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Important Note:

e This document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised
that information contained hereon reflects the Company’s findings at the time of its intervention
only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its
Client and this document does not exonerate parties to a transaction from exercising all their
rights and obligations under the transaction documents.

® This document cannot be reproduced except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this
document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless
otherwise stated the results shown in this test report refer only to the sample(s) tested.

Test Report Historical Revision:

Test Report Version Date Resume

2219/0019-1 23/01/2019 First issuance
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1 SCOPE

SGS Tecnos, S.A. (Electrical Testing Laboratory) has been contracted by SGS Tecnos, S.A. (Certification
body), in order to perform the testing according the following standard: “UNE 206007-1 IN, Requisitos de

conexidn a la red eléctrica. Parte 1: Inversores para conexion a la red de distribucion” (mayo 2013).
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2 GENERAL INFORMATION

21

Testing Period and Climatic conditions

The necessary testing has been performed along 8 working days between the 11t of December and the

18t of December of 2018.

All the tests and checks have been performed in accordance with the reference Standard (the tests are

done at = 25 °C).

SITE TEST
NAME oo :
AdArESS.. e :

2.2 Equipment under Testing

Apparatus type/ Installation ...............cc........ :
Manufacturer/ Supplier/ Installer ................. :
Trade Mark ......occcvvveeeeieiiiii e :

TYPE et :
Model/ TYPE oo :

Serial Number.............cccooo :
Serial Number ESE ...........cccoovvviviiiiii
Software Version ..........ccccccccvvi, :
Rated Characteristics ............ccceeeeeeieieienennn. :

Date of manufacturing: 2018

Test item particulars

INPUL s :

L 11 11 o |

Class of protection against electric shock ................. :
Degree of protection against moisture ...................... :
Type of connection to the main supply.........cccceeenneee. :

COO0lING GIrOUP ..t
1Y/ 7o U] = ST
Internal TranSforMEer ........ooueeeevieee e,

Shenzhen SOFAR SOLAR Co., Ltd

401, Building 4, AnTongDa Industrial Park, District 68,
XingDong Community, XinAn Street, BaoAn District,
Shenzhen City, Guangdong Province, P.R. China

Hybrid Inverter
Shenzhen SOFARSOLAR Co., Ltd.

SYFAR

S0 a=

HYD-ES

HYD 6000-ES
ZM1ES060J8A025
ZM1ES060J11111
V1.30

DC input: 90-580V for MPPT Max. 12 A x 2 and 42-58V
for battery, Max. 70 A
AC output: 230Vac, 50/60Hz, 27.3A, 6000VA

PV and Batteries

AC

Class |

IP 65

Single phase — Fixed installation
Natural Convection

No



Report N. 2219/0019-1

Page 6 of 60

UNE 206 007-1 IN

Copy of marking plate (representative):

Model Mo,

SSEAR

Hyornd Inverter S¥FAR Hyondinverter S¢FAR  Hyond Inverter
HY D 3000-ES Model Mo HYD 3600-ES Model Mo. HY D 4000-ES

Mz DG Ingist Weltage

so0v M DS Inpat Wallage

Dpnu ng HF'F" .'uugn Ru‘gt I

s00V Max OC Ingut Vellage _ 500V
i

Marhciurss. Shenzhm
Addrann- 400 Duidiag 4

OFARSOLAR Go, Lig
o'lqlhh:urllh': Biurist 8 HingDang
Carwrarizy Mk St ML [T Sharctren

Mantacturer: Shenztan SORRSOLAR Co
Addrann
‘Carwrarky, Mk Srast

?\ WODI 8- 81 WOE-AR-N 41 08 GELT ERSDEE OO ?\ WOECI8-4-1 WOE-AR-N 41 08 GEZ ERSD438 COOVI f Y WODI 28-8-1 WOE-AR-N &1 08 GBI ERSDEE, OO0V
= ASAATTT ROVESE UTE CE8-713241 o=

ACEAD A A K

ASAATTT ROVESS UTE CHS-713241

Liz
e E.ld“i .‘.founlh:urllpl'l D|l'.r|clﬂ AirgDang Adde s a1 E.ld“i .‘.founlh:urllpl'l D|l'.r|clﬂ MingDang
Dimisict, Shercrhvsn. Sharatren

ACEAD AAE| CTACEA A A K

Mansdsctures; Shenehen SOFARS0LAR Cn
Carwrerky Minka ST

= ASAATT? ROVESS UTE CHS-71344

Model Mo.

S E_,f\ﬂ Hybrid Inverter

M O Inpat .'ulana

Model No.

S E_Jflu.ﬂ Hybrid Inverter

[ —. L,

_ _adusinbies-0.8)

i civg 4, A
AR Bereed, HBaAG

WOED 2881 WOE-AR-N 41 D8 GBI ERSDE38, O

AZAATTT, ADIEES UTE SES-713-1 :i AZAATTT ADIEEE, UTE SI5-713-1

A C

EJ.'A. {5]s] I_"E\.I L

lage

€A A AL

mr-.ur.r rar; Shen 1 Lkl
ranna i Budicing 4 Ai'p'lqnlluuralh': izt 4 dinglang
c,a.m-ma Kinn Serest, Dok Dimtvict, Sherahe, O

WOED 2851 WOE-AR-N &1 D8 GEMT ERSDE8, OO0

DA CEAD A A K

SO AR

The above markings are the minimum requirements required by the safety standard. For the final
production samples, the additional markings which do not give rise to misunderstanding may be

added.

Label is attached on the side surface of enclosure and visible after installation
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Equipment under testing:
- HYD 6000-ES

The variants models are:

- HYD 3000-ES
- HYD 3600-ES
- HYD 4000-ES
- HYD 5000-ES

The variants models have been included in this test report without tests because the following features

don’t change regarding to the tested model:

- Same connection system and hardware topology.
- Same control algorithm.

- Output power within 2.5 and 2/3 of the EUT.

- Same Firmware Version.

The results obtained apply only to the particular sample tested that is the subject of the present test report.
The most unfavorable result values of the verifications and tests performed are contained herein.

Throughout this report a point (cemma) is used as the decimal separator.
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2.3 Test Equipment List
. . Equipment
From No. Equipment Name MARK/Model No. Equipment No. e oratian Ghe CEie
Digital .
1 - Agilent / DSO5014A MY50070266 2019-02-27
oscilloscope
2 Current clamp FLUKE /i1000s 32233919 2019-02-27
3 Current clamp FLUKE /i1000s 30413452 2019-02-27
4 Current clamp FLUKE /i1000s 30413448 2019-02-27
5 Differential probe Sanhua / SI-9110 153200 2019-02-27
f_E 6 Differential probe Sanhua / SI-9110 152655 2019-02-27
(%]
3
3 7 Differential probe Sanhua / SI-9110 111539 2019-02-27
8 Power analyzer ZLG / PA3000 703010002 2019-02-27
9 Temperature & |\ o etre/ TH101B SH-W001 2019-02-28
Humidity meter
10 Multimeter FLUKE / 87C 001 2019-02-27
11 Power analyzer Yokogawa / WT3000 91N61088 2019-02-27
Digital KEYSIGHT/
12 oscilloscope DSOX3024T MY57251898 2019-02-27
SGS 13 True RMS Fluke / 289C GZE012-53 2019-03-05

Multimeter
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2.4 Measurement Uncertainly

Voltage measurement uncertainty +1.5%
Current measurement uncertainty 2.0%
Frequency measurement uncertainty 0.2 %
Time measurement uncertainty 0.2 %
Power measurement uncertainty 2.5%
Phase Angle +1°
Ccos® +0.01

Notel: Measurements uncertainties showed in this table are maximum allowable uncertainties. The
measurement uncertainties associated with other parameters measured during the tests are in the laboratory
at disposal of the solicitant.

Note2: Where the standard requires lower uncertainties that those in this table. Most restrictive uncertainty has
been considered.

2.5 Definitions

ESE Auxiliary inverter Pn Nominal Power
EUT Equipment under testing Qs Quality factor

In Nominal Current UF Under frequency
OF Over frequency Un Nominal Voltage

ov Over voltage uv Under voltage
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2.6 Test set up.

Below is the simplified construction of the test set up.

HOLVINWIS Ad
~
IDHNOS IV

PV GENERATOR ACSIDE

Current and voltage clamps have been connected to the inverter output for all the tests.
All the tests and checks have been performed in accordance with the reference Standard as specified
previously. The used quality factor of resonant load was Qf=2.

For overvoltage generation test, the following test set up has been done.

Brvuledor -
TGeneer W m‘r‘tﬁ;” Fd (JxD
Frdpraiiginn

= 1008
PeEERD

The test bench used includes:

RATED OWNER /
SOELISNY e CHARACTERISTICS ID.CODE
100KVA
AC source Chroma /61860 10-300Vrms --
45-65Hz
DC source Chroma / 62150H- 0 — 1000Vvdc (0.01V step) _
1000S 0 — 40A (0.01A step)
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3 RESUME OF TEST RESULTS

INTERPRETATION KEYS

Test object does meet the requirement...................... . P Pass

Test object does not meet the requirement................ . F Fails

Test case does not apply to the test object................ : N/A  Not applicable

To make a reference to a table or an annex. ............. . See additional sheet

To indicate that the test has not been realized .......... : N/R  Notrealized
STANDARD STANDARD REQUIREMENTS

SECTION UNE 206007-1 IN: 2013

5 Technical requirements
5.1 Limitation of the DC injection into the grid side P
5.2 Requirements base on inverter isolation and array grounding P
5.3 Fault tolerance of residual current monitoring P
5.4 Frequency and Voltage trip limits and trip times P
55 Self-reconnection P
5.6 Unintentional islanding P
5.7 Overvoltage generation P
5.8 Grid quality P
5.9 Reconnection out of synchronism P

Note: The declaration of conformity has been evaluated taking into account the IEC Guide 115.
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4 TESTRESULTS

4.1 LIMITATION OF DC INJECTION

The verification of DC component emission test has been measured according to the chapter 5.1 of the
standard. DC current injection shall be < 0.5%ln.

The compliances with these requirements are stated in the following test report:

- CEI 0-21: Test Report no. 18TH0539-CEI 0-21_0 on 2018/11/26 which issued by Bureau Veritas
Consumer Products Services Germany GmbH.

4.2 REQUIREMENTS BASE ON THE INVERTER ISOLATION AND ARRAY GROUNDING

According to article 5.2 the inverter should not start unless the resistance between ground and PV input

terminal is higher than the required insulation resistance.

The compliances with these requirements are stated in the following test report:

- IEC/EN 62109-1:2010, IEC/EN 62109-2:2011: Test Report no. LD180903N042-R1 on 2018/12/04
which issued by Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch

4.3 DETECTION OF RESIDUAL CURRENT MONITORING IN THE PV

This test is required according to the article 5.3 of the standard.

The compliances with these requirements are stated in the following test report:

- |EC/EN 62109-1:2010, IEC/EN 62109-2:2011: Test Report no. LD180903N042-R1 on 2018/12/04
which issued by Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
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4.4 FREQUENCY AND VOLTAGE TRIP LIMITS AND TRIP TIMES

Abnormal conditions tests have been performed according to ranges and requirements stated in point 5.4

of the standard.

Thresholds stated in the Real Decreto 413/2014 have been considered.

4.4.1 Voltage

Voltage trip value

Voltage trip value

measured (%Un)

Disconnection time

measured (s)

Disconnection time

measured (s)

Un+10%Un 109.9% <1.500 1.435
Un+15%Un 114.6% <0.200 0.188
Un-15%Un 85.3% <1.500 1.430

Test results are graphically shown in following pages.
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Voltage measured: Un+10%Un

Voltege (p.u)

Time (£}

——Fower (pas)

Voltage Trip Time: Un+10%Un

“i% Agilent Technologies MON DEC 10 08:30:00 2018

2 L
1 i

AR
il e

AX = 1.43500000000s 1/AX = 696.86mHz AY(") = 0.0V

+> Mode +» Source it Y 5 Xl 2y X2 'Y X1 X2
Manual 3 v -3.24000s -1.80500s
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4.4.2 Frequency disconnection

Frequency (Hz)

Disconnection time limits (s)

Disconnection time measured

(s)
51 <0.5* 0.428*
48 > 3.0% 3.330%

(*) For the maximum frequency limit (51Hz), the maximum disconnection time is 0.5s.
(**) For the minimum frequency limit (48Hz), the minimum disconnection time is 3.0s.

Test results are graphically shown in following pages.
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Frequency measured: 51 Hz

Trip value

51.50 11a

51.25 1aa

51.00 + [EL]

--—u—h—v—-d""""""-mrnw

50,75 SERPPRRRSE W | 080

50150 aTa

50.25 [1E:14]
= El
2 i
== 50,00 v i 050 =
E ; —— Frequency [Hz)
= [
H - —— Power [pu
= 4575 [1E]

45 .50 0.3a

45.25 aza

4500 a.1a

4875 Likili]

48 .50 0.1a

N N R RN A AR S Y S S R R R R B B RN R R RS a RN S S o S R AT SRR RS
Time {5]

Disconnection time

Manual
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Frequency measured: 48 Hz

Trip value

50,50 1o

50.25 100

50.00 [i=1i]

45.75 [xE-11]

45 .50 oFo

45.25 [-11]
= El
z =
= 40,00 ety e i Bn e o - - S = aso0
E ; — Frequency {Hz |

o

E o —— Power jpa.)
= AT 040

48 .50 o030

48.25 i e oz

TR,

4200 1o

4775 oo

4T .50 010

e LR L LR L L e L LR R L L e L LR e L e L e L DL DR LR e L
Time (g

Disconnection time

MON DEC 10 13:05:06 2018

|||\\l"w|||\|||\wu\w|||\|||wlw|||u-m|||\||\\uww|||\|||uu\w-||\|||H'mupummqpuwwu|\|||ww||ww|||\|||wwllu|||u|'mm||wm|n||:“| ||| ”\ ‘|| ||\ |‘| ‘|| ||\ 'wl ||| ”\ ‘|I ||I ”‘
2

[AX = 3.33000000000s |1/AX = 300.30mHz AY() = 0.0V

X1
-12.3900s

< Mode

+» Source bt Y
Manual 3

X2

L)
9.06000s AT X2
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4.5 SELF RECONNECTION

Self-reconnection tests have been performed according to the point 5.5 of the standard.

The inverter must be capable to reconnect when voltage and frequency are within the normal ranges

according to standard.

Type Delay time Time measured (s)
OV: < 10%Un >3 min 187.7
UV: > 15%Un >3 min 193.9
OF: <50.5Hz >3 min 187.6
UF: > 48.0 Hz >3 min 187.6

OV: < 10%Un

T (p)

Pawn
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uVv: > 15%Un
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UF: > 48 Hz

Freqguency (Hz}

50.50

5025

45.75

45.50

F
o
"
W

&
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4.6 UNINTENTIONAL ISLANDING

Anti-Islanding requirements are detailed in the article 5.6 of the standard.

Test A is at full power, Test B is at 66%Pn, Test C is at 33%Pn

As the inverter can be connected to the LV network, compliances with these requirements have been
verified according to the standard UNE 206006. Following conditions with an ESE inverter has been tested:

Condition 1: EUT and ESE with islanding prevention activated.
Condition 2: EUT with islanding prevention activated and ESE deactivated.
Condition 3: EUT and ESE with islanding prevention deactivated.

46.1 Active Power >90% Pn. Test A

Balanced Load
M oe) | N | Pstonnection (s
-10 +10 280
-10 +5 351
-10 0 352
-10 -5 351
-10 -10 308
-5 +10 316
-5 +5 350
-5 0 477
-5 -5 341
-5 -10 400
0 +10 351
0 +5 380
0 0 491
0 -5 281
0 -10 407
+5 +10 278
+5 +5 359
+5 0 420
+5 -5 411
+5 -10 410
+10 +10 279
+10 +5 384
+10 0 360
+10 -5 358
+10 -10 359
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Curve for Test A
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Conditions P (kw) Qc(KVAr) | QI(KVAr) | Time limit (s) Ll E?nessured
1 5.838 6.198 6.143 <2 411
1 5.838 6.198 6.143 <2 492
2 5.838 6.198 6.143 <2 466
2 5.838 6.198 6.143 <2 412
3 5.858 6.235 6.125 —- -

Condition 1: EUT and ESE with islanding prevention activated.
Condition 2: EUT with islanding prevention activated and ESE deactivated.
Condition 3: EUT and ESE with islanding prevention deactivated.

Condition 1, test 1

SAT DEC 15 10:44:552 2018
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SAT DEC 15 10:48:13 2018

-1 1IN
Condition 1, test 2
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Condition 2, Test 2

% Agilent Technologi SAT DEC 15 11:15:41 2018
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4.6.2 Active Power 50-66% Pn. Test B

Balanced Load

ricla)

100

Balanced Load

M (%) | N (%) Disafmn ﬂe;;titggs()m)
0 5 150
0 4 226
0 3 220
0 P 216
0 1 166
0 0 155
o 1 176
0 2 142
0 3 142
0 4 148
0 5 139
Curve for Test B
-
=0
oo
g D e ()
2 oo
150
xo
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Conditions P (kw) Qc(KVAI) QI(KVAr) Time limit (s) | Time measured (ms)
1 3.843 4.105 4.045 <2 170
1 3.843 4.105 4.045 <2 155
2 3.843 4.105 4.045 <2 335
2 3.843 4.105 4.045 <2 512
3 3.843 4.105 4.045 -- --

Condition 1: EUT and ESE with islanding prevention activated.
Condition 2: EUT with islanding prevention activated and ESE deactivated.
Condition 3: EUT and ESE with islanding prevention deactivated.

Condition 1, Test 1

+> Mode
Manual

Y

SAT DEC 15 18:13:26 2018
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Condition 1, Test 2

Agilent Technologies SAT DEC 15 18:21:24 2018

2 Xl &y X2
Manual 4 -2.28180s -2.12700s

Condition 2, Test 1

7~ Agilent Technologies SAT DEC 15 15:01:29 2018
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Condition 2, Test 2

-4 Agilent Technologies SAT DEC 15 15:03:52 2018
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4.6.3 Active Power 25 - 33% Pn. Test C

Balanced Load
Disconnection (ms)
0, 0,
M%) | N (%) (limit at t=2s)
0 -5 311
0 -4 353
0 -3 381
0 -2 467
0 -1 306
0 0 367
0 1 430
0 2 359
0 3 336
0 4 397
0 5 312
Curve for Test C
10 DO
950
=00
=50
50
. =o
E_,
£
g 00
E 450 — . —a—Time (ms]
8" py
400 . g’ Ji -
a A *. +
oo w - s
=0
00
150
[

Balanced Load
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Conditions P (kw) Qc(KVAI) QI(KVAr) Time limit (s) | Time measured (ms)
1 1.973 2.123 2.092 <2 367
1 1.973 2.123 2.092 <2 430
2 1.973 2.123 2.092 <2 472
2 1.973 2.123 2.092 <2 510
3 1.973 2.123 2.092 -- --

Condition 1: EUT and ESE with islanding prevention activated.
Condition 2: EUT with islanding prevention activated and ESE deactivated.
Condition 3: EUT and ESE with islanding prevention deactivated.

Condition 1, Test 1

+> Mode
Manual

o

Y X

-1.33800s

SUN DEC 16 10:55:00 2018

-909.000ms

AX = 430.00000000ms N1/AX = 2.3256Hz [AY(1) = -3.08600kV '

+ Source X

A2 X1 X2
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Condition 1, Test 2

i.>> Agilent Technologies SUN DEC 16 10:55:00 2018
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Condition 2, Test 2

7 Agilent Technologies SAT DEC 15 14.27:10 2018
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4.7 OVERVOLTAGE GENERATION

The purpose of this test is to verify that the inverter complies with the transient voltage limits specified below

when the grid is disconnected from the inverter. The transient voltage limits have been measured according
to the article 5.7 of the standard.

Overvoltage
duration (s)

Overvoltage limit
value (%Un)

Overvoltage value
measured (%Un) at

Overvoltage value
measured (%Un) at

Overvoltage value
measured (%Un) at

100% Pn 75% Pn 50% Pn
0.0002 +280 123 124 126
0.0006 +218 126 126 128
0.002 +178 129 131 129
0.006 +145 65 57 42
0.02 +129 10 57 42
0.06 +120 10 55 40
0.2 +120 10 45 34
0.6 +120 10 24 21
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100 % Pn_
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50 % Pn_
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4.8 GRID QUALITY
4.8.1 Harmonics

The tests should be based on the limits of the EN 61000-3-2 for less than 16A and on EN 61000-3-12 for
more than 16A.

The compliances with these requirements are stated in the following test report:

- CEI 0-21: Test Report no. 18TH0539-CEI 0-21_0 on 2018/11/26 which issued by Bureau Veritas

Consumer Products Services Germany GmbH.

4.8.2 Flickers

The measurements of voltage fluctuations have been measured at 33 %, 66% and 100 % of the nominal

power value of the inverter.

Starting operation and Stopping operation
Prin(%0) Limit 33 % 66 % 100 %
PST <1 0.08 0.09 0.10
PLT <0.65 0.04 0.05 0.06
dc < 3.30% 0.23% 0.46% 0.59%
dmax 1% 0.29% 0.62% 0.75%

As it can be seen in the next screenshots, this test has two steps:

1.Starting operation
2.Stopping operation
The values took of Pst and PIt are the most unfavorable of the two steps.
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Starting operation and Stopping operation 33% Pn

Flicker Mode Uover:m = m m YOKOGAWA
Iover :s = = m Flicker:Complete 0:20:00
Count 272
Interval 10m00s-10m00s
Element 1
Yolt Range  300W~60Hz Element1 Judgement: Pass
un W1 230.072 v Total Judgement: Pass
Freq(u1) 49.999 Hz (Element1)
decl] dmax[+1 d(t)Ims] Pst Plt
Limit | 3.30 4.00 500 1.00 0.65
3.3002) N:12
Ho. 1 0.23 Pass 0.29 Pass 0 Pass 0.08 Pass
2 0.16 Pass 0.25 Pass 0 Pass 0.08 Pass
Resuld] Pass Pass Pass Pass 0.04 Pass
Update 600 2018-12-12 17:34:14
Starting operation and Stopping operation 66% Pn
Flicker Mode Uover:m = m m YOKOGAWA #
Iover:= = m m Flicker:Complete 0:20:  Flicker Form_]
Measurement
Count 22
Interval 10m00s~10m00s Flicker] dmax
Element 1
Yolt Range  300v-60Hz Element1 Judgement: Pass
un W1 230.510 v Total Judgement: Pass Initialize
Freq(u1) 20.000 Hz (Element1) Exec
dclx] dmax[=1 dit)Ims] Pst Plt
Limit | 3.30 4.00 500 1.00 0.65 Start
3.3002) N:12
No. 1 0.46 Pass 0.62 Pass 0 Pass 0.09 Pass
2 0.39 Pass 0.57 Pass 0 Pass 0.09 Pass
Reset
Resul] Pass Pass Pass Pass 0.05
0
Flicker
Settings
Update 600 2018-12-12 18:21:19
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Starting operation and Stopping operation 100% Pn

Flicker Mode Uover:= = m m YOKOGAWL
Iover:= = = = Flicker:Complete 0:20: _Flicker Form_]
Measurement
Count 272
Interval 10m00s~10m00s Flicker| dmax
Element 1
Yolt Range  300v-60Hz Element1 Judgement: Pass
Un W1 230.911 v Total Judgement: Pass Initialize
Freq(u1) 50.000 Hz (Element1) Exec
dc+] dmax[1 d(t)Ims] Pst Pl
Limit 3.30 4.00 500 1.00 0.65 Start
3.3002) N:1Z
No. 1 0.59 Pass 0.74 Pass 0 Pass 0.10 Pass
2 0.59 Pass 0.75 Pass 0 Pass 0.10 Pass
Reset
Result] Pass Pass Pass Pass 0.06
I
Flicker
Settings
Update 600 2018-12-12 18:50:43
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Running operation
Prin(%) Limit 33 % 66 % 100 %
PST <1 0.07 0.10 0.09
PLT <0.65 0.07 0.09 0.09
dc < 3.30% 0.21% 0.39% 0.14%
dmax 4% 0.28% 0.49% 0.28%

As it can be seen in the next screenshots is running operation. The values took of Pst and PIt are the
most unfavorable of the twelve steps of 10 minutes each one.

Running operation 33% Pn
Flicker Mode Uover:m = m m YOKOGAWA
Iover's = = m Flicker:Complete 2:00:00
Count 1212
Interval 10m00s-10m00s
Element 1
Yolt Range  300v/60Hz Element1 Judgement: Pass
un W1 230.226 v Total Judgement: Pass
Freq(u1) a20.000 Hz (Element1)
dclx] dmax[+1 dit)Ims] Pst Pt
Limit 3.30 4.00 500 1.00 0.65
3.3002) N:1Z
No. 1 0.16 Pass 0.26 Pass 0 Pass 0.07 Pass
2 0.16 Pass 0.21 Pass 0 Pass 0.07 Pass
3 0.17 Pass 0.22 Pass 0 Pass 0.07 Pass
4 0.19 Pass 0.27 Pass 0 Pass 0.07 Pass
5 0.21 Pass 0.28 Pass 0 Pass 0.07 Pass
b 0.16 Pass 0.25 Pass 0 Pass 0.07 Pass
7 0.14 Pass 0.23 Pass 0 Pass 0.07 Pass
8 0.14 Pass 0.22 Pass 0 Pass 0.07 Pass
9 0.14 Pass 0.23 Pass 0 Pass 0.07 Pass
10 0.13 Pass 0.22 Pass 0 Pass 0.07 Pass
11 0.15 Pass 0.23 Pass 0 Pass 0.07 Pass
12 0.15 Pass 0.23 Pass 0 Pass 0.07 Pass
Resuld] Pass Pass Pass Pass 0.07 Pass
Update 3600 2018-12-13 18:43:45
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Running operation 66% Pn

Flicker Mode Uover:= = = = 12 304 YOKOGAWL 4+
Iover:= = = m Flicker:Complete 2:00:_ Flicker Form_]
Measurement
Count 12-12
Interval 10m00s-10m00s Flicker] dmax
Element
Yolt Range  300W~60Hz Element1 Judgement: Pass
un W1 230.591 v Total Judgement: Pass Initialize
Freq(u1) 49.999 Hz (Element1) Exec
decl] dmax[~1 d(t)Ims] Pst P11t
Limit 3.30 4.00 500 1.00 0.65 Start
3.3002) N:1Z2
Ho. 1 0.39 Pass 0.49 Pass 0 Pass 0.10 Pass
2 0.08 Pass 0.11 Pass 0 Pass 0.07 Pass
3 0.35 Pass 0.43 Pass 0 Pass 0.08 Pass Reset
4 0.35 Pass 0.44 Pass 0 Pass 0.09 Pass
H 0.35 Pass 0.48 Pass 0 Pass 0.08 Pass
b 0.33 Pass 0.45 Pass 0 Pass 0.08 Pass
7 0.35 Pass 0.45 Pass 0 Pass 0.08 Pass
8 0.35 Pass 0.47 Pass 0 Pass 0.08 Pass
9 0.35 Pass 0.47 Pass 0 Pass 0.08 Pass
10 0.35 Pass 0.42 Pass 0 Pass 0.08 Pass
1M 0.34 Pass 0.42 Pass 0 Pass 0.09 Pass
12 0.33 Pass 0.43 Pass 0 Pass 0.09 Pass
Resuld] Pass Pass Pass Pass 0.09
0
Flicker
Settings
Update 3600 2018-12-14 10:39:51
Running operation 100% Pn
Flicker Mode Uover:m m m m 11 30a YOKOGAWL 4+
Iover:s = = m Flicker:Complete 2:00:00
Count 1212
Interval 10m00s~10m00s
Element
Yolt Range  300v-30Hz Element1 Judgement: Pass
un W1 231.021 v Total Judgement: Pass
Freq(u1) 20.001 Hz (Element1)
dclx] dmax[=1 dit)Ims] Pst Pit
Limit 3.30 4.00 500 1.00 0.65
3.3002) N:i1Z
No. 1 0.14 Pass 0.28 Pass 0 Pass 0.09 Pass
2 0.12 Pass 0.27 Pass 0 Pass 0.09 Pass
3 0.12 Pass 0.28 Pass 0 Pass 0.09 Pass
4 0.14 Pass 0.26 Pass 0 Pass 0.09 Pass
5 0.11 Pass 0.26 Pass 0 Pass 0.09 Pass
b 0.14 Pass 0.28 Pass 0 Pass 0.09 Pass
7 0.13 Pass 0.26 Pass 0 Pass 0.09 Pass
8 0.11 Pass 0.25 Pass 0 Pass 0.09 Pass
9 0.14 Pass 0.26 Pass 0 Pass 0.09 Pass
10 0.14 Pass 0.25 Pass 0 Pass 0.09 Pass
11 0.11 Pass 0.25% Pass 0 Pass 0.09 Pass
12 0.11 Pass 0.27 Pass 0 Pass 0.09 Pass
Resul] Pass Pass Pass Pass 0.09 Pass
Update 3600 2018-12-18 08:05:14
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4.9 RECONNECTION OUT OF SYNCHRONISM

TECHMOLOGIES

1 =1

40.04¢

=

Angle before the | Angle after the Current 20 ms Current 200 ms
- Setoff setoff setoff before the setoff after the setoff
90° 0° 90° 25.96A 24.25A
180° 0° 180° 25.662 10.52
EUT with a setoff of 90°
KEYSIGHT

KEYSIGHT

TECHNOLOGIES
A2 A00A/

Units

-
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5 PICTURES

General view




|
jﬁ& Report N. 2219/0019-1

Page 46 of 60

UNE 206 007-1 IN

Front view

Back view
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Side View

Internal view of enclosure
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Top View
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Internal View of Model HYD 3000-ES, HYD 3600-ES, HYD 4000-ES
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AC Ternimals

GRID CONNECTION LOA CONNECTION

.~

DC Ternimals

BATTERY
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Front View of Power board

Back View of Power board
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Front View of Input,output and communication board
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Front View of HYD 5000-ES, HYD 6000-ES Cap. board
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Front View of HYD 3000-ES, HYD 3600-ES, HYD 4000-ES Cap. board
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Front View of Cap board B

Back View of Cap board B
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Front View of Cap board A
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Front view of LED board

Back view of LED board
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Front view of RS 232 board
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Serial Number: ZM1ES060J8A025 and Software Version

Serial Number: ZM1ES060J11111 and Software Version
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6 ELECTRICAL SCHEME

Equipment under testing

A
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Ty
11 - o EMI @
11 3
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—HH AC
L - — =1 em @
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T [ em [ i
Battery DC .
EEom E -
F Sce BEESN Dadd , P Grid-tied
v SR RE 22 R2IzBd8d 393 ] 2 4 2 230
! ek eE % v % e
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I ESDE.'
Battery Show
433w CAM435/CT! SDMNTC/Dms! e
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