ‘ ;
-0.1 (%) 0.1 0.2 0.3 0.4 0.5 0.6
Time [s] T
BmIRERE | fi# 31 |
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 419 | 420 | 426 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r——"~~"r-~~~>~>"~>"~"r~r-~"~>""">""""»r——~~~~~7=-~""*“""*>""*""™"®™"~"~"“~“"“"“"“"7T " ""“""“"7“""“"T °-”""“~"°~”" "~/ "~/ 7°”°/°/°/°7/°7/"™
R1yBC 419 1 420 1 427 ; ; ; ; ; ;
RlycA | 419 i 420 i 427 i i i i i i i

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

Page 28 von 99



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

AEBIERG  EBARXDH (RFEAFLER  FHEH10% FWHEN+10%)

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

Device STP 25000TL-JP-30 Date 18.Mar. 2015
Serial i96676i6%; 777777 Validator Izlieinihgiin; 77777777777777777777777 -
Sample Number es7s6 TESYS-ID Tesvele / woaab T :
SW-Version 01.00.12.R AID-Test AD-JETSeAID sav-sez T :
Grid Type Threehase Result P100-DC-116P-116RP-L1L2L3: ok :

3.2.7 Anti-Islanding Test (Activ

islanding JETGRO@@3-1-3.1 (2012) 56Hz)

Phase: L1L2L3 Uppp * 650V cos(phi) 1o
derating: DC Pyt 25000W (100%) dwelltime: @.5s
Cycles: 3 Poc: 12775W triptime: 1s
UAC,Ll—N UAC,LZ-N lJAC,L3-N
S 399.9
2, 282.8
8
0
N
il o -282.8
> -399.9
[y
I
ﬁﬁﬂiiﬁ%%i AC,L1 AC,L2 AC,L3
< 55.08
—  38.95
I
[] ]
i )
S -38.95
P “ -55.08
=
e
‘ R1yAB R1yBC R1yCA trigger — Limit ‘
1 : : | - - - 4-----
= | | | |
o | | | |
= I ‘ I I
N < | | |
. ju | ‘ | | ‘
T epee : : : :
(] 0.2 0.4 0.6 0.8 1
Time [s]
BRREERE fiR 51
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 615 | 618 , 617 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r——"~~"r-~~~>~>"~>"~"r~r-~"~>""">""""»r——~~~~~7=-~""*“""*>""*""™"®™"~"~"“~“"“"“"“"7T " ""“""“"7“""“"T °-”""“~"°~”" "~/ "~/ 7°”°/°/°/°7/°7/"™
R1yBC 615 : 618 : 617 : : : : : : :
RlycA | 615 i 618 i 617 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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AERERS : BBEIVURHAX (FEEAFLLLE . HHEH00  EHNEH+10%)

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

Device STP 25000TL-JP-30 Date 18.Mar. 2015
Serial i96676i6%; 777777 Validator Izlieinihgiin; 77777777777777777777777 -
Sample Number es7s6 TESYS-ID Tesvele [ Wb T :
SW-Version 01.00.12.R AID-Test AD-JETSOPATD 2Aveserz .
Grid Type Threehase Result P100-DC-116P-116RP-L1L2L3: ok :

3.2.7 Anti-Islanding Test (Passiv and activ islanding JETGRO@©3-1-3.1 (2012) 50Hz)

Phase: L1L2L3 Ugpp * 650V cos(phi) 1o
derating: DC Pyt 25000W (100%) dwelltime: @s
Cycles: 3 Poc: 12775W triptime: 1s
UAC,Ll—N UAC,LZ-N UAC,L3-N
d I~ B et e Fo - qa-pF-------- T - qa-----
I ity AN A oo T T
iy, il AU ‘ ‘ ‘
© ’ N bk A ] E}ﬁi“ w w 1
i) | | |
—~ ) | | |
o -282.8 A A AU ARy MAVAAN Y — - - o P
399 9E-—---"¢---------- Fo—o oo e to—-o oo === 4-=-=-=--
0.2 0.4 0.6 0.8 1
g < 54.58
@ = 3859
R +
A 9 )
<
-
3 -38.59 filf

-54.58

‘ R1yAB R1yBC R1yCA trigger — Limit‘
| 1 : T i T - H4-----
N = | | | |
=703 ‘ | | : |
A % 438ms I I I
— | | |
ju | | | |
or-—---; 1 1 1 1 ‘
9 0.2 0.4 0.6 0.8 1
ime [s]
ByREERE
fi# 31
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 426 | 420 | 430 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r——"~~"r-~~~>~>"~>"~"r~r-~"~>""">""""»r——~~~~~7=-~""*“""*>""*""™"®™"~"~"“~“"“"“"“"7T " ""“""“"7“""“"T °-”""“~"°~”" "~/ "~/ 7°”°/°/°/°7/°7/"™
R1yBC 46 | 40 | 430 ; ; ; ; ; ;
RlycA | 426 i 420 i 430 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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3.2.7 B Y@ 5588 T A F(60Hz)/Anti-Islanding operation test @ 60 Hz
TAKE / Validator: Tobias Krieg TARERER / Test date: 201543 A 18H
AFREAIEE / Nominal AC-voltage: | 440V DCAAZEE / DC-voltage: 650V
EREHMHEANES / Rated active 25 kW
output:
{#%% / Remarks: He7Ef#/Default 528 57/ Passive: 400ms  HEE) /7 30/ Active: 600ms
S W5 XD /Passive detection only
BHEN
Reactive power
AEMEAN
Effective power +10% +5% 0% -5% -10%
+10% | 432 ms 434 ms 436 ms 436 ms 432 ms
+5% | 430 ms 427 ms 432 ms 432 ms 435 ms
EVRT AREHE AREHE
0% | Blind spot Blind spot Blind spot 437 ms 439 ms
5% | 436 ms 434 ms 435 ms 430 ms 437 ms
-10% | 430 ms 432 ms 433 ms 436 ms 433 ms
RIEH3R DY/ Passive islanding test only: three blind spots were recognized (no clearing time)
BEBA R DA / Active detection only
BHEAN
Reactive power
BHMEAS
Effective power +10% +5% 0% 5% -10%
+10% | 613 ms 620 ms 607 ms 623 ms 607 ms
+5% | 619 ms 613 ms 619 ms 626 ms 613 ms
0% | 620 ms 623 ms 621 ms 622 ms 625 ms
-5% | 612 ms 613 ms 613 ms 622 ms 613 ms
-10% | 611 ms 612 ms 613 ms 613 ms 612 ms
BEEENES JUZBAR / Active and passiv detection combined
Reactive power
BEDERN
Effective power +10% +5% 0% 5% -10%
+10% | 430 ms 431 ms 428 ms 430 ms 430 ms
+5% | 427 ms 432 ms 435 ms 428 ms 425 ms
0% | 436 ms 437 ms 434 ms 447 ms 429 ms
5% | 432 ms 435 ms 432 ms 429 ms 427 ms
-10% | 429 ms 433 ms 431 ms 429 ms 434 ms

Z#8) 5 U THiH/ Detected by passive method.
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AEBRERS  BAXDH (RFEHEFLLER . FHEN+10% EHEH+10%)

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

Device STP 25000TL-JP-30

Serial 1900701684
Sample Number 655;6 7777777777
SW-Version 617 507 127 R
Grid Type ?H}éébﬁééé 777777

Date 17 .Mar.2015

Validator Kleinheinz

TESYS-ID TESYS10e / 3P.2.1b

AID-Test AID-JET60PID_254V-60Hz

Result P100-DC-110P-110RP-L1L2L3: ok

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

Phase:

derating:

Cycles:

Voltage [V]

L1L2L3 Ugpp * 650V cos(phi)

DC Pyt 25000W (100%) dwelltime:

3 Poc: 12775W triptime:
‘ UAC,Ll—N UAC,LZ-N lJAC,L3-N

0s
0.5s

< 49.84
— 35.24
T
[] ]
o
5 35.24
O .29.84
‘ R1yAB RlyBC — RI1yCA trigger — Limit
1 i i T -
= | | |
. S | 432ms | | ‘
R 2 :§ B | | | | >
= X T | | | | ‘
~ | | |
op-—-—----- L 1 1 1 1
) 0.1 0.2 0.3 0.4 0.5
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 432 | 429 | 428 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r—>"~"~>"~"r-~-~~>>~""~"r-~—"~>"~""~>""~"«*~~"~“"*“"™~™>—"“>T"1~"~“"*""™"*“>""*T1™™°"“"“"“T"™™“"77~"“""“"“"%“"7T°- " “~"“~"“~"“~/"7°-.°/ 7~/ 7/ °7/7/"™
R1yBC 432 429 1 48 ; ; ; ; ; ;
RlycA | 432 i 429 i 428 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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AERERS B AXDH (RFEEFLLR . HFHEN-10%

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

HIEH-10%)

Device STP 25000TL-JP-30 Date 18.Mar. 2015

Serial iéééféiéé; 777777 Validator Kleinheinz

Sample Number 655;6 7777777777 TESYS-ID TESYS10e / 3P.2.1b

SW-Version 01.00.12.R AID-Test AID-JET6GATD_254V-60Hz

Grid Type ?H}éébﬁééé 777777 Result P100-DC-090P-090RP-L1L2L3: ok

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

Phase: L1L2L3 Uppp * 650V cos(phi) 1o
derating: DC Pyt 25000W (100%) dwelltime: @.5s
Cycles: 3 Poc: 12775W triptime: 1s
‘ UAC,Ll—N UAC,LZ-N lJAC,L3—N
S 3815 b AT T T i T ) 5 £ T D e 2 = = — = — = = = = 1 = = — = == = = = -
2 2697} T e TR — S . O
Hjjj ) I ’ I | | | |
00 J;‘P‘ | | | |
I | | | | |
—~ I I | | |
2 -269.7 — h ————— e e
-381.5 e e E-==-= t--=--- === to—-=
0.4 0.5 0.6 0.7 0.8 0.9 1
AC,L1 AC,L2 AC,L3
< 47.54 T T R T T (A R (T T ke o i i — = = = = === - == === R
— 3382} | P f i i m ————— A . e .
| l I | | | |
w5 <IN i | I -
@i € l ! l l l l
S -33.62 : — i — B - - - - - R me---p----
-47.54 ikttt ettt il T (ol T m---- t----- =-==-- t----
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
1JL—1 yL—2 JL—3 F—rJovy rJH— I E R
‘ R1yAB R1yBC R1yCA trigger — Limit‘
1 : : : : : | e i T - f-——-
hys— 3 l l l ‘ l l l l l
22 9% [Y) | | | | | | | |
o \: . . . . | | |
ju | | | | | rl | | |
or-—--- 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 604 | 612 |, 603 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r——"~~"r-~~~>~>"~>"~"r~r-~"~>""">""""»r——~~~~~7=-~""*“""*>""*""™"®™"~"~"“~“"“"“"“"7T " ""“""“"7“""“"T °-”""“~"°~”" "~/ "~/ 7°”°/°/°/°7/°7/"™
R1yBC 604 : 612 : 603 : : : : : :
RlycA | 604 i 612 i 603 i i i i i i i

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

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

HABE

Device STP 25000TL-JP-30

Serial 1900701684
Sample Number éé§§6 7777777777
SW-Version éiiééiiéiﬁ 777777
Grid Type ?H}éébﬁééé 777777

Date

Validator

TESYS-ID

AID-Test

Result

18.Mar.2015

P100-DC-110P-110RP-L1L2L3: ok

Voltage [V]

3.2.7 Anti-Islanding Test (Passiv and activ islanding JETGRO@©3-1-3.1 (2012) 60Hz)

Phase: L1L2L3 Ugpp * 650V cos(phi)

derating: DC Pyt 25000W (100%) dwelltime:

Cycles: 3 Poc: 12775W triptime:
‘ UAC,LI—N UAC,LZ-N lJAC,L3-N

1o
0s
1s

Toc, 2 AC,L3
< F-—— - - et e e
— A e et
2 1 1 1 1 1 1
[J] T T T T T T
‘L— | | | | | |
| | | | | |
o -38.08 mnal R Vg i s e — [ B [ B [ A
- ----q----- p----q4-=---- F----t----
0.5 0.6 0.7 0.8 0.9 1
R1yAB R1yBC R1yCA trigger — Limit‘
1 ‘ 1 1 : e R - ----- T ----- b----
= 1 | | | | | | | | |
| S i | | | | | | | | | ‘
’ A r= : | | | | | | | | |
R S o
- AN ju { | | | | | | |
- | I I | | I I I I I
O - -+ \ \ \ \ \ \ \ \ \ ‘
%) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
TTime [s]
ik | fi#%1  Disconnection |
Cycle 1 2 3 4 5 6 7 8 9 10
RlyAB | 426 | 430 | 425 ‘ ‘ ‘ ‘ ‘ ‘
777777 r-—-r——"~~"r-~~~>~>"~>"~"r~r-~"~>""">""""»r——~~~~~7=-~""*“""*>""*""™"®™"~"~"“~“"“"“"“"7T " ""“""“"7“""“"T °-”""“~"°~”" "~/ "~/ 7°”°/°/°/°7/°7/"™
RIYBC | 426 | 43 | 425 | | | | | |
RlycA | 426 i 430 i 425 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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3.2.7 B B854 HH T A (50Hz)/Anti-Islanding operation test with rotating machine @ 50 Hz
TANE / Validator: Dennis Struecker TALERER / Test date: 20154F9 4241
AFREAIEBE / Nominal AC-voltage: | 440V DCAAZEE / DC-voltage: 650V
iﬁlﬁﬁ]ﬂjﬁ%ﬂ / Rated active 25 KW
%% / Remarks: H&TE(#/Default 528 57/ Passive: 400ms  HEB) 2/ Active: 600ms
=85 XD 7 /Passive detection only with rotating machine

BHEN
Reactive power
AEMEAN
Effective power +10% +5% 0% -5% -10%
+10% | 421 ms 433 ms 435 ms 432 ms 434 ms
+5% | 424 ms 432 ms 429 ms 436 ms 427 ms
624 ms AREHE AREHE R ENRT
0% Blind spot Blind spot Blind spot Blind spot
5% | 431 ms 432 ms 435 ms 436 ms 432 ms
-10% | 430 ms 430 ms 431 ms 432 ms 430 ms
RIEH3R DY/ Passive islanding test only: three blind spots were recognized (no clearing time)
BEENA X DF / Active detection only with rotating machine
BHEAN
Reactive power
BHMEAS
Effective power +10% +5% 0% 5% -10%
+10% | 615 ms 602 ms 616 ms 613 ms 611 ms
+5% | 625 ms 623 ms 618 ms 617 ms 618 ms
0% | 618 ms 618 ms 622 ms 630 ms 632 ms
-5% | 610 ms 613 ms 613 ms 613 ms 617 ms
-10% | 606 ms 611 ms 606 ms 610 ms 610 ms
BEENES L URZENA R / Active and passiv detection combined with rotating machine
Reactive power
BEDERN
Effective power +10% +5% 0% 5% -10%
+10% | 421 ms 414 ms 419 ms 430 ms 420 ms
+5% | 418 ms 428 ms 423 ms 426 ms 423 ms
0% | 432 ms 426 ms 434 ms 433 ms 441 ms
5% | 424 ms 425 ms 423 ms 421 ms 417 ms
-10% | 419 ms 422 ms 423 ms 425 ms 416 ms

Z#8) 5 U THiH/ Detected by passive method.
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Device STP 25000TL-JP-30 Date / Temp./ Hum.| 24.Sep.2015 / 23.41°C / 41.18%

Serial iééé%éigﬁi 7777777 Validator géh;é 77777777777777777777777777777777
Sample Number ééﬁéi 7777777777 TESYS-ID %éé;éiég77;§:£:i5 777777777777777777777777
SW-Version 01.00.20.R AID-Test AID-JETSOMPID_242v-58Hz |
Grid Type Threephase Result P100-DC-090P-090RP-L1L2L3: ok |

Voltage [V]

3.2.7 Anti-Islanding Test (Machine passiv islanding JETGRO@©3-1-3.1 (2012) 56Hz)

Phase: L1213 Uppp : 650V cos(phi) 1o
derating: DC L 25000W (100%) dwelltime: Os
Cycles: 3 Poc: 25000W triptime: 0.5s
UAC,Ll-N UAc,Lz-N UAC,L3-N
368.0459 ‘ ‘ R O TR T ST T — = - - B
260.2478 M A ML AR BT ; A AL IBARAAL A AR e
| | | |
i il e lhalh | |
0 A e
li i G | |
-260.2478 |- b= A A b B U ] ik A e e - - - - - - o1
-368.0459 |- 1 Lo LT R LE R DUV VIV VD VW ] AN i
-0.1 0.2 0.3 0.4 0.5 0.6
IAC,Ll IAC,LZ IAC,L3
= 3237 MR T TR fi77?iT::7?]7ii:f]7?77IiIi;fIf7If]f;Iifiiiiiiipiiiiiiiii
| | | | |
% ) i Wl ‘ ! ]
g il 1 I e | ‘
S y n ,‘, H ,,,‘ - ,,‘ ",nll ,,,,,,, :,,,,,,,,,,:
e i e e et e T === 1
0.1 0.2 0.3 0.4 0.5 0.6
R1yAB RlyBC — RLyCA trigger —— — Limit
1| : | | | - -
g | | | | | |
] | | | | | ‘ |
= | | | | | |
o0 | | | | | |
— | | | | | |
T | | | | | |
ol : : : : : | :
-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyAB 425 : 426 : 429 : : : : : : :
T T T T T T T [ [ [ I [ ]
R1yBC 425 I 426 1 430 I I I I I I I
o l_ . l_ L - _ —
RIyCA | 425 i 426 i 430 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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Device STP 25000TL-JP-30 Date / Temp./ Hum.| 23.Sep.2015 / 23.51°C / 41.23%

Serial i%é%@ié& 7777777 Validator ;it;h;'t; 77777777777777777777777777777777
Sample Number é§4§£ 7777777777 TESYS-ID '}Eis\i(silie 7/7 ;Piii 15 777777777777777777777777
SW-Version 01.00.20.R AID-Test AID-JETSOMPAID_242V-5eHz |
Grid Type Threephase Result P100-DC-090P-090RP-L1L2L3: ok |

Voltage [V]

3.2.7 Anti-Islanding Test (Machine passiv and activ islanding JETGRO©©3-1-3.1 (2012) 50Hz)

Phase: L1213 Uppp : 650V cos(phi) 1o
derating: DC L 25000W (100%) dwelltime: Os
Cycles: 3 Poc: 25000W triptime: 1s
UAC,Ll-N UAc,Lz-N UAC,L3-N
362.8074
256.5436
(4]
-256.5436 il
-362.8074
IAC,Ll IAC,LZ IAC,L3
SRR
- ! I
< o WL ‘ i [
[
5 38.32
- N i L i uullle
O “Tsnp fUEEE TR
0
1| | A e - -
e | | | |
S | | | | ‘
= | | | |
o0 | | | |
o | | | |
T | | | |
o1 1 1 1 1 ‘
0 0.2 0.4 0.6 0.8 1
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyAB 416 : 416 : 409 : : : : : : :
R [ [ [ I [ ]
R1yBC 416 I 416 1 410 I I I I I I I
o l_ . l_ L - _ —
RIyCA | 416 i 416 i 410 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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Voltage [V]

Device STP 25000TL-JP-30 Date / Temp./ Hum.| 23.Sep.2015 / 23.46°C / 38.31%

Serial i%é%@ié& 7777777 Validator ;it;h;'t; 77777777777777777777777777777777
Sample Number é§4§£ 7777777777 TESYS-ID '}Eis\i(silie 7/7 ;Piii 15 777777777777777777777777
SW-Version 01.00.20.R AID-Test AID-JETSOMATD_242v-5eHz |
Grid Type Threephase Result P100-DC-090P-090RP-L1L2L3: ok |

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

Phase: L1213 Uppp : 650V cos(phi) 1o
derating: DC L 25000W (100%) dwelltime: ©.5s
Cycles: 3 Poc: 25000W triptime: 1s
UAC,Ll-N UAc,Lz-N UAC,L3-N
370.7784 koo T S S — oS- oo oo e e beo---
262.1799 { (i ||| A e B b || [t AT AV || B ||| - - — - - — - — - — — R -
0 | |
) |’|I|‘|!l|x|l||‘llxl|llll|||Il‘, : :
l | |
'262.1799 1 || |II i 1 I| I I I|| I" [Ty iy I| ] il ||I IV 1 |II I P l| 7777777777 : 77777777777 : 777777
-370.7784 - - =T oo e lm—— oo oo B o----
] 0.2 0.4 0.6 0.8 1
IAC,Ll IAC,LZ IAC,L3
= e IJIL"IIJ'“L
I e 1y I D | |
| I | |
E | i | || | I | Wil | il | } : : ,,,,,
g g [NAARAI DT ‘ !
5 0 b L0 L Lt e i EARERDAR 1 o ____ o
O i Il g e
0 0.2 0.4 0.6 0.8 1
R1yAB RlyBC — RLyCA trigger —— — Limit ‘
1| | - - -
e | | | |
° | | | |
__cl | | ‘ | | ‘
o0 | | | |
o | | | |
T | | | |
oL : N : |
0 0.2 0.4 0.6 0.8 1
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1lyAB 604 : 603 : 610 : : : : : : :
T T T T T T T T [ [ [ I [ ]
R1yBC 604 I 603 I 610 I I I I I I I
o l_ . l_ L - _ —
RIycA | 604 i 603 i 610 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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327 | B EERFRHE T AM60Hz)/Anti-Islanding operation test with rotating machine @ 60 Hz
TANE / Validator: Dennis Struecker TALERER / Test date: 2015409 F24R
AFREAIEE / Nominal AC-voltage: | 440V DCAAEE / DC-voltage: 650V
EREHMHENES / Rated active 25 kW
output:

{#%% / Remarks: He7Ef#/Default 528 57/ Passive: 400ms  HEE) /7 50/ Active: 600ms
=85 XD 7 /Passive detection only with rotating machine
BHEN
Reactive power
BAEMEH
Effective power +10% +5% 0% -5% -10%
+10% | 431 ms 432 ms 430 ms 432 ms 429 ms
+5% | 431 ms 425 ms 430 ms 429 ms 430 ms
AREHE AREHE
0% | 447 ms Blind spot Blind spot 437 ms 449 ms
5% | 432 ms 434 ms 433 ms 434 ms 433 ms
-10% | 430 ms 430 ms 430 ms 432 ms 430 ms
RIEH3R DY/ Passive islanding test only: three blind spots were recognized (no clearing time)
BEENA X DF / Active detection only with rotating machine
BHEAN
Reactive power
BHMEAS
Effective power +10% +5% 0% -5% -10%
+10% | 601 ms 614 ms 606 ms 624 ms 605 ms
+5% | 614 ms 607 ms 607 ms 616 ms 618 ms
0% | 619 ms 623 ms 628 ms 626 ms 649 ms
-5% | 613 ms 610 ms 613 ms 613 ms 611 ms
-10% | 609 ms 611 ms 606 ms 603 ms 604 ms
BEENS L URZENA R / Active and passiv detection combined with rotating machine
BHNE
Reactive power
BEDERN
Effective power +10% +5% 0% 5% -10%
+10% | 422 ms 431 ms 429 ms 422 ms 437 ms
+5% | 429 ms 422 ms 425 ms 430 ms 421 ms
0% | 424 ms 434 ms 437 ms 430 ms 427 ms
5% | 426 ms 431 ms 422 ms 430 ms 426 ms
-10% | 427 ms 432 ms 432 ms 432 ms 428 ms

Z 8 5 U THiH/ Detected by passive method.
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Voltage [V]
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Device STP 25000TL-JP-30 Date / Temp./ Hum.| 24.Sep.2015 / 23.02°C / 39.24%

Serial is;eéfei;si 7777777 Validator I:It;h;'o; 77777777777777777777777777777777
Sample Number é§4§£ 7777777777 TESYS-ID 'Ii'Eis\i(Silia 7/7 ;Pi.i.i 1[) 777777777777777777777777
SW-Version 01.00.20.R AID-Test AID-JET6OMPID_254V-60Hz |
Grid Type ThreePhase Result P100-DC-090P-090RP-L1L2L3: ok |

3.2.7 Anti-Islanding Test (Machine passiv islanding JETGRO©©3-1-3.1 (2012) 60Hz)

Phase: L1L2L3 Uyp 650V cos(phi) 1o
derating: DC Tnv - 25000W (100%) dwelltime: ©s
Cycles: 3 Poc: 25000W triptime:  @.5s
UAC, L1-N UAC,LZ—N UAC, L3-N
399.9156
282.783 iy
0
-282.783 |
-399.9156
< 47.29
—  33.44
+
o 0
<
5 .33.44 1
O 37,29 110
R1yAB RlyBC —— RLlyCA trigger —— — Limit
L : : : R SRR
3 | | | | | |
= | | | | | |
Y] | | | | | |
-~ | | | | | |
T | | | | | |
e S : : : : :
0 0.1 0.2 0.3 0.4 0.5
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 430 : 428 : 426 : : : : : : :
T T T T T T T [ [ [ Y [ ]
R1yBC 430 I 428 I 426 I I I I I I I
o - ___ e \_ _ _ _ _ _ _ - -1 ______ - _ —
RIycA | 430 i 428 i 426 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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Device STP 25000TL-JP-30 Date / Temp./ Hum.| 24.Sep.2015 / 23.32°C / 49.64%

Serial is;eéfei;si 7777777 Validator I:It;h;'o; 77777777777777777777777777777777
Sample Number é§4§£ 7777777777 TESYS-ID 'Ii'Eis\i(Silia 7/7 ;Pi.i.i 1[) 777777777777777777777777
SW-Version 01.00.20.R AID-Test AID-JET6OMPAID_254v-60Hz |
Grid Type ThreePhase Result P100-DC-090P-090RP-L1L2L3: ok |

Voltage [V]

3.2.7 Anti-Islanding Test (Machine passiv and activ islanding JETGRO©©3-1-3.1 (2012) 66Hz)

Phase: L1L2L3 Uyp 650V cos(phi) 1o
derating: DC Tnv - 25000W (100%) dwelltime: ©s
Cycles: 3 Poc: 25000W triptime: 1s
UAC,Ll»N UAC,LZ-N UAC,LB»N
38737588 DR D
NI | | Wl | |
|| AL | |
-274.205 miele " || ||| | T I||
-387.7844 - - -0 bl el
0 0.1
IAC,Ll IAC,LZ IAC,L3
= g&ég O A ||||Lm o T T ___
Fu) I | ‘ | | | | | |
c W | | | | | |
0 f ;
: b | A A
_ I J [ S [ [
SH S 77777 i i 1oooos S e
0 0.1 0.2 0.5 0.6 0.7 0.8 0.9 1
R1yAB R1yBC R1yCA trigger —— — L1m1t‘
I A RS RS
3 l l l l l l l l l l ‘
= | | | | | | | | | |
V4] | | | | | | | | | |
-~ | | | | | | | | | |
T | | | | | | | | | |
S U U SO S 1 N RN S T R N
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 419 : 423 : 428 : : : : : : :
T T T T T T T [ [ [ Y [ ]
R1yBC 419 I 423 I 428 I I I I I I I
o - ___ e \_ _ _ _ _ _ _ - -1 ______ - _ —
RIyCA | 419 i 423 i 428 i i i i i i i

>Inverter disconnected before data logging started:-Inf >Inverter didn’t disconnect during data logging: Inf
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Device STP 25000TL-JP-30

Serial 1900704531
Sample Number ééﬁéi 7777777777
SW-Version 01.00.20.R
Grid Type ?H}éébﬂégé 7777777

Date / Temp./ Hum.

24.Sep.2015 / 23.11°C / 42.42%

Validator

TESYS-ID

AID-Test

Result

P100-DC-090P-090RP-L1L2L3: ok

3.2.7 Anti-Islanding Test (Machine activ islanding JETGRO©©3-1-3.1 (2012) 66Hz)

Phase: L1L2L3 Uyp 650V cos(phi) 1o
derating: DC Tnv - 25000W (100%) dwelltime: ©.5s
Cycles: 3 Poc: 25000W triptime: 1s
UAC,Ll»N UAC,LZ-N UAC,L3>N
380.2773 b7 T T T
268. 8966 [ EANE DML II'“J ,
.|||_|II..|,|||
l
-268.8966 it (g
-380.2773 - R bl
0 0.1
AC, L1 AC,L2 AC,L3
< 47.6
— 33.66
+
o 0
<
5 -33.66 7
Y 476
1
=
o
-
<
oo
-
ju
0
Time [s]
Cycle 1 2 3 4 5 6 7 8 9 10
R1yAB 600 : 599 : 604 : : : : : : :
T T T T T T T [ [ [ Y [ ]
R1yBC 600 I 599 I 604 I I I I I I I
o - ___ e \_ _ _ _ _ _ _ - -1 ______ - _ —
RIycA | 600 i 599 i 604 i i i i i i i

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

Page 42 von 99




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

3291 |[EERO— TR APLEER/Fixed time blocking after grid blackout recovered

FALE / Validator: Hohre FAMEREHE / Test date: 20154038 19H
NI AEE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 750V
ERESENES / Rated active 25 kW

output:

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

RMBEEDOEBEFRLESE. FIHEREELICUY. B ELIES,
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.

300 T T T T T 30000
;|— GridVoltage : : .
_. 250 T P S o : : 25000 =
> . . : : : o
o 200f o[ OWMAEEES R, | S EXELEEERRRE SEREEE —— Power |-| 20000 G
% «— : | :
: : a
% 1-12) R | AC blackout for 10s [ = P I e e -4 15eee _
> 5 5 . . . [
3 ~ ~ : : : £
: 1@0 I 1 I T ORI e L R KR I IR - 1@9@@ ]
Ic] : : : : . >
X X X X X S
7.} U | | S e e T s P 4 seee "
] ] | ] | 0
] 100 200 300 400 500
T T T T T T
R1yAB yjL—1
=
S R1yBC yL—2
® R1yCA YL—3
* GateBlock #—+7m v
— — — — LimitHE L
ok - -
1 1 1 | 1 1
] 100 200 300 400 500
Time [s]

1

F—hTRY O, U LA
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3292 |[EERO— TR APLEER/Fixed time blocking after grid blackout recovered

FALE / Validator: Hohre FAMEREH / Test date: 2015403 18H
NI AEE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 750V

o * = .

EREEAESN / Rated active 95 KW

output:

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

HEMEIRHE—F ERANZFEHSEIBE / Interruption on DC input
NI —a T4 aF OB LEFERSIC. BERAADETERL. FIEHERSZLICUNT, BIMENELTELSIZHIFT 5,

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.

"ERANEBERATS,
Enable DC-input again.

CERAANBRASNZR. BEBISIRILRREZEATSIE, T3, BESIBIERROGFAZRIGT S,

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

o —— — — [ —— E——
! ! ! ! ! GridVoltage r:
S0l S S —— . S i
| | | |
g : 10F IR B &1/ ! ! !
S e e T B e i .
- < AG blackout for 10s ! ! !
o | | | |
=>
L B EELEEEEEEEEE SRR ERREREE LT e ]
s l l l l l l
I R e R R 1
| | | | | |
J | | | | | |
%) | | | | | |
0 100 200 300 400 500
900 ‘ | w w ‘ 37500 T
810 | oy e — — SR e — Power [133742.35
| | ~
S 7R mRAh o R AN | - % ****** . ReacPow 7 29984.6
— 630 -—--|-4«— - |e————d- oo oo - H26226.9 T
T - e failure and input again | | i 7777777 % _ 7U7[)c7 a2 t
© . . ]
5 oasef-{-HH---------- e e 0 b T -{18711.5 3
o I I | | | o
T 30 FIALBIBLIERE 3008 R S . 14953.9
Z 270F-H--H4------- e oo e +1119.2 ¢
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FEIMER/T—F / Manual restart function enabled

HEEIRE—F BERANFERIET. ZORICEEEZH LI LI5S /AC-Voltage failure after DC interruption
NIV T3 OBLSIEIE R FIZ, BFRADEERT 5,

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

RIMEEOETERLESE. HEERET2ICUY. BFEFLIES,

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

-RIMEEEEESE S,

The grid voltage recovers.

"ERANEEEAT S,

Enable DC—input again.

ARSI RE R RN FE > T H . HEYV TSI L7222

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.
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HEMERE—F BERANZFEHRIET. ZORICEEERESHE B E/AC-Voltage failure after DC interruption
NIV T4 OBLSIFEIEEEREFIZ, BEFRADEERT 5,

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

RIMEEOETERLESE. HEERET2ICUY. BFEFLIES,

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

‘RITEEEEESE S,

The grid voltage recovers.

"ERANEBERAT S,
Enable DC-input again.

FIHERCEREAENEFERALTOSLDICHO>TIERANSBIRASN-Z. FIHERICERAEREZEALTVDHDIZHH>TITRRE
ENEBELLZ. BEBILSIREEFATEHIE,

Measure the “reconnection blocking time” after reengage of DC and AC.
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HEEIRE—F EEFHEAESET. ZORICEFRANZERS LI5S / DC interruption after AC-voltage failure
NIV T4 a3 OBLSIHIERERBIC, FEERESES,

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

CERANEEHL. SIHERETZICUY. BFEFLESES,

Disconnect the control power supply completely to stop the operation.

-RIMEEEEESE S,

The grid voltage recovers.
"ERANEBERAT S,
Enable DC—input again.

- FEERICEREANABEAEEALTVDIDICHO>TEERANABRASh =&, HEERIERABREEALTVSEDITHOTIIRE
BENMEEL-%. BEBAIIEERREERTEE,

Measure the “reconnection blocking time” after reeange of DC and AC.
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43 1B #5 N3 ER/ Operation power factor test
TARE / Validator: Kleinsorge TALEMEH / Test date: 2015438 19H
AW AEE / Nominal AC-voltage: | 420V / 440V DCAHNEE / DC-voltage: 750V
= Py = :
EEESENEHN / Rated active 25 kW

output:

{%#% / Remarks:

TAMA. / Test method:

HABHEFEHRI00%EREL. HEEEHR

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

H AT H= 25 kW(50Hz) / Operating power = 25kW@50Hz

ANEE HAEE HAEGR BB HE
V) V) (A) (Hz) Power factor
750V 420V 34.37A 50.00 1.00
H A5 5= 25 kW(60Hz) / Operating power = 25kW@60Hz
ANEE HAEE HAER IR NE
V) V) (A) (Hz) Power factor
750V 440V 32.80A 60.00 1.00
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4.4 H SRR ERAER / Higher harmonics test in output current

FALE / Validator: Hohre FAMEREH / Test date: 201554 3H06H
NI AEE / Nominal AC-voltage: | 420V DCAAEE / DC-voltage: 750V

o * = :

EEEMENEHN / Rated active 95 KW

output:

%% / Remarks:

TARAE / Test method:

HABNEFEHKI00%IZREL., 2~40RETEHE REEZER DR FUTOHHATEREINS, / Operate the power conditioner at rated power

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

V I/%Cn

ACO

x 100% (A)

Acn:  /N\NT—a T 43+ OnREFRE HEF(A) / nth harmonic of output current (A)
IACo: /N\TJ—arT42aFTDERACH HER(A) / Rated output current of power conditioner (A)

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

FL6HT—%(50Hz) / Summary of data @50Hz

40 RETHREEER L1 L2 L3 £ $%E
Total distortion up to 40t"n Criteria (%) Result
TE & 100% 1.12% 1.06% 1.11% 5%LLTF / 5% OK
L1 L2 L3 EHE(%) $%E
E & 100% Criteria (%) Result
e RAEFHRIRE 5 5 5 - -
Max value order
EiRUNER 0.77% 0.70% 0.78% 3%LLT / 3% OK
Measurement value
FEHT—2(60Hz) / Summary of data @60Hz
40 RETHHREER L1 L2 L3 HAE%) $I|5E
Total distortion up to 40'n Criteria (%) Result
TEF& 100% 1.01% 0.91% 0.98% 5%LLT / 5% OK
L1 L2 L3 EHE%) $%E
E & 100% Criteria (%) Result
B KA TR 5 5 5 - -
Max value order
EiRUNER 0.72% 0.63% 0.73% 3%BAT / 3% OK
Measurement value
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REEE B (EF& 100%EF  @50Hz) / Example for higher harmonic test 100% of rated power@50Hz

RH BIEERME BHESERE%) HAEMm) HE
n® harmonic L1 [A] L2 [A] L3 [A] L1 %) L2 [%] L3 [%] Limit[] R

2 0.061 0.052 0.039 0.18 0.15 0.12 3.00% ok
3 0.095 0.051 0.05 0.28 0.15 0.15 3.00% ok
4 0.026 0.028 0.029 0.08 0.08 0.09 3.00% ok
5 0.259 0.237 0.262 0.77 0.70 0.78 3.00% ok
6 0.018 0.019 0.019 0.05 0.06 0.06 3.00% ok
7 0.159 0.165 0.171 0.47 0.49 0.51 3.00% ok
8 0.018 0.018 0.019 0.05 0.05 0.06 3.00% ok
9 0.02 0.019 0.02 0.06 0.06 0.06 3.00% ok
10 0.016 0.016 0.016 0.05 0.05 0.05 3.00% ok
11 0.078 0.083 0.076 0.23 0.25 0.23 3.00% ok
12 0.014 0.015 0.014 0.04 0.04 0.04 3.00% ok
13 0.127 0.134 0.13 0.38 0.40 0.39 3.00% ok
14 0.014 0.014 0.014 0.04 0.04 0.04 3.00% ok
15 0.014 0.014 0.015 0.04 0.04 0.04 3.00% ok
16 0.012 0.013 0.013 0.04 0.04 0.04 3.00% ok
17 0.041 0.039 0.04 0.12 0.12 0.12 3.00% ok
18 0.01 0.011 0.011 0.03 0.03 0.03 3.00% ok
19 0.063 0.064 0.061 0.19 0.19 0.18 3.00% ok
20 0.01 0.01 0.01 0.03 0.03 0.03 3.00% ok
21 0.01 0.01 0.011 0.03 0.03 0.03 3.00% ok
22 0.008 0.008 0.008 0.02 0.02 0.02 3.00% ok
23 0.047 0.043 0.045 0.14 0.13 0.13 3.00% ok
24 0.007 0.008 0.008 0.02 0.02 0.02 3.00% ok
25 0.024 0.024 0.021 0.07 0.07 0.06 3.00% ok
26 0.007 0.007 0.007 0.02 0.02 0.02 3.00% ok
27 0.007 0.007 0.008 0.02 0.02 0.02 3.00% ok
28 0.006 0.007 0.007 0.02 0.02 0.02 3.00% ok
29 0.035 0.033 0.034 0.10 0.10 0.10 3.00% ok
30 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
31 0.011 0.011 0.009 0.03 0.03 0.03 3.00% ok
32 0.005 0.006 0.006 0.01 0.02 0.02 3.00% ok
33 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
34 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
35 0.022 0.02 0.022 0.07 0.06 0.07 3.00% ok
36 0.005 0.005 0.005 0.01 0.01 0.01 3.00% ok
37 0.015 0.016 0.015 0.04 0.05 0.04 3.00% ok
38 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
39 0.008 0.007 0.008 0.02 0.02 0.02 3.00% ok
40 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok

HBeEER 1.12% 1.06% 1.11% 5.00% ok

DFi [%]
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REEE B (EF& 100%EF  @60Hz) / Example for higher harmonic test 100% of rated power@60Hz

RH BIEERME BHESERE%) HAEMm) HE
n® harmonic L1 [A] L2 [A] L3 [A] L1 %) L2 [%] L3 [%] Limit[] R

2 0.028 0.035 0.036 0.09 0.11 0.11 3.00% ok
3 0.125 0.051 0.069 0.39 0.16 0.21 3.00% ok
4 0.025 0.026 0.025 0.08 0.08 0.08 3.00% ok
5 0.231 0.203 0.234 0.72 0.63 0.73 3.00% ok
6 0.021 0.022 0.022 0.07 0.07 0.07 3.00% ok
7 0.113 0.125 0.122 0.35 0.39 0.38 3.00% ok
8 0.016 0.016 0.017 0.05 0.05 0.05 3.00% ok
9 0.019 0.016 0.015 0.06 0.05 0.05 3.00% ok
10 0.015 0.014 0.014 0.05 0.04 0.04 3.00% ok
11 0.084 0.083 0.081 0.26 0.26 0.25 3.00% ok
12 0.012 0.012 0.012 0.04 0.04 0.04 3.00% ok
13 0.063 0.066 0.065 0.20 0.20 0.20 3.00% ok
14 0.012 0.012 0.012 0.04 0.04 0.04 3.00% ok
15 0.012 0.01 0.012 0.04 0.03 0.04 3.00% ok
16 0.01 0.01 0.01 0.03 0.03 0.03 3.00% ok
17 0.028 0.028 0.028 0.09 0.09 0.09 3.00% ok
18 0.008 0.008 0.008 0.02 0.02 0.02 3.00% ok
19 0.049 0.052 0.052 0.15 0.16 0.16 3.00% ok
20 0.007 0.008 0.008 0.02 0.02 0.02 3.00% ok
21 0.007 0.007 0.009 0.02 0.02 0.03 3.00% ok
22 0.007 0.007 0.007 0.02 0.02 0.02 3.00% ok
23 0.015 0.016 0.016 0.05 0.05 0.05 3.00% ok
24 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
25 0.039 0.043 0.041 0.12 0.13 0.13 3.00% ok
26 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
27 0.006 0.005 0.008 0.02 0.02 0.02 3.00% ok
28 0.006 0.007 0.007 0.02 0.02 0.02 3.00% ok
29 0.013 0.014 0.019 0.04 0.04 0.06 3.00% ok
30 0.005 0.006 0.005 0.02 0.02 0.02 3.00% ok
31 0.049 0.054 0.052 0.15 0.17 0.16 3.00% ok
32 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
33 0.014 0.014 0.021 0.04 0.04 0.07 3.00% ok
34 0.007 0.008 0.008 0.02 0.02 0.02 3.00% ok
35 0.034 0.039 0.04 0.11 0.12 0.12 3.00% ok
36 0.006 0.006 0.006 0.02 0.02 0.02 3.00% ok
37 0.023 0.021 0.011 0.07 0.07 0.03 3.00% ok
38 0.007 0.008 0.008 0.02 0.02 0.02 3.00% ok
39 0.005 0.004 0.004 0.02 0.01 0.01 3.00% ok
40 0.004 0.004 0.005 0.01 0.01 0.02 3.00% ok

HBeEER 1.01% 0.91% 0.98% 5.00% ok

DFi [%]
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45 IR E T ER/ Leakage current test

TARE / Validator: Guenter Kleinsorge TAMEMBR / Test date: 2015401 A 27H
AW AEE / Nominal AC-voltage: | 420/440V DCAAEFE / DC-voltage: 970V

= = = .

EEESENEHN / Rated active 25 kW

output:

% / Remarks:

BEANKIZHENDGEOAVFERITSEBELTIEE,

JETHE BB EER 200V AD /TR D=6, 400VH D E HEEE(LALVAS, 400VE200V
ICHETHE ETHEEETHA I AEBOIGFEEMNVUT THA I LIEHLTLVS,

420VAC/50Hz— A Z —fEfi  tpP S B2/ 420VAC/50Hz — star center ground connection

R ER (420V) S f-FIFEE(420V) | it [ (200V 4 5 )
4 — Ground 8.06mA 8.06V 3.83v

440VAC/60Hz— A ¥ — 5 TP S B2/ 440VAC/60Hz — star center ground connection

miEER (420V)

Ui - [ FE T (420V)

s - [ 28 (200 V4L )

4 — Ground

8.06mA

8.06V

3.66V
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46 BT £ RN RESHER/Suppression function test against voltage—rise

T ARE / Validator: Andreas Kleinheinz TANERB / Test date: 2015438268
AW AEE / Nominal AC-voltage: | 420V / 440V DCAAEFE / DC-voltage: 750V

= P == .

EEESENEHN / Rated active 25 kW

output:

{%#% / Remarks:

RER 1. ENEAHIE K LUl 462V/50Hz / Reactive method, detection level = 462V/50Hz
Phase L1
RmEREME Grid | PCS H HEE PCS Hi 51 Effective 515 Power HI%E
Voltage output voltage Power faktor Result
447 .30 459.13 25175.73 1.00 OK
449.40 461.10 25165.14 1.00 OK
453.60 462.84 23073.02 0.91 OK
455.70 463.70 21456.41 0.85 OK
457.80 465.95 21476.79 0.85 OK
Phase L2
RinsREEGrid PCS 4 W EJE PCS H A Effective 13 Power ¥ E
Voltage output voltage Power faktor Result
447.30 458.80 25210.05 1.00 OK
449.40 460.96 25185.89 1.00 OK
453.60 463.20 23800.91 0.94 OK
455.70 463.49 21454.95 0.85 OK
457.80 465.64 21470.93 0.85 OK
Phase L3
RMEREEE Grid | PCS H HEE PCS Hi 51 Effective 515 Power HI%E
Voltage output voltage Power faktor Result
447.30 458.51 25181.49 1.00 OK
449.40 460.76 25174.20 1.00 OK
453.60 463.35 24129.70 0.96 OK
455.70 463.14 21478.45 0.85 OK
457.80 465.22 21476.41 0.85 OK
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RER 2. BAREIHIE M LU 468V / Active method, detection level = 468V

Phase L1

THREREEGrid | PCS HAERE PCS Hi 51 Effective 5132 Power $I7E

Voltage output voltage Power faktor Result

447.30 459.05 25209.05 1.00 OK
449.40 461.22 25199.29 1.00 OK
453.60 465.30 25166.64 1.00 OK
455.70 467.08 24154.21 1.00 oK
457.80 467.27 19571.20 1.00 OK
459.90 467.01 14828.90 1.00 OK
461.99 466.96 10216.88 1.00 OK
464.09 466.91 5644.61 1.00 OK
466.19 467.01 1075.91 1.00 OK
468.29 468.47 134.14 0.95 OK

Phase L2

TREREEGrid | PCS HAEE PCS H A Effective $13E Power $I|E

Voltage output voltage Power faktor Result

447.30 458.94 25186.60 1.00 OK
449.40 461.12 25194.63 1.00 OK
453.60 465.01 25164.77 1.00 oK
455.70 467.27 25178.46 1.00 OK
457.80 467.30 20890.14 1.00 OK
459.90 467.36 16271.96 1.00 OK
461.99 467.39 11618.92 1.00 OK
464.09 467.38 7207.51 1.00 OK
466.19 467.14 2432.85 1.00 OK
468.29 468.42 134.46 0.96 OK
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Phase L3
THREREEGrid | PCS HAERE PCS Hi 5 Effective 5132 Power $7E
Voltage output voltage Power faktor Result

447.30 458.62 25192.55 1.00 OK
449.40 460.78 25199.36 1.00 OK
453.60 464.77 25196.42 1.00 OK
455.70 467.18 25159.49 1.00 OK
457.80 467.60 21571.41 1.00 OK
459.90 467.59 16957.70 1.00 OK
461.99 467.44 12228.46 1.00 OK
464.09 467.48 7806.64 1.00 OK
466.19 467.46 3081.19 1.00 OK
468.29 468.15 137.14 0.95 OK
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AER 1. EFEEIE K L1 484V/60Hz / Reactive method, detection level = 484V/60Hz
Phase L1
RRERSEEGrid | PCS HAEE PCS H 71 Effective 13 Power ¥I5E
Voltage output voltage Power faktor Result
468.60 480.08 25211.88 1.00 OK
470.80 482.22 25225.40 1.00 OK
475.20 484.84 24168.16 0.96 OK
477.40 484.70 21521.52 0.85 OK
479.60 486.96 21525.06 0.85 OK
Phase L2
RAREREEGrid | PCS HAEE PCS H 71 Effective 115 Power ¥ E
Voltage output voltage Power faktor Result
468.60 479.66 25237.18 1.00 oK
470.80 481.93 25229.30 1.00 oK
475.20 484.94 24597.83 0.97 oK
477.40 484.81 22055.39 0.87 oK
479.60 486.64 21544.04 0.85 oK
Phase L3
RRERSEEGrid | PCS HAEE PCS H 71 Effective 13 Power ¥|5E
Voltage output voltage Power faktor Result
468.60 479.35 25225.79 1.00 OK
470.80 481.73 25217.68 1.00 OK
475.20 485.03 24789.12 0.98 OK
477.40 485.05 22555.12 0.89 OK
479.60 486.36 21515.75 0.85 OK
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AER 2. HEHEFIE H L~ 490V / Active method, detection level = 490V

Phase L1

THREREEGrid | PCS HAERE PCS i 5 Effective 5128 Power $I7E

Voltage output voltage Power faktor Result

468.60 480.07 25255.30 1.00 OK
470.80 482.27 25239.16 1.00 OK
475.20 486.60 25232.96 1.00 OK
477.40 488.69 25202.48 1.00 OK
479.60 489.11 20717.82 1.00 OK
481.80 489.00 15634.07 1.00 OK
483.99 489.05 10618.65 1.00 OK
486.19 488.95 5531.52 1.00 OK
488.39 488.97 649.06 1.00 OK
490.59 490.74 130.41 0.89 OK

Phase L2

TREREEGrid | PCS HAEE PCS H A Effective $13E Power $I|E

Voltage output voltage Power faktor Result

468.60 479.74 25214.33 1.00 OK
470.80 481.92 25230.95 1.00 OK
475.20 486.31 25235.68 1.00 OK
477.40 488.46 25223.20 1.00 OK
479.60 489.44 22072.76 1.00 OK
481.80 489.30 16933.20 1.00 OK
483.99 489.34 11986.13 1.00 OK
486.19 489.34 7114.06 1.00 OK
488.39 489.23 2051.48 1.00 OK
490.59 490.66 131.28 0.90 OK
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Phase L3
TREREEGrid | PCS HAEE PCS H A Effective $13E Power $I|E
Voltage output voltage Power faktor Result

468.60 479.44 25219.44 1.00 OK
470.80 481.68 25235.20 1.00 OK
475.20 486.06 25226.20 1.00 OK
477.40 488.40 25234.26 1.00 OK
479.60 489.54 22903.36 1.00 OK
481.80 489.46 17899.37 1.00 OK
483.99 489.52 12832.16 1.00 OK
486.19 489.48 7865.70 1.00 OK
488.39 489.43 2742.85 1.00 OK
490.59 490.31 130.31 0.88 OK
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48 VIR A—EERESER /Soft—starting function test

TALE / Validator: Héhre TALERER / Test date: 201543891
NFRHEAEE / Nominal AC-voltage: | 420V DCAAERE / DC-Voltage: 650
= ] = .
ERESENEHN / Rated active 25 kW
output:
{&%Z / Remarks: 50Hz & 60Hz THEFILIEI U the result is the same at 50Hz or 60Hz
Device STP 25000TL-IP-30 Date / Temp./ Hum.| ©8.Mar.2015 / 22.43°C / 37.95%
Serial }99?7701}573} 77777777777 Validator Ijébte 7777777777777777777777777 B
Sample Number 08492 TESYS-ID TESYS11 / 3P.2.1b
SW-Version 01.00.10.R Standard JET2013_SwitchOp
Grid Type ThreePhase Testpoint SoftStartFunction50Hz: ok
4.8 Soft-starting Function Test (50Hz)
MPP-Power : 100% = 25000W Grid Voltage: 242 .5V Samplerate: 10kHz
MPP-Voltage: 650.0V Grid Frequency: 50.0Hz Cycle: 1/1
URMS,Ll-N URMS,LZ-N URMS,LB-N
| | | | | | |
ST 246 — s
—_ | | | | | | |
T R o
E | | | B == ; t
T M T R R RREREEEEE
> I I I I I I I
T 2401 e e
= | | | | | | |
© o3gl--oq I R R [ L j
IRMS,Ll IRMS,LZ IRMS,L3 o IRMS,Limit = 51.5491A / 34.7097A
<60 CTT T cTT T T e
= | | | | | | |
% | ‘ | EHREFT34.TAD150% (43.5A) AC-current 150% Irated 51.55A) |
>‘ | | . . . . |
O 401 o Moo
@ | |
| | | | | |
= 3 : : P s
g I ! ! | | = |
3 Y 0—25kKWET: #3107 T B —— ——— I
= l } EH B I50WEAEL !
[3) | 0—25kW in approx 10sec | |
= ‘ | AC—current less than 150% Irated |
(O] | | | | |
E 0 )N | | | |
RlyAB RlyBC — RIyCA
Closed 1 1 1 1 1 -1
l l l l l
| | | | | |
| | | | | |
| | | | | |
| | | | | |
Open|———|-~---- poooooooo-- EEEEEPPEEE SEEEEEEEEES EEEEEEPPES (EEEEEEEPEE :
0 2 4 6 8 10 12
Time [s]
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5.1 ANBHRERR (BLUARRZEHRER) /Sudden change of DC-input power
T ALE / Validator: Hohre TAREMHB / Test date: 201452A811H
AR AEIE / Nominal AG-voltage: | 440V DCAAERE / DC-voltage: 650V
=) * = .
EREMENES / Rated active 25 kW
output:

&% / Remarks: 50Hz & 60Hz THEFIX[F U the result is the same at 50Hz or 60Hz

AC /1% 50%—75%—50%Z 275/ AC output power change from 50% to 75% and 75% to 50%

<
o inverter current
S —— — max. AC-current
o
@ 5 150% rated current |
5 T
R AR R
H ||| ”Il"l‘lll‘l
s ‘ L '“"u"!l!\“l'f“ I
o i il i A ok
+ fl Il U et
< | |
g 777777777 T T T - T - T -
c e
H 0l ____l________ _|
| |
[ [
40 50 60
700 ‘ ‘ ‘ ‘ ‘ ‘ 37500
| | | |
694 - Uc| DC-Power‘%33889~7
| | | |
= 688 _— B T 30279.4
= 683 ---- b b A e Lo Lo —26669.1
& 677 -~ - . A R R R e ~23058.8
| | | | | |
*_.; 671 - - - e i T B —19448.5
| | | | | | —
1 > 665‘ 15838.2
i Z 659R 12227.9
Q 654 8617.6
648 5007.3
1397
21200
Z 19754.3
b
R g 18308.6
H 9 iese2.0
! .
? g
15417.3
13971.6
1
=
o
-
<
oo
o
ju
0
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AC H 11 % 50%—25%—50%Z =25/ AC output power change from 50% to 25% and 25% to 50%

A o0 N O

Inverter DC Power P[W]]

AC Hih

: T T T T
: 60 lililiiiiiiii 777777 ;737777;77737777;77 inverter current
E Qb ----L-—— T EREEEE R EEEEEEEEE - —— — max. AC-current
% Ze,y“anhl‘ ,,,,,,,,, R S at“lrl;,t*%u%; 0 ' 150% ratsj crrrejt T
I I e I I Il
s LI\Ml\[lh Mww T M!h !MHV!\ i I Am; TR .1|'u|uv!w
@ il '\M’\ A R '\M‘\ | ’\'I‘1| \i\ il \l’\l’“‘ (il iﬂ |I|| \H <\i1 i Hl' | M I
R E -20 l"iv 1 = I' il “I'III‘ l' Il 1 | ‘ 'I i Ilk ‘l‘ i l l M |‘l
H t il | | ‘ Il R Il I I
S -40""""”"""1 ********** 1*"”*"*”""""”"*”""7 *********
c — | —_ . } . T
To-6e - FToTT 1Tt Tt FTTT T I T ]
| | | | | |
) 10 20 30 a0 50 60
700 37500
694 33819.
= 688 30139.
= 683 26458.
% 677 22778.
£ 671 19098
$ 665 15417.
B Z 659 11737.
i 654 8056.8
8 648 = 4376.4
642 696
)
14200
Z 12752.7
<
¢ 11305.3
&
i 9858
=
8410.6
6963.3
)
1
3
)
ey
eT1]
o
I
0
60

Time [s]

[EARER150%LL T, 100% %88 2 2 R[] A30. SR LA | (2l
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6.3 BRRE B T {E TEE&(FRT) /Fault Ride Through Test (FRT) according JEAC9701-2012

TALE / Validator: Hshre TANERER / Test date: 2015%F03 A 18H

AFRHAERE / Nominal AC-voltage: | 420V/440V DCAHERE / DC-voltage: 700V MPP

o A s .

EHRAMENES / Rated active 25 kW

output:

{#% / Remarks: Test done according JEAC9701-20122

BBy B £ 1K T 5 BR(FRT-50Hz/420V)

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

(R EE N WEREEE AR TE P B e A AR 80%H /18 i s Rl ¥IE

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

0° ZAHELRE (BRI 20%) 0.1sLAN 40.7 ms OK
Three phase short—circuit (20%) TEHRHkGC

No gateblock or discon—
nection happened

45° —fHEERE (FREH20%) 0.1sLLN 24.3 ms OK
Three phase short—circuit (20%) TRk

90° —ARELRE (BRI 20%) 0.1sLLN 27.1 ms OK
Three phase short—circuit (20%) TEHRHkC

0° —AREERE (FREHE0%) 1sEAY 94.6 ms OK
Three phase short—circuit (0%)

45° ZAHEERE (FREHE0%) 1sLAN 96.6 ms OK
Three phase short—circuit (0%)

90° —AREERE (FREHE0%) 1sEAY 86.6 ms OK
Three phase short—circuit (0%)

0° TAHEERE (YRERRA) 0.1sLIN 345 ms OK
Two Phase short—circuit Wye TEHA
connection side

45° ZAREERE (YRS 0.1sEAN 220 ms OK
Two Phase short—circuit Wye TR
connection side

90° TAHEERE (YRERRA) 0.1sEAN 313 ms OK
Two Phase short—circuit Wye TR
connection side

0° TAHEERE (A RERMAD 0.1sLAN 21.0 ms OK
Two Phase short—circuit A TEA
connection side

45° ARG (ARG 0.1sLAP 259 ms OK
Two Phase short—circuit A TEHA
connection side

90° ZHREEAS (AR 0.1sEAN 17.2 ms OK
Two Phase short—circuit A TEHA

connection side
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JET502017VolDrop / 6-3-1-2-P100-K0/BDEW/0°

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.35°C / 40.19%

Validator
Scenario / Fault
Type of diagram

FEFEIE 20%) @50Hz/420VAC
TESYS-ID

<
T

FR%E

BRPAEERT (

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30
ThreePhase

57,

Bt

i

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

B 0.3H0
Example of test item: FRT — Three phase short—circuit (20% remaining voltage)

Sample Number

SW-Version
Grid Type

AR S
Device
Serial

(=]

0.32
0.5

= {1 = <

pic]
vJ

L12
L23
L31
M
Tl
|
|
|
AT
R1yCA %

HI'
I
3.5

|

|

3
||
I

.31
I
0.425
1
L

|||’ |"
\' |
"il|!"l!lH"!iH'|
3

R1yBC

0.3
t [s]
ﬂ
%
|
0.35
t [s]

|
I
I
|
I
2.5
v{[wr
Il
i
2.5

0.29
T
I
MN|

0.275
R1yAB

L

|
|\
150%LL . 100%% 48 2 2 HRER 230, 5RO LA |

0.28
I
|

|
I
596
-612 L
!
I
Il

0.2

|
|
[
ﬂ
5

|
il
1.

|

t [s]

Ll

=——"=°=—" — ——— 1 = | |
EE———— — = | |
= ~ = = | |
EeEeee———— == == — | |
=e—_ < =—— = : ! !
VY——————— © =—— = () | ,
EeEe—°r —— | o I |l q | > Ll_____ 1]
= —_——

[

[

‘
I

0.01
‘I
0.07

0
t }s]‘ N
l
|
|
|
|
\

t [s]

-0.01
I Vl
|
|
|
|

|
|
|
|
l
h
1

-0.02
[
l
||’|
|
1
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-59
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USTH / moT

NREURE IoNE
Zoomed
pi]
L~

R OJERE
Zoomed
A
i

FY A —

3.5

2.5

.5
t [s]

JEiRfHE  No disconnection happend
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JET502017VolDrop / 6-3-1-4-P100-K0/BDEW/0°

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.33°C / 38.57%

FRFEH 0%) @50Hz/420VAC
Validator

TESYS-ID

Scenario / Fault

Type of diagram

%
e

TR

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30

PR (

ThreePhase

17

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

B 0.300
Example of test item: FRT — Three phase short—circuit (0% remaining voltage)

Sample Number

SW-Version
Grid Type

AR S
Device
Serial

(=]

== <
b

=

0.32

i
.iH
"H
3
0.5

]

i
L12
L23
L31
Il
K

R1yCA %

i — —

0.31
|
|
hMl
3.5
0.425

|

—

I
3

2R

|
|

|
|
il
R1yBC

t [s]
|
|
0.35
t [s]

0.3
i
|

i|

I

|

L

2.5
[

Jl
||.|

2.5

0.29
il
L]

0.275

R1yAB

L]
[ERREFI50%LL T, 100%% 48 % 2 KER 230, 5RP LA |

.28
|
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I

|
I
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W\M
|

[
1.
0.2

i
|
5
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5

|
M

]
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M
1
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|
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0.07

=—— | n e | ™
— % ——— |

a/
0
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\

|

I
o\

-0.01
|
|
|
|

0.01

[
|
|
I
|
h
1

-0.02
|
|
|
1
-0.02

vl °"1 USTH / moT
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—L&

RO
Zoomed
EXOYEREK
Zoomed
=2
e
R
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t [s]
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JET502017VolDrop / 6-3-2-2a-P100-K0/BDEW/0°

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.39°C / 40.59%

Y FEBMAD  @50Hz/420VAC

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

Validator
TESYS-ID
Type of diagram

N
NN

FR%E

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30

PR (

ThreePhase

'Eq:l’

2

;

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

61 :0.3HD

Sample Number

SW-Version
Grid Type

AR S
Device
Serial

(=]

0.5

e <

0.32

L12
L23
131
'!
|

i
|
R1yCA %

(o
— = = &8 ===
=— = =l \) ==
— = I o = | FE— 1w a @
—— =] m [— e——r | <t [T - T
= = m . = E— ™ . Y
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3
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I’ ‘
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I

IHVW

i

|.U |
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I
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-0.01
|
|
|
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|
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H
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|
1
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RS 1N
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No disconnection happend

R
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JET502017VolDrop / 6-3-2-2b-P100-K0/BDEW/0°

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.52°C / 38.74%

A AR @50Hz/420VAC

Example of test item: FRT — Two Phase short—circuit A connection side
Scenario / Fault

Validator
TESYS-ID
Type of diagram

<
Nk

TRk

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30

PR (

ThreePhase

'Eq:l’

2

i

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

61 :0.3HD

Sample Number

SW-Version
Grid Type

AR S
Device
Serial
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ﬂ
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JEHLHkSEE:  No disconnection happend
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IS I K TS ER(FRT-50H2z/378V) — Instantaneous voltage drop test — Voltage FRT accord-
ing JEAC9701-2012 (50Hz/378V)

IR EE N IR AR TE R P B I TR AR B 80%H /18 i Ry Rl ¥E

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

0° —ARELRE (BRI 20%) 0.1sLLN 28.6 ms OK
Three phase short—circuit (20%) TRk

45° —AHEERE (FREH20%) 0.1sLLN 27.8 ms OK
Three phase short—circuit (20%) TR

90° —ARELRE (BRI 20%) 0.1sLLN 36.9 ms OK
Three phase short—circuit (20%) TEHRHkGE

0° —AHEERE (FREHO0%) 1sLAN 83.0 ms OK
Three phase short—circuit (0%)

45° —ARELRE (FREH0%) 1sLAN 103.9 ms OK
Three phase short—circuit (0%)

90° —AREERE (FREHE0%) 1sEAY 87.5 ms OK
Three phase short—circuit (0%)

0° TAHEERE (YRERRA) 0.1sEAN 34.0 ms OK
Two Phase short—circuit Wye TR
connection side

45° ZAREERE (YRS 0.1sEAN 30.4 ms OK
Two Phase short—circuit Wye TR

connection side

90° ZAREERE (YRS 0.1sEAN 29.3 ms OK
Two Phase short—circuit Wye TR
connection side

0° ZHRsEAS (A RSB 0.1sLAPY 25.0 ms oK
Two Phase short—circuit A TR
connection side

45° TRRAEAE (A RERRIAD 0.1sLAN 38.2 ms oK
Two Phase short—circuit A TRk
connection side

90° TAHEERE (A RERAD 0.1sEAN 31.1 ms OK
Two Phase short—circuit A TEA

connection side
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JET562017V01Drop9@ / 6-3-1-2-P100-K8/BDEW/0P

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.31°C / 38.72%

Validator
Scenario / Fault
Type of diagram

FREJT 20%) @50Hz/378V
TESYS-ID

i

TR

PR (

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30
ThreePhase

7,

bl

;

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

B 0.300
Example of test item: FRT — Three phase short—circuit (20% remaining voltage)

Sample Number

SW-Version
Grid Type

R BR G
Device
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JE#LHkSE:  No disconnection happend
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JET502017Vo1Drop90 / 6-3-1-4-P100-K0/BDEW/0F
RawData / Page 1 of 3

TESYS1e / 3P.2.1b

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.31°C / 38.74%

Validator
TESYS-ID
Scenario / Fault
Type of diagram

FREERS  FEEJE 0%) @50Hz/378V

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

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30
ThreePhase

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

861 : 0.3 OB#RFEEIKT (
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No disconnection happend
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JET562017Vo1Drop9@ / 6-3-2-2a-P10@-Ke/BDEW/B°
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A FERMAN @50Hz/378V
Example of test item: FRT — Two Phase short—circuit A connection side
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i B B I 1K T 54 BR(FRT-50Hz/462V)
Instantaneous voltage drop test — Voltage FRT according JEAC9701-2012 (50Hz/462V)

NEARIEN A R AR T TE i P R IR D G L e 80% H 7148 I R[] ¥IE

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

0° —AREERE (FREE20%) 0.1sEAN 323 ms OK
Three phase short—circuit (20%) TRk

45° ZAHELRE (BRI 20%) 0.1sLIN 26.8 ms OK
Three phase short—circuit (20%) TEHRHkC

90° —AREERE (FREE20%) 0.1sEAN 334 ms OK
Three phase short—circuit (20%) TRk

0° ZAHELRE (FREH0%) 1sLAN 66.7 ms OK
Three phase short—circuit (0%)

45° —AREERE (FREHE0%) 1sEAY 80.2 ms OK
Three phase short—circuit (0%)

90° ZAHEERE (FREHE0%) 1sLAN 75.8 ms OK
Three phase short—circuit (0%)

0° ZARELRE (YRS 0.1sEAN 20.5 ms OK
Two Phase short—circuit Wye TRk
connection side

45° TAREERE (YRS 0.1sBAN 20.8 ms OK
Two Phase short—circuit Wye Tk
connection side

90° ZHRSEAE (YARERRRD) 0.1sLAPY 29.4 ms oK
Two Phase short—circuit Wye TRk
connection side

0° ZHRAEAE (A FERRND) 0.1sLAN 22.8 ms oK
Two Phase short—circuit A Tk
connection side

45° TAREERE (A RERUAD 0.1sEAN 19.3 ms OK
Two Phase short—circuit A TEA
connection side

90° ZAREERE (A RERMAD 0.1sLAN 335 ms OK
Two Phase short—circuit A TR

connection side

Page 72 von 99




JET562017VolDrop110 / 6-3-1-2-P10@-Ke/BDEW/B°

TESYS1e / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

Date / Temp./ Hum.| 18.Mar.2015 / 23.57°C / 37.91%

Fi#EE 20%) @50Hz/462V
Validator

TESYS-ID

Scenario / Fault

Type of diagram

%
e

TR

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

1900701684

08756

01.00.12.R

STP 25000TL-JP-30

PR (

ThreePhase

'quf

2

;

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

B 0.300
Example of test item: FRT — Three phase short—circuit (20% remaining voltage)
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Example of test item: FRT — Three phase short—circuit (0% remaining voltage)
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Example of test item: FRT — Two Phase short—circuit Y connection side
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AFERMAD @50Hz/462V
Example of test item: FRT — Two Phase short—circuit A connection side
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6.4 JE A EFER(FRT-50Hz) - FRT acc. JEAC2012 - Frequency fluctuation Test (50Hz)

JE A A ) R PEEES HIE
Frequency fluctuation Criteria: Result of DUT Result
T P R+2Hz/sT51.5H2 £ T Lk ARk OK
Ramp +2Hz/s till 51.5Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
7 v 7 IR-2Hz/s T415Hz % T AL AL OK
Ramp —2Hz/s till 47.5Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
AT > TIRITH0.8Hz THERAk THERAk OK

Jump +0.8Hz for 3 cycles

No gateblock or disconnec—
tion

No gateblock or discon—

nection happened
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ABRGERS: ARBREFHR X7 YTKIT+H0.8Hz @50Hz

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

MY H—

Device STP 25000TL-JP-30 Date 18.Mar.2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-RideThru | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result Stagel-GridF508RideThru: ok
| 1
LI e
|
|
|
|
|
l
|
: -FAC
~— |
N |
ju g |
- l
& e |
X g |
= s |
< |
Y4 |
|
|
|
|
|
|
|
|
|
l
|
50 T T T \;
| Il
= ———
P L
w | 1
§ 9Bl _______ L N Taca |
| 1 I
) | I AC,L2
5 | 1
P2 L e f ”””””””” ﬁ ””””””” IAC,L3
<
S | "
v | 1
[ e e ‘f **************** ﬂ **************************
| |
1 1 T
| |
= } | R1yAB
? E ! ! R1yBC
N < | | —— RIlyCA
= | | trigger
| | —— — Limit
: ;
] 0.06

Time [s]

JEfisfks:  No gateblock or disconnection happened
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HERIERG: ARBESHAR 5> TIKIT-2Hz/sT47.5HzE T @50Hz
Example of test item: Ramp —2Hz/s till 47.5Hz

Device STP 25000TL-JP-30 Date 18.Mar. 2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridFFluc49TT-1-1s: ok
50
‘N
e e B B L
= 3
o
(]
<
Y
ettt ettt tfheffodtefiefioiefiefiefodiofiefith s B A————— Wl
<
-l i
wn
E IAC,Ll
T Y e R e Tt At == I F=
+ AC, L2
S -
oS ) P IAc,L3 | _
=}
v
0
1 ,,,,,,,,,,,,,,,
= R1yAB
[ S R1yBC
A
=1 & — RlyCA
e trigger
— — Limit
0

Time [s]

UFRIZ T4 |

EiRfHE  No gateblock or disconnection happened |
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REREE RN BIRBEEHER 52T KIC+2Hz/sT51.5HzE T @50Hz
Example of test item: Ramp +2Hz/s till 51.5Hz

Device STP 25000TL-JP-30 Date 18.Mar.2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-TripTime | 200.19.a-Jet50-VfDisCon-420V-50Hz
Grid Type ThreePhase Result GridFFluc51TT-1-1s: ok
51.5 ! -
Fuc S
| |
| |
| |
| |
| |
| |
l l
| |
— oy R e e i et L e
N | |
I | |
| |
> | |
5 2 o
iy g | |
o | |
) | |
< | |
Y4 | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
l l
| |
99— """t A - ‘F - ‘F --
< S 1 1 L
| | | | | |
~ 30— = Tt == = [ el e Bl
w | | | | | |
£ | | | o L
20—~ --—-—-—- Tt == = L e e Al I -
+ | | | | | | AC,L2
5 | | | | | | I
| | | | | |
t 99r----------- S U 4 - U | AC,L3
S | | | | | |
(S} | | | | | |
| | | | | |
2 \ \ \ \ | |
| | |
1 ””””””” T T T © T -r -~ 1 - - - - - - - - - - - - - -~
| | |
= l l 1 RlyAB
N | | | R1yBC
=33 ‘ ‘ R
(=N N [*)) | | | yCA
oz o | | | .
< I | | trigger
| ; | —— — Limit
P [ r | |
| | | |
-0.5 0 0.25 0.9 A 1.1 1.25
Time [s]
JEiRAkEE  No gateblock or disconnection happened |

| OFRIZ 5
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i B K T s BR(FRT-60Hz/440V)/Instantaneous voltage drop test — FRT according
JEAC9701-2012 (60Hz/440V)

IR EE N IR AR TE R P B I TR AR B 80%H /18 i Ry Rl ¥E

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

0° —ARELRE (BRI 20%) 0.1sLLN 35.0 ms OK
Three phase short—circuit (20%) TRk

45° —AHEERE (FREH20%) 0.1sLLN 27.3 ms OK
Three phase short—circuit (20%) TR

90° —ARELRE (BRI 20%) 0.1sLLN 24.6 ms OK
Three phase short—circuit (20%) TEHRHkGE

0° —FREERE (FRFEIL0%) 1sLAN 71.2 ms OK
Three phase short—circuit (0%)

45° —ARELRE (FREH0%) 1sLAN 84.1 ms OK
Three phase short—circuit (0%)

90° —AREERE (FREHE0%) 1sEAY 86.6 ms OK
Three phase short—circuit (0%)

0° TAHEERE (YRERRA) 0.1sLIN 249 ms OK
Two Phase short—circuit Wye TR
connection side

45° ZAREERE (YRS 0.1sEAN 14.8 ms OK
Two Phase short—circuit Wye TR
connection side

90° ZAREERE (YRS 0.1sEAN 234 ms OK
Two Phase short—circuit Wye TR
connection side

0° ZHRsEAS (A RSB 0.1sLAPY 21.1 ms oK
Two Phase short—circuit A TR
connection side

45° ZHREEAS (A RSB 0.1sEAN 16.0 ms OK
Two Phase short—circuit A TRk
connection side

90° TAHEERE (A RERAD 0.1sEAN 17.2 ms OK
Two Phase short—circuit A TEA

connection side
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Example of test item: FRT — Three phase short—circuit (20% remaining voltage)
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Type of diagram
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1900701684
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REEEIE T (

Example of test item: FRT — Three phase short—circuit (0% remaining voltage)
STP 25000TL-JP-30
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SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

i B K T s BR(FRT-60Hz/396V)/Instantaneous voltage drop test — FRT according
JEAC9701-2012 (60Hz/396V)

IR EE N IR AR TE R P B I TR AR B 80%H /18 i Ry Rl ¥E

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

0° —ARELRE (BRI 20%) 0.1sLLN 21.4 ms OK
Three phase short—circuit (20%) TRk

45° —AHEERE (FREH20%) 0.1sLLN 37.6ms OK
Three phase short—circuit (20%) TR

90° —ARELRE (BRI 20%) 0.1sLLN 30.4 ms OK
Three phase short—circuit (20%) TEHRHkGE

0° —FREERE (FRFEIL0%) 1sLAN 72.4 ms OK
Three phase short—circuit (0%)

45° —ARELRE (FREH0%) 1sLAN 72.8 ms OK
Three phase short—circuit (0%)

90° —AREERE (FREHE0%) 1sEAY 93.0 ms OK
Three phase short—circuit (0%)

0° TAHEERE (YRERRA) 0.1sEAN 18.1 ms OK
Two Phase short—circuit Wye TR
connection side

45° ZAREERE (YRS 0.1sEAN 242 ms OK
Two Phase short—circuit Wye TR
connection side

90° ZAREERE (YRS 0.1sEAN 26.8 ms OK
Two Phase short—circuit Wye TR
connection side

0° ZHRsEAS (A RSB 0.1sLAPY 26.9 ms oK
Two Phase short—circuit A TR
connection side

45° ZHREEAS (A RSB 0.1sEAN 22.7 ms OK
Two Phase short—circuit A TRk
connection side

90° TAHEERE (A RERAD 0.1sLAN 24.6 ms OK
Two Phase short—circuit A TEA

connection side
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Example of test item: FRT — Two Phase short—circuit A connection side
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SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

i BB K T s BR(FRT-60Hz/484V)/Instantaneous voltage drop test — FRT according
JEAC9701-2012 (60Hz/484V)

IR EE N IR AR TE R P B I TR AR B 80%H /18 i Ry Rl ¥E

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

0° —ARELRE (BRI 20%) 0.1sLLN 22.5ms OK
Three phase short—circuit (20%) TRk

45° —AHEERE (FREH20%) 0.1sLLN 25.2 ms OK
Three phase short—circuit (20%) TR

90° —ARELRE (BRI 20%) 0.1sLLN 29.2 ms OK
Three phase short—circuit (20%) TEHRHkGE

0° —AHEERE (FREHO0%) 1sLAN 79.4 m OK
Three phase short—circuit (0%)

45° —ARELRE (FREH0%) 1sLAN 78.6 ms OK
Three phase short—circuit (0%)

90° —AREERE (FREHE0%) 1sEAY 749 ms OK
Three phase short—circuit (0%)

0° TAHEERE (YRERRA) 0.1sEAN 15.8 ms OK
Two Phase short—circuit Wye TR
connection side

45° ZAREERE (YRS 0.1sEAN 233 ms OK
Two Phase short—circuit Wye TR
connection side

90° ZAREERE (YRS 0.1sEAN 13.7 ms OK
Two Phase short—circuit Wye TR
connection side

0° ZHRsEAS (A RSB 0.1sLAPY 232 ms oK
Two Phase short—circuit A TR
connection side

45° ZHREEAS (A RSB 0.1sEAN 247 ms OK
Two Phase short—circuit A TRk
connection side

90° TAHEERE (A RERAD 0.1sEAN 12.7 ms OK
Two Phase short—circuit A TEA

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

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

1900701684

08756

01.00.12.R

STP 25000TL-IP-30
ThreePhase

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

(0. 3 OB ETFET (

Device

Serial

Sample Number
SW-Version
Grid Type

ARERIER B

|
|
|"
h.
4

AT

L12
L23 i
L31
I
|
(%) 7 32
""h
Il
|

I
R1yCA %

123 A

3.
il
T

R
5
|
|
|

0.31
]
|
|
m

il
L
NMJJ
L
R1yBC

0.3
I
|
|

t [s]
|

t [s]

i
5

!
|
|
2
I
1&!\

0.29
”h”

3
|
|
|
|
|
|
|
|
|
J
0.275
R1yAB

6.28
|||

0
481 -~ -
0.2

687

I
!
‘|
|
5
‘.
|

i
1

l
!
t [s]

739 b
T
L]

i
t [s]

£
=X
2
Lo
s
Z
£z
.Em
2o
AN
B
)
=
(=3
2
%%
N
2
o
©
2
@
E
i

iu%

0.02
I
MMM

0.1

0.01
|
i
|
\”
0.07

7]

EE—rt———— | In === ——| LN ! !
—_— . FPEV———"N ! IR ot ey
——————— —— | I | I
= A ” ” ”
| |
| |

0.04
t [s]

0.01

-0.02

4
4
105 F====F=

U -
L~y

EXROYEREK
Zoomed

it
EREFIwNEY
Zoomed

3.5

2.5

1.5
t [s]
TEifizfkie  No disconnection happend
Page 93 von 99

0.5




JETE62017Vo1Drop110 / 6-3-2-2a-P160-Ko/BDEW/@°

TESYS10 / 3P.2.1b

RawData / Page 1 of 3

Kleinheinz

L) @60Hz/484V

4
7l

Date / Temp./ Hum.| 18.Mar.2015 / 23.47°C / 37.47%

Validator
TESYS-ID
Scenario / Fault
Type of diagram

Y

Nk

N

FR%E

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

1900701684

08756

01.00.12.R

STP 25000TL-IP-30
ThreePhase

PR (

17

RawData: UacD, UacDZoom, lac, lacZoom, GridRelais

26 0.3 D
Example of test item: FRT — Two Phase short—circuit Y connection side
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Example of test item: FRT — Two Phase short—circuit A connection side
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6.4 JE A2 B ER(FRT-60HzZ) -

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

FRT acc. JEAC2012 — Frequency fluctuation Test (60Hz)

JE A ) ALY PEEES HIE
Frequency fluctuation Criteria: Result of DUT Result
T P R+2Hz/sT61.8Hz £ T Lk ARk OK
Ramp +2Hz/s till 61.8Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
7 v 7 R-2Hz/sT57.0Hz % T AL AL OK
Ramp —2Hz/s till 57.0Hz No gateblock or disconnec— No gateblock or discon—

tion nection happened
AT > TIRITH1.0Hz THERAk THERAk OK

Jump +1.0Hz for 3 cycles

No gateblock or disconnec—
tion

No gateblock or discon—

nection happened
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SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1
SERIERG: FIRMEBHEBR XTYTIKIZ+1Hz @60Hz

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

Device STP 25000TL-JP-30 Date 19.Mar. 2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-RideThru | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result Stagel-GridF61RideThru: ok
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3 l i
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= 1 ; — RlyAB
? 3 ! u R1yBC
3 < | | —— RILycA
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| . —— — Limit
| I
@ - I
1 i
0 0.85
Time [s]

1Efisfk%:  No gateblock or disconnection happened
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SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

HERERG: AEBEHHAR 5> TIKIT-2Hz/sT5THzET @60Hz
Example of test item: Ramp —2Hz/s till 57Hz

hY A —

Device STP 25000TL-JP-30 Date 19.Mar.2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridFFluc58-8TT-1-1s: ok
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3@ e e
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£ Toc,ua
e s e e T B jmm e ——— o -
) | IAC,LZ
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g ST} A L ___ Tacis |
= |
(S} |
° 1
| | | |
1 1 | e i T
| | | .
= | | | R1yAB
3 3 | ] R1yBC
N £ ! | | — RlyCA
2 | | | trigger
: | | —— — Limit
) 1 | 1 1 1
| | | | |
-0.61 0 2.2 N1.9 -0.61
Time [s]

UFRIZ T fig 4| |

TEfisfk:  No gateblock or disconnection happened |
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SMA Solar Technology AG | Medium Power Solutions | Test report | Version 1

REREE RN IR EEHER 52T KIZ+2Hz/sT61.8HzET @60Hz
Example of test item: Ramp +2Hz/s till 61.8Hz

Device STP 25000TL-IP-30 Date 19.Mar.2015
Serial 1900701684 Validator Kleinheinz
Sample Number 08756 TESYS-ID TESYS10 / 3P.2.1b
SW-Version 01.00.12.R VfDisCon-TripTime | 200.19.b-Jet60-VfDisCon-440V-60Hz
Grid Type ThreePhase Result GridFFluc61-2TT-1-1s: ok
61.8 - ! oo
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® 22 | | | | RLyBC
2 o 1 1 l L | ——— Ryca
= l l l l trigger
| | | bl — Limit
) 1 | 1 1 1
| | | | |
-0.59 7] 0.29 0.9 1.1 1.29

iEdLAkE:  No gateblock or disconnection hapened |

| OFRIZ Cfi1
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