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Ratings ...ccccecerererrrcrrsceers e esceenneas : HYD 3000-EP HYD 3680-EP HYD 4000-EP
Full load MPP DC voltage range [V] : 160-520V 180-520V 200-520V
Input DC voltage range[V]................ : 90-600V
Input DC current [A] .....oovceveiieeeienn. : Max. 13A/13A
Output AC voltage [V] ...coceevveerienns : L/N/PE, 230Vac, 50Hz
Output AC current [A]..cccccvveeevcneenn. : 15,0 16,0 20,0
Output power [W] ...ccooiieiiiieeiieeens : 3000 3680 4000
Max. output power [VA].......ccoeveennee : 3300 3680 4400
o] D I V] :

utput DC voltage range [V] 42-58V
[Battery charge].......cccccovviininnnnt
I D PAY :
nput/Output DC current [A] Max. 75A Max. 80A Max. 85A
[Battery charge/discharge] ............:
Charge and discharge power[W] ..... : Max. 3750 Max. 4000 Max. 4250
Output AC voltage [V] ..coocvveeeeiiiennn. : L/N/PE, 230Vac, 50Hz
Max. Input/Outpult AC current [A].....: 13,6 16,0 18,2
[Battery charge/discharge mode ] ...:
Max. Input/Output AC VA]....:

ax. Input/Output A power [VA] 3000 3680 4000
[Battery charge/discharge mode ] ...:
Ratings ...cccoecerererrrcrrssmersssceesceenneas : HYD 4600-EP HYD 5000-EP HYD 5500-EP
Full load MPP DC voltage range [V] : 230-520V 250-520V 250-520V
Input DC voltage range[V]................ : 90-600V
Input DC current [A] .....covceveiieeeienn. : Max. 13A/13A
Output AC voltage [V] ...coceevveeriieene : L/N/PE, 230Vac, 50Hz
Output AC current [A]....ccceevveerienene : 20,9 21,7 25,0
Output power [W] ...ccooeieiiiieeiieeens : 4600 5000 5000
Max. output power [VA].......cccceeennee : 4600 5000 5500
Output DC voltage range [V]............ :

utput DC voltage range [V] 49-58V
[Battery charge]......cccccoeviininneninit
Input/Output DC current [A].............. :
nput/Output DC cl:urrent [A] Max. 100A
[Battery charge/discharge] ............:
Charge and discharge power[W] ..... : Max. 5000
Output AC voltage [V] ...coceevveerieene : L/N/PE, 230Vac, 50Hz
Max. | t AC t[A]..... :

ax nput/Outpu. current [A] 20.9 227 227
[Battery charge/discharge mode ] ...:
Max. | AC VA]....:

ax nput/Outpu.t power [VA] 4600 5000 5000
[Battery charge/discharge mode ] ...:
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[2F:1{1 3 Yo F- 3 : HYD 6000-EP
Full load MPP DC voltage range [V] : 300-520V
Input DC voltage range[V]................ : 90-600V

Input DC current [A] .....oovceveiieeeienn. :

Max. 13A/13A

Output AC voltage [V] ...coceevveerienns :

L/N/PE, 230Vac, 50Hz

Output AC current [A]....ccceeveenriennne : 27,3
Output power [W] ...ccooiieiiiieeiieeens : 6000
Max. output power [VA].......ccoeveennee : 6000

D I L7/ :
Output DC voltage range [V] 42-58V
[Battery charge].......cccccovviininnnnt

Al :

Input/Output DC (.:urrent[ ] Max. 100A
[Battery charge/discharge] ............:
Charge and discharge power[W] .....: Max. 5000

Output AC voltage [V] ..coocvveeeeiiiennn. :

L/N/PE, 230Vac, 50Hz

Max. Input/Output AC current [A].....:
[Battery charge/discharge mode ] ...:

22,7

Max. Input/Output AC power [VA]....:
[Battery charge/discharge mode ] ...:

5000

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com
TRF No. TR Type A and B VER.O

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie
Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China

Page 3 of 57



7
BUREAU

Report No.: PYDK200917N006-8
Testing Location...................ce......  Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
AdAress ..o, : No. 96, Guantai Road (Houjie Section), Houjie Town, Dongguan City,

Guangdong Province, 523942, People’s Republic of China

oA ’ékg

Tested by ,

| N
(name and signature) .......c.cccceevuenne : Lukes Lin (\/

Approved by

(name and signature) .......cccccceveveene : James Huang

Manufacturer’s name...........cceuu..ee :  Shenzhen SOFARSOLAR Co., Ltd.

Manufacturer address .........cccccueeee. : 401, Building 4, AnTongDa Industrial Park, District 68, XingDong
Community, XinAn Street, BaoAn District, Shenzhen, China

Factory’s name............cccscevveeeee. . DONgguan SOFAR SOLAR Co.,Ltd.

Factory address.......cccccevvveeeiiiieenne 1F - 6F, Building E, No. 1 JinQi Road, Bihu Industrial Park, Wulian

Village, Fenggang Town, Dongguan City, Guangdong, China.
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Document History

Date Internal reference Modification / Change / Status Revision

2021-02-05 Lukes Lin Initial report was written 0

Supplementary information:
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Report No.: PVDK200917N006-8

Test items particulars

Equipment mobility .........cccocevieeennen. :  Permanent connection
Operating condition ..........ccccovevveene : Continuous

Class of equipment .........cccocovenneene : Class |

Protection against ingress of water..:  IP65 according to EN 60529
Mass of equipment [Kg]....ccccocvvveeenns : Approx. 21.5kg

Test case verdicts

Test case does not apply

to the test objecCt.........ccceveviiieeennne. : N/A

Test item does meet

the requirement .........cccoceeviieeeeee. : P(ass)

Test item does not meet

the requirement ......c.cccooceeiiieneenee. : F(ail)

Testing

Date of receipt of test item ............... : 2020-03-02

Date(s) of performance of test ......... : 2020-03-02 to 2021-02-01

General remarks:

The test result presented in this report relate only to the object(s) tested. This report shall not be reproduced in
part or in full without the written approval of the issuing testing laboratory.

"(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.

This Test Report consists of the following documents:
1. Test Report
2. Annex No. 1 — Pictures of the unit

3. Annex No. 2 — Test equipment list

Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Copy of marking plate

SYFAR

soLam
Hybrid Inverter

Model No: HYD 3000-EP

Max DC Inpul Violtage

Max. Output Current 15.0A
Nominal Grid Freguency ~ T so/soHz
PowsrFacor _________ladjustable+/-0.8)
Naminal Output Power J000W
BackupRaledCurrent ___________ 13,6A
BackupRaled Apparent Power 3000VA
Ingress Protaction IP &5
Operating TempsratureRangs -30-+60°C
ProlectiveClass " Classl

Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
Addrass : 401, Building 4, AnTongDa Industrial Park,
District 68, XingDong Community, XinAn Streal,

BaoAn District, Shenzhen, China

VDEQ126-1-1, VDE-AR-N4105

GOBAS4TTT UTE C15-7121

S¢YFAR

=L
Hybrid Inverter

Model No: HYD 3680-EP

Max. DC Inpul Voltage

Protective Class

Class |
Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
Address : 401, Building 4, AnTongDa industrial Park,
District 68, XingDong Communily, XinAn Strest,

BaoAn District, Shanzhen, China
VDED126-1-1,VDE-AR-N4105

GOBASATTT UTEC15-T121

A CEAD &AM E

S¢YFAR

EOl A
Hybrid Inverter

Model No: HYD 4000-EP

Max. DG Input Valtage

Max. Cutput Currant

Noeminal Grid Fraquancy

Naminal Oulpul Power

BaclupRaedCurent ____________ _182A

Protective Class

Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
BaoAn District, Shenzhen, China
VDEQ! 26-1-1, VDE-AR-N4105

Address : 401, Building 4, AnTongDa Indusirial Park,
GOBAS4TTT UTE C15-T12-1

District 68, XingDong Communily, Xin&n Street,
| ; .‘
[(MACEADL A K

LHACEALBAE

fa B
SYFAR
=1 TRapC
Hybrid Inverter
Model No: HYD 4600-EP
Max.DC Input Voltage 60OV
Cperaing - CLNEOREEOAS. o - JUNLIDY
NN Ae e e KT B
________________ Lead-acid Lithium-ion
_______________________ 4298V
X g e e ————— HOA
Naxlischargngbunent . _ . 100A
— —_ 5000W
_______________________ 230¥ac
_______________________ 230Vac
____205A
DOMINS SROTeaUencey oo SNG0HE
_________________ Tadjusiablet/0:d)
— __ABDOW
________________________ 20.9A
_______________________ 4600VA
IngressProtection . IF6S
______________________ -30- +60°C
Protactive Class Class |
Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
Address : 401, Building 4, AnTongDa Industrial Park,
District 68, XingDong Community, XinAn Street,
BaoAn District, Shenzhen, China
VDEO126-1-1,VDE-AR-N4105
Go8ASATIT UTE C15-T124 ;
MACEALBAZ
L A
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Copy of marking plate

f ™ &
SYFAR S¢YFAR
o [ ) f—1 — [N )
Hybrid Inverter Hybrid Inverter
Model No: HYD 5000-EP Model No: HYD 5500-EP
Max.DC Input Voltage 600V Max. DC Inpul Voltage 600V
Operating MPPT Voltage Range __ B0V~580Y
NI D oo BRABA
BofteryType o Lead-acid, Lithium-ion
Battary Voltage Range 42-58V
MaxCharging Curent _____________ 100A
Max Discharging Current ____ _ _ ____ __ 100A
Max. Charging&Discharging Power 5000W
Nominal GridVeage 230vac
Nominal Dutput Voltage 230Vac
Max Oulpul Current. Kﬂa_x.?':t;ul_c_:.n?e;t _______________ 2 _5_0;
Nominal GridFrequency  50/80Hz Nominal _E‘-Ed_l-‘f_a;u_e n_qr ____________ 5 EIED_H;
PowerFaclor  1(adjustable+/-0.8) Power Facter 1(adjustable+/-0.8)
Nominal Output Power  5pogw Nominal Oulput Power ____ 5000W
BackupRaled Current __ __ ________ 227A BackupRatedCumenl ___________ 227A
SeckupRatedappareni Bower ] 5000VA BackupRatedApparentPower | S000VA
IngressProtection =~~~ IPB5S Ingress Protection IP 65
Dperating TemperatureRange  _ _ _ __ _ 30-460°C Operating TemperatureRange _ _ __ _ _30-+60°C
Protective Class Class | Protective Class Class |

Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
Address : 401, Building 4, AnTongDa Industrial Park,
District 68, ¥ingDong Community XinAn Streat,

BaoAn District, Shenzhen, China

VDEQ126-1-1, VDE-AR-Na105

GOBASTTT UTECIG-T124

HACEA A E

[HACEALBAE

Manufacturer : Shenzhen SOFARSOLAR Co., Ltd.
Address : 401, Bullding 4, An TongDa Industrial Park,
District 688, XingDong Community, XinAn Streat,

BaoAn District, Shenzhen, China @
VDEG126-1-1, VDE-AR-N4105

GOBASATIT UTE C15-T124

Model No:

SYFAR

p==1 — | NN )
Hybrid Inverter

HYD 6000-EP

Protective Class

Max. DC Inpul Voltage

Class |

Manufacturer : Shenzhen SOFARSOLAR Co., Lid.
Address : 401, Building 4, AnTongDa Industrial Park,
Dislrict 88, XingDang Communily, XinAn Strast,

BaoAn District, Shenzhen, China ﬁ
VDEDY26-1-1, VDE-AR-N4105

GOBASATIT UTE C15-T12-1

MACEALBAZ
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General product information:

The inverter converts DC voltage, generated by photovoltaic modules, into AC voltage.
The units are single-phases hybrid-inverter.
Rate of change of frequency (RoCoF) detection was used for LOM protection.

The units are only for type A power-generating plants.

Description of the power circuit (Figure 1):
The charging current to batteries from PV array and grid, battery management unit is integrated in External
Energy storage.

The Solar converter is a single-phase type, only one machine is allowed on each line conductor and power
capacity is allowed to less than 11,08kW while is parallel to power generation system

The unit is providing EMC filtering at the output toward mains. The unit does not provide galvanic separation
from input to output (transformerless). The output is switched off redundant by the high power switching bridge
and a two relays. This assures that the opening of the output circuit will also operate in case of one error.

T
i PV1 EMI — MPPT1
T[] ! @
11 i . - D
|1
CIC] DC Relay GRID
[ PV2 EMI ] MPPT2 [0« e Grel [0
A scl|
A LY
L [ : : { EMI E]
o o | * Relay LOAD
T EMI i -
Battery DC i ;
A ! )'
- o H v A
E X B & ’
PV deddd ST E4E Py i L e
- E' E' E'E' ; =: :’ fv :v‘:' :v E'V; gv - E' 'f' ;v :—" 230v/
6kw
gz Main-DSP Slave-DSP
3kw Off-grid
230V/
Battery e
50v/5kw CAN/485/CT/ SD/USB/Drms/ .
Wi-Fi/GPRS/Ethemet Al Coniehes 3.5-LCD

Figure 1 — Block diagram

The internal control is redundant built. It consists of Main MCU(U4) and slave MCU(U43).

The Main MCU(U4) can control the relays, measures voltage, and frequency, AC current with injected DC,
insulation resistance and residual current, In addition it tests the array insulation resistance and the RCMU
circuit before each start up.

The slave MCU (U43) is using for controlling the relays, measuring the voltage , frequency, inject a dc AC

current, the residual current, and communicating with the master MCU (U4). And if the communicating with the
master DSP, the slave DSP will disconnect the relays.

The unit provides two relays in series on Line and Neutral conductors. When single-fault applied to one relay,
alarm an error code in display panel, another redundant relay provides basic insulation maintained between
the PV array and the mains. All the relays are tested before start up. Both controllers Main MCU(U4), Slave
MCU (U43) can open the relays.

Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie

Dongguan Branch

Town, Dongguan City, Guangdong Province,

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Differences of the models:

The models HYD 3000-EP, HYD 3680-EP, HYD 4000-EP, HYD 4600-EP, HYD 5000-EP, HYD 5500-EP and
HYD 6000-EP are completely identical and output power derated by software, except for the following table.

HYD HYD HYD HYD HYD HYD HYD
3000-EP | 3680-EP | 4000-EP | 4600-EP | 5000-EP | 5500-EP | 6000-EP
R332, R334,
R336 (NC, 0Q, NC) (09, NC, 0Q)
Bus
capacitance 6pcs 8pcs
INV inductor 1.035mH 0,75mH
R123,R132 (4990, 4990Q) (1.5kQ, 1.5kQ)

The product was tested on:
Hardware version: V0O1

Software version: V02000

Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie
Dongguan Branch Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
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General remarks:

The test results presented in this report relate only to the object(s) tested.
This document may be published or passed on in full only. Extraction of parts needs the written permission of
Bureau Veritas Consumer Products Services GmbH.

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.
The following suffixes are used for variables in tables and figures:

*  “Pn” for the nominal active power:
Pn = Un X In X cos @n (single-Phase); Pn = v 3 Un X In X cos ¢n (three-Phase)
*  “Pw” for the momentary power
e “(c)” for over-excited
e “(i)” for under-excited

Active and reactive power:

The regarded system of the voltage and current vectors is the load view (Figure 2):

+ If the inverter feeds to the grid the active power is measured with negative sign. For the sake of
reading the document the measured active infeed power has a positive sign

/

P>0 _=’_o

l ;

» If the inverter consumes inductive reactive power the reactive power is marked “inductive” or has a
positive sign.

» If the inverter consumes capacitive reactive power the reactive power is marked “capacitive” or has a
negative sign.

I 9Py |
under-excited under-excited

I Y S W,
over-excited ‘\_ﬁ__,,/ over-excited
Figure 2
Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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Report No.: PVDK200917N006-8

TECHNICAL REGULATION

Clause Test requirement (According to Appendix 1 and 2) Result
4 Requirements for type A power-generating plants P
5 Requirements for type B power-generating plants N/A
Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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TECHNICAL REGULATION:

Requirements for type A power-generating plants

Clause Test requirement Result

41 Immunity to frequency and voltage deviations P

4.2 Start-up and reconnection of a power-generating plant P

4.3 Active power control P

4.4 Reactive power control P

4.5 Protection P

4.6 Power quality P
Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com
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4.1.1 Normal operation

4.1 Tolerance of frequency and voltage deviations

4.1.3 Tolerance of voltage deviations

Setting values

P
Over-voltage [V]: 253
Under-voltage [V]: 195,5
Over-frequency [Hz]: 51,5
Under-frequency [Hz]: 47,5

- Test1:U=1955V;f=475Hz; P =1,00 Ss; cosp = 1
- Test2:U=1955V;f=48,5Hz; P =1,00 Sp; cose = 1
- Test3:U=253,0V;f=51,5Hz; P =1,00 Sp; cose =1
- Test4:U=230,0V;f=50,0Hz; Voltage Phase jumps Change +20 degrees P = 1,00 Sn; cos¢ = 1

Test result: HYD 6000-EP

disabled.

Test method refer clause D.3.1 of EN 50438:2013.
During the tests the interface protection was disabled.

Test sequence Voltage [V] Frequency [HZz] Output power [kW] Cos @
Test1 195,36 47,50 5,949 0,9939
Test2 195,41 48,50 5,948 0,9977
Test3 253,72 51,50 6,032 0,9972
Test4 230,83 50,00 6,017 0,9995
Note:

Operation at reduced power is allowed during test 1, equal to the maximum power that can be supplied on
reaching the maximum output current limit (P = 0,85 Sy).

During the sequence of test 3, automatic adjustment to reduce power in the case of over-frequency was

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 96, Guantai Road (Houjie Section), Houjie

Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
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4.1 Tolerance of frequency and voltage deviations
4.1.2 Tolerance of frequency deviations P
4.1.2.1 Frequency change

Start Frequency Change End Frequency | Confirm no trip
Positive Frequency drift 49Hz +2Hz/sec 51Hz No trip
Negative Frequency drift 51Hz -2Hz/sec 49Hz No trip
Note:
Test method refer clause A.7.1.2.6 of G99/1-4:2019.
Hold for 10 s

Manufacturers considering new designs should allow for the RoCoF where stability is required to be increased
to, up to 2Hz per second, as proposed in the new European network codes, which are expected to come into
force over the period 2014/2015. Under these conditions RoCoF will cease to be an effective loss of mains
protection and is unlikely to be permitted in future revisions of this document.

For the step change test the SSEG should be operated with a measureable output at the start frequency and
then a vector shift should be applied by extending or reducing the time of a single cycle with subsequent
cycles returning to the start frequency. The start frequency should then be maintained for a period of at least
10 seconds to complete the test. The SSEG should not trip during this test.

For frequency drift tests the SSEG should be operated with a measureable output at the start frequency and
then the frequency changed in a ramp function at 0,95Hz per second to the end frequency. On reaching the
end frequency it should be maintained for a period of at least10 seconds. The SSEG should not trip during this
test.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.1 Tolerance of frequency and voltage deviations
4.1.2 Tolerance of frequency deviations P
4.1.2.2 Permitted reduction oa active power during underfrequency
Graph of frequency a) to b) to c) to d) to e): HYD 6000-EP
50.00 7000
6800
49.50
6600
49.00 6400
6200
48.50
e - e - met- 6000
48.00
5800
47.50 5600
L 5400
47.00
5200
46.50 5000
0 200 400 600 800 1000 1200 1400
Time(s)
——F[Hz] ——P[W]
Test result:
Switch to:
5-min mean value (each) a) 49,50 Hz b) 49,00 Hz c) 48,00 Hz d) 47,60 Hz e) 47,10 Hz
Frequency [Hz]: 49,50 49,00 48,00 47,60 47,10
Active power [kW]: 6,005 6,004 6,002 6,000 6,000
AP/Pn[%] : 0 0 0 0 0
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Assessment criterion:

A power-generating plant is permitted to reduce the active power within the 49 Hz-47.5 Hz frequency range. In
this range, it is permitted to reduce the active power by 6% of Pn/Hz.

Frequency [Hz]

47.5 48.0 48.5 49.0 495 50.0

0% =
o
x.
2

2% 3
®
o

4% 3
Q.
o
Q.

6% &
2
=

8% 2
S
;O

10%

Maximum allowable power reduction in case of under-frequency

Note:

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.2 Start-up and reconnction of a power-generating plant

Setting value

Min. voltage for connected to grid : 195,5
Max. voltage for connected to grid : 253
Min. frequency for connected to grid(DK1) : 47,5
Min. frequency for connected to grid(DK2) : 47,5
Max. frequency for connected to grid(DK1) : 50,2
Max. frequency for connected to grid(DK2) : 50,5
Observation time (=180s) : 180

Test:

Voltage conditons

a) Start up for voltage range

<84% Un for twice of observation >110% Un for twice of
time observation time

Connection:

No connection No connection

Limit

No connection allowed

b) In voltage range at start-up

285% Un within twice setting
observation time

<110% Un within twice setting
observation time

Reconnection time [s]

186 186

Limit: Connected after setting observation time (=180s)
For adjustable micro generators the maximum occurring active power
Gradient: gradient after connection respectively start generating electrical

power is less than the configured maximum active power per minute
Max gradient: 20%PEgmax/min.

¢) In voltage range after voltage
failture

285% Un for twice of setting
observation time

<110% Un for twice of setting
observation time

Reconnection time [s]

186 186

Limit: Reconnection after setting observation time (=180s)
For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical
Gradient: power is less than the configured maximum active power per minute

Max gradient: 20%PEemax/min. For recorded gradient see diagram
below.

Bureau Veritas Shenzhen Co., Ltd.
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Frequency conditions

FSM band for DK1

<47,40 Hz for twice of setting >50,20 Hz for twice of setting
d) Start up for frequency range observation time observation time
Connection: No connection No connection
Limit No connection allowed

e) In frequency range at start-up >47,50 Hz within twice of setting | <50,20 Hz within twice of setting

observation time observation time
Reconnection time [s] 184 185
Limit: Connected after setting delay time(=180s)

For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical

Gradient: power is less than the configured maximum active power per minute
Max gradient: 20%Pemax/min.

f) In frequency range after frequency >47,50 Hz for twice of setting <50,20 Hz for twice of setting

failture observation time observation time

Reconnection time [s] 185 185

Limit: Reconnection after setting observation time (=180s)

For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical

) power is less than the configured maximum active power per minute
Gradient: Max gradient: 20%Pemax/min.

tion is delayed by a randomised value between 1 min and 10 min.
For recorded gradient see diagram below.
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Frequency conditions

FSM band for DK2

Connection: No connection No connection

Limit No connection allowed

e) In frequency range at start-up >47,50 I(;Igsv;i:ceilr:i(t)vr\]/i;?ngf setting | <50,50 I(;Igsgi:\l;leilr:i(t)vr\]/i;?ngf setting
Reconnection time [s] 184 185

Limit: Connected after setting delay time(=180s)

For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical

Gradient: ; . . ; .
power is less than the configured maximum active power per minute
Max gradient: 20%Pemax/min.

f) In frequency range after frequency >47,50 Hz for twice of setting <50,50 Hz for twice of setting

failture observation time observation time

Reconnection time [s] 185 185

Limit: Reconnection after setting observation time (=180s)

For adjustable micro generators the maximum occurring active power
gradient after connection respectively start generating electrical

) power is less than the configured maximum active power per minute
Gradient: Max gradient: 20%Pemax/min.

tion is delayed by a randomised value between 1 min and 10 min.
For recorded gradient see diagram below.

Test:
In order to avoid continuous starting and disengaging operations of the interface protection relay, the
disengaging value of frequency and voltage functions shall be above 2 % deviating from the operate value.

Assessment criterion:

a) the micro generator connects respectively starts generating electrical power only in the
permitted range of voltage and frequency and

b) for adjustable micro generators the maximum occurring active power gradient after connection
respectively start generating electrical power is less than the configured maximum active

power per minute and

Note:

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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Graph of the gradual power supply :
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4.3 Active power control P

Test result: HYD 6000-EP

Standard frequency response settings for DK1

1-min mean value [Hz]: | a)50,00 | b)50,25 | ¢)50,70 | d)51,40 | €)50,70 | )50,25 | g) 50,00

1. Measurement a) to g): Active power output =100% PEemax
Droop=5% (40% Pn/ Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Pm [kKW]: N/A 5,887 4,807 3,127 4,807 5,886 N/A
Peso [kW]: 6,009 5,898 4,826 3,134 4,824 5,899 6,020
AP g50/Pwm [%]: N/A 0,19 0,32 0,11 0,29 0,22 N/A

2. Measurement a) to g): Active power output 60% after freezing = 100% Pemax
$=5% (40% Pn / Hz), threshold frequency for start/return: 50,2Hz

Frequency [Hz]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Pwm [kKW]: 50,00 50,25 50,70 51,40 50,70 50,25 50,00
Peso [kW]: N/A 3,505 2,425 0,745 2,424 3,503 N/A
AP g50/Pwm [%]: 3,625 3,500 2,430 0,777 2,430 3,500 6,019
Limit AP/P1min: 1 5 % of Pemax

Standard frequency response settings for DK2

1-min mean value [Hz]: | a)50,00 | b)50,55 | c)50,70 | d)51,40 | €)50,70 | )50,55 | g) 50,00

1. Measurement a) to g): Active power output =100% PEemax
s=4% (50% Pn / Hz), threshold frequency for start/return: 50,5Hz

Frequency [Hz]: 50,00 50,55 50,70 51,40 50,70 50,55 50,00
Pm [kW]: 50,00 50,55 50,70 51,40 50,70 50,55 50,00
Peso [KW]: N/A 5,840 5,390 3,290 5,390 5,840 N/A
AP g60/Pm [%]: 5,991 5,834 5,388 3,294 5,388 5,834 5,992

2. Measurement a) to g): Active power output 60% after freezing = 100% Pemax
s=4% (50% Pn / Hz), threshold frequency for start/return: 50,5Hz

Frequency [Hz]: 50,00 50,55 50,70 51,40 50,70 50,55 50,00
Pwm [kW]: N/A 3,450 3,000 0,900 3,000 3,450 N/A
Peso [KW]: 3,601 3,461 3,020 0,942 3,019 3,461 5,991
AP g60/Pwm [%]: N/A 0,17 0,34 0,71 0,32 0,18 N/A
Limit AP/P1min: + 5 % of Pemax
Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
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Graph of Measurement 1.of DK1: Active power output > 80% Pemax
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Graph of Measurement 2 of DK1.:Active power output 40% and 60% after freezing > 80% P,
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Graph of Measurement 1.of DK2: Active power output > 80% Pemax
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Graph of Measurement 2 of DK2.:Active power output 40% and 60% after freezing > 80% P,
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Test:

The test is conducted for two powers. First, the test must start at a power =100% Pemax ("Measurement 1"),
and in a second test, for a power 60% Pemax ("Measurement 2"). In the second test, after freezing of the Pw,
the available active power output must be increased to a value =100% Pemax, and after the network frequency
of 50,2 /50,5Hz is fallen below, the rise of the active power gradient must be recorded.

Point g) must be held until the micro-generator is again feeding in with the active power output available.

Assessment criterion:

If frequency increases to above f2 (LFSM-O), the droop must be followed, i.e. power flow from the grid
increases as frequency increases. If frequency is subsequently stabilised and decreases, the droop must still
be followed until system frequency is once again below frequency fz.

a) For adjustable micro-generators when:
1) the active power reduces between measuring points b) and f) given above with the set gradient
Pn per Hz for a increasing frequency (or rises for a frequency decreasing again).
2) the maximum active power gradient occurring in point is less than the configured maximum active
power per minute
3) the reaction value of the setpoint determined by the gradient characteristic curve does not differ
from Pemax by more than £ 10%.
4) the settling time is equal or below 2 s with an intentional delay set to zero

b) For partly adjustable micro-generators
1) when they behave as in a) within their adjustment range, and
2) when, outside the adjustable range, the power fed in on leaving the adjustment range remains
constant until shutdown. Shutdown must be no later than at 51,5 Hz.

Note:

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.4 Reactive power control

441 Reactive power range P
Test result: HYD 6000-EP
PF = 0,9 / Inducitive reactive power supply
Rating power Active power Reactive power Power factor DC power

[%] [kW] [kVar] [cos @] [kW]
10% 0,613 -0,293 0,9024 0,634
20% 1,223 -0,592 0,9002 1,252
30% 1,829 -0,888 0,8995 1,867
40% 2,433 -1,203 0,8964 2,484
50% 3,033 -1,459 0,9011 3,098
60% 3,629 -1,784 0,8974 3,713
70% 4,221 -2,052 0,8994 4,324
80% 4,809 -2,373 0,8967 4,936
90% 5,391 -2,622 0,8993 5,542
100% 5,419 -2,636 0,8993 5,575

PF = 0,9 / Capacitive reactive power supply
Rating power Active power Reactive power Power factor DC power

[%] [kW] [kVar] [cos @] [kW]
10% 0,615 0,286 0,9065 0,634
20% 1,226 0,591 0,9007 1,252
30% 1,833 0,879 0,9017 1,868
40% 2,437 1,199 0,8973 2,484
50% 3,037 1,463 0,9009 3,098
60% 3,635 1,727 0,9032 3,713
70% 4,226 2,037 0,9008 4,324
80% 4,814 2,359 0,8980 4,935
90% 5,395 2,662 0,8968 5,541
100% 5,423 2,672 0,8971 5,574
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Cos phi=1 no reactive power supply

Rating power Active power Reactive power Power factor DC power
[%] [kW] [kVar] [cos @] [kW]
10% 0,611 0,116 0,9824 0,630
20% 1,224 0,094 0,9970 1,248
30% 1,833 0,073 0,9992 1,865
40% 2,437 0,053 0,9997 2,479
50% 3,039 0,033 0,9999 3,094
60% 3,641 -0,053 0,9999 3,710
70% 4,236 -0,077 0,9998 4,323
80% 4,829 -0,105 0,9998 4,935
90% 5,418 -0,135 0,9997 5,545

100% 6,002 -0,165 0,9996 6,154

Assessment criterion:

For the control function, the accuracy of a completed or continuous control operation, including accuracy at
the set point, must not deviate by more than 1% of the power factor set point over a period of 0,01 minute.
The energy storage facility must be able to set a power factor set point with a resolution of 0,01.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP, HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie Tel: +86 769 8998 2098
Dongguan Branch Town, Dongguan City, Guangdong Province, Fax: +86 769 8599 1080
523942, People’s Republic of China Email: customerservice.dg@bureauveritas.com

Page 27 of 57 TRF No. TR Type A and B VER.0



BUREAU
VERITAS

Report No.: PVDK200917N006-8

4.4 Reactive power control
4.4.2 Power factor control

Test result: HYD 6000-EP

Time Result
1. Reaction time PF=1 to PF=-0.90 (100%Pn test) 2,5s P
2. Reaction time PF=-0.90 to PF=+0.90 (100%Pn test) 2,5s P
3. Reaction time PF=+0.90 to PF=1 (1009%Pn test) 1,5s P
4. Reaction time PF=1 to PF=-0.90 (50%Pn test) 2,5s P
5. Reaction time PF=-0.90 to PF=+0.90 (50%Pn test) 2,5s P
6. Reaction time PF=+0.90 to PF=1 (50%Pn test) 2,0s P

Assessment criterion:

When a new Power Factor set point is set, the control must be completed within one minute.

Note:

construction except output power derated by software.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP, HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
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Graph 100%Pn
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4.4 Reactive power control p
4.4.3 Automatic power factor control
Test result: HYD 6000-EP
Inductive reactive power absorbation
Active power Reactive power cos®p
Power-BIN PKW] QlkVar] measured cos@ expected A coso
20% 1,096 0,167 0,9926 1,00 0,007
30% 1,648 0,166 0,9950 1,00 0,005
40% 2,198 0,167 0,9971 1,00 0,003
50% 2,728 0,169 0,9981 1,00 0,002
60% 3,264 -0,547 0,9862 0,98 -0,006
70% 3,801 -1,127 0,9587 0,96 0,001
80% 4,334 -1,595 0,9385 0,94 0,002
90% 4,863 -2,104 0,9178 0,92 0,002
100% 5,320 -2,622 0,8970 0,90 0,003
1.02 - - 6,000
1.00 -
- 5,000
0.98
0.96
- 4,000
0.94
0.92 - 3,000
0.90
- 2,000
0.88
0.86
- 1,000
0.84 -
0.82 . . . . . . . . . . 0
20% 30% 40% 50% 60% 60% 70% 80% 90% 100% 100%
B Cosphi ====Cosphi-limit === Power[W]
Note:
The activation level for the function is normally 105% of rated voltage, and the deactivation level is normally
100% of rated voltage. The activation/deactivation level must be adjustable via set points.
The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD
4600-EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.4 Reactive power control
444 Q control

Test result: HYD 6000-EP

Time Result
1. Reaction time Q=0 to Qmin (100% test) <1s P
2. Reaction time Qmin to Qmax (100% test) <1s P
3. Reaction time Qmax to Q=0 (100% test) <1s P
4. Reaction time Q=0 to Qmin (50% test) <1s P
5. Reaction time Qmin to Qmax (50% test) <1s P
6. Reaction time Qmax to Q=0 (50% test) <1s P

Assessment criterion:

Control from one set point to another must be completed within one minute.

Note:

construction except output power derated by software.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP, HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software

Bureau Veritas Shenzhen Co., Ltd. No. 96, Guantai Road (Houjie Section), Houjie
Dongguan Branch Town, Dongguan City, Guangdong Province,
523942, People’s Republic of China
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4.5 Protective function P
Several points to check

Voltage values
Under voltage Stage 1 Under voltage Stage 2 *
Threshold
Operate voltage Operate time Operate voltage Operate time
Range 0,2-1,0 Un 0,1-100s 0,2-1,0 Un 0,1-5s
Default 0,85 Un 50s 0,80 Un 0,2s
Steps 0,01 Un 0,1s 0,01 Un 0,05s
Over voltage Stage 1 Over voltage Stage 2 Overvoltage 10. min mean
protection
Threshold
Operate Operate time Operate Operate time Operate Operate time
voltage voltage voltage
3s not
Range 1,0-1,2 Un 0,1-100s 1,0-1,3 Un 0,1-5s 1,0-1,15 Un adjustable
Default 1,10 Un 60s 1,15 Un 0,2s 1,10 Un 3s
Steps 0,01 Un 0,1s 0,01 Un 0,05s 0,01 Un -
Frequency values
Under frequency Stage 1 Under frequency Stage 2
Threshold
Operate frequency Operate time Operate frequency Operate time
Range 47,0-50,0Hz 0,1-5s -- --
Default 47,50Hz 0,2s - -
Steps 0,1 Hz 0,1s - -
Overfrequency Stage 1 Overfrequency Stage 2
Threshold
Operate frequency Operate time Operate frequency Operate time
Range 50,0-52,0Hz 0,1-5s -- --
Default 51,50Hz 0,2s - -
Steps 0,1 Hz 0,1s -- --
Note:
*The quirements for islanding detection.
The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.5 Protective functions (Overvoltage and undervoltage) P
Test conditions Frequency: 50+/-0,2Hz
Phase Limit Trip value Voltage step Disconnection time Limit
[vi [V] [V] [s] [s]
253,5 230,0 to 258,0 60,1
113‘;°ng OU” 253,5 230,0 to 258,0 60,0
253,5 230,0 to 258,0 60,0 60s <t<60,1s
(stage 1) 2535 230,0 to 258,0 60,1
253,5 230,0 to 258,0 60,0
264,5 230,0 to 268,0 0,208
115% of Un 264,5 230,0 to 268,0 0,222
=264.5 264,5 230,0 to 268,0 0,220 0,25 <t<0,3s
(stage 2) 264,5 230,0 to 268,0 0,220
LN 264,5 230,0 to 268,0 0,220
859% of Un 195,6 230,0 to 192,0 50,0
195,6 230,0 to 192,0 50,0
=1955 195,6 230,0 to 192,0 50,1 50s <t<50,1s
(stage 1) 195,6 230,0 to 192,0 50,0
195,6 230,0 to 192,0 50,1
184,6 230,0 to 180,0 0,217
80% of U, 184,6 230,0 to 180,0 0,223
- 184 184,6 230,0 to 180,0 0,224 0,2s<t<0,3s
(stage 2) 184,6 230,0 to 180,0 0,213
184,6 230,0 to 180,0 0,220
Note:

The permitted tolerance between setting value and trip value of the voltage may not exceed = 1% of Un.

The disconnection time includes disconnect time + operate time of the integrated relay , Therefore limit is give
with +100ms according to Table 23 recommended values.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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Scope pictures of the disconnection time

Over-voltage - Stage 1 (L1 phase)

Agilent Technologies THU JAN 28 14:3557 2021

+> Mode +> Source X Y > Xl < X2 D X1 %2
Manual 1 v -77.7000s -17.6000s

Over-voltage - Stage 2 (L1 phase)

Agilent Technologies THU JAN 28 16:47:21 2021
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+3 Mode + Source X Y < Xl «0 X2 D )

Manual 1 v -2 .60400s -2.38250s

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Under-voltage - Stage 1 (L1 phase)

T Agilent Technologies FRI JAN 29 09:32:21 2021

+> Mode +> Source X Y > Xl < X2 D X1 %2
Manual 2 v -77.5000s -27.4000s

Under-voltage - Stage 2 (L1 phase)

T Agilent Technologies FRI JAN 29 09:49:41 2021
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+> Mode +> Source X Y > Xl o X2 D X1 %2
Manual 2 v -2.76500s -2.54150s
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4.5 Protective functions (Overfrequency and underfrequency) P
Test conditions Un = 230Vac
Under-frequency Over-frequency
Parameter Under-Frequency Time Over-Frequency Time
Limit 47,50 Hz 0,2<t<0,3s 51,50 Hz 0,2<t<0,3s
47,50 51,50
47,50 51,50
Trip value [Hz] 47,50 51,50
47,50 51,50
47,50 51,50
0,285 0,277
Disconnection 50,00 Hz 0269 50,00 Hz 0259
time [s] 47 ;cc)) Hz Kl 51 ets(c)) Hz s
' 0,289 : 0,289
0,283 0,281
Note:

The setting value and the trip value of the frequency may not vary by more than 0 ,1 % fn ,

The disconnection time includes disconnect time + operate time of the integrated relay , Therefore limit is give
with +100ms according to Table 23 and 24 recommended values.

The oscilloscope pictures below show the measured worst case disconnection times.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.

Bureau Veritas Shenzhen Co., Ltd.
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No. 96, Guantai Road (Houjie Section), Houjie

Town, Dongguan City, Guangdong Province,

523942, People’s Republic of China

Page 37 of 57

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

Email: customerservice.dg@bureauveritas.com

TRF No. TR Type A and B VER.O



1828
BUREAU
VERITAS

Report No.: PYDK200917N006-8

Scope pictures of the disconnection time

Under-frequency

Agilent Technologies

FRI'JAN 29 10:07.06 2021

+> Mode +> Source X
Manual 2

v

Over-frequency

[AX = 289.00000000ms 1/AX = 3.4602Hz AY(Z) = 0.0A

Y o Xxi ST D
2594005 -2.30500s K1 X2

Agilent Technologies

FRI' JAN 29 10:26:19 2021
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ARRR

Manual

X Y

X2
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4.6 Power quality
4.6.1 Emission limits

4.6.1.1 DC content

Test result: HYD 3000-EP

Protection limit

Tested at four power levels limit 0,5% of Iac;nom (65MA)

Output power ~20% ~50% 75% ~100%
Max. test value [mA] 25,1 24,0 23,5 15,3
Ave. test value [mA] 14,0 12,8 10,7 0,6

Test result: HYD 6000-EP

Protection limit

Tested at four power levels limit 0,5% of lac;nom (145mA)

Output power ~20% ~50% 75% ~100%
Max. test value [mA] 23,8 22,5 23,5 36,8
Ave. test value [mA] 12,6 11,0 9,6 5,1

Note:

Test method and setting value refer Annex D.3.10 of EN 50438:2013.

The tests had been performed on the HYD 6000-EP and HYD 3000-EPis valid for the HYD 5500-EP, HYD
5000-EP, HYD 4600-EP , HYD 4000-EP and HYD 3680-EP, since it is identical in hardware and software
construction except output power derated by software.
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Diagram of permanent dc-injection of HYD 3000-EP
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Diagram of permanent dc-injection of HYD 6000-EP
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4.6 Power quality
4.6.1 Emission limits
4.6.1.2 Current unbalance

N/A

Setting values

PF cos ¢ = 1

Test value

L3

L1-12 L2-13 L3 - L1

100% of rated current [A]

Note:

Energy storage facilities above 11 kW must be balanced three-phase, which means that they must be
designed to deliver the same current on all three phases at the same time.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD
4600-EP , HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.6 Power quality

4.6.1 Emission limits P

4.6.1.3 Rapid voltage changes

Test result: HYD 6000-EP

Max. number of switching operations, N1o 10

Max. number of switching operations, N12o 120

Case of switching operation Cut-in at 9%PEemax

Grid impedance angle, y«k 30° 50° 70° 85°

Flicker step factor, ki(yx) 0,056 0,036 0,030 0,028
Voltage change factor, ku(yk) 0,334 0,338 0,349 0,347
Maximum inrush current factor Kimax 0,014

Case of switching operation Cut-in at 100%PEemax

Grid impedance angle, y«k 30° 50° 70° 85°

Flicker step factor, ki(yk) 0,230 0,151 0,125 0,119
Voltage change factor, ku(yk) 2,965 2,984 2,928 2,858
Maximum inrush current factor Kimax 0,014

Case of switching operation Service disconnection at rated power

Grid impedance angle, y«k 30° 50° 70° 85°

Flicker step factor, ki(yk) 0,093 0,061 0,051 0,045
Voltage change factor, ku(yk) 2,424 2,507 2,592 2,441
Maximum inrush current factor Kimax 0,079

Worst case over all switching operations, kimax 0,079

Note:

Sk.ic/Sn in the fictitious grid was set t0:20.
The test refer IEC 61400-21.

The tests had been performed on the HYD 6000-EP is valid for the HYD 5500-EP, HYD 5000-EP, HYD 4600-
EP, HYD 4000-EP, HYD 3680-EP and HYD 3000-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.6 Power quality
4.6.1 Emission limits P
4.6.1.3 Flicker
Test result: HYD 6000-EP
- ; Maximum permissible voltage fluctuation (expressed as a percentage of
Test conditions: nominal voltage at 100 % power) and flicker as per EN 61000-3-11.
Test:
Value Pst Pi 2 hours d(t) s00ms dc dmax
Limit 1,0 0,65 3,3% 3,3% 4%
Test value See below

inverter <16A (HYD 3000-EP)

| Result |

Bureau Veritas Shenzhen Co., Ltd.
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Note:

*The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and stopping,
Mains Impedance according EN61000-3-11:

Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283/0,4717Q) for single phase inverter use also
Rn=0,16Q; jX,= 0,1Q.

Calculation of the maximum permissible grid impedance at the point of common coupling based on dc:

Zimax = Zret * 3,3% / dc(Pn).

The tests should be based on the limits of the EN 61000-3-3 for less than 16A and on EN 61000-3-11 for more
than 16A.

The tests had been performed on the HYD 6000-EP and HYD 3000-EPis valid for the HYD 5500-EP, HYD
5000-EP, HYD 4600-EP , HYD 4000-EP and HYD 3680-EP, since it is identical in hardware and software
construction except output power derated by software.
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4.6 Power quality
4.6.1 Emission limits P
4.6.1.5 Harmonics
Test result: HYD 3000-EP
Watts [KW] 3,022
Vrms [V] 230,41
Arms [A] 13,13
Frequency [Hz] 50
THD50* (100% output power) 1,446
. . Harmonic
“ordern. | 100% rated output power | % ©f Fundamenta Phase | Current
Limits [A]
1st 13,126 99,947 Single Phase --
2nd 0,004 0,029 Single Phase 1,080
3rd 0,162 1,235 Single Phase 2,300
4th 0,002 0,012 Single Phase 0,430
5th 0,077 0,583 Single Phase 1,140
6th 0,002 0,015 Single Phase 0,300
7th 0,039 0,300 Single Phase 0,770
8th 0,001 0,011 Single Phase 0,230
9th 0,021 0,160 Single Phase 0,400
10th 0,001 0,010 Single Phase 0,184
11th 0,010 0,079 Single Phase 0,330
12th 0,001 0,009 Single Phase 0,153
13th 0,007 0,055 Single Phase 0,210
14th 0,001 0,008 Single Phase 0,131
15th 0,006 0,048 Single Phase 0,150
16th 0,001 0,007 Single Phase 0,115
17th 0,009 0,065 Single Phase 0,132
18th 0,001 0,007 Single Phase 0,102
19th 0,009 0,072 Single Phase 0,118
20th 0,001 0,007 Single Phase 0,092
21th 0,011 0,080 Single Phase 0,107
22th 0,001 0,006 Single Phase 0,084
23th 0,011 0,087 Single Phase 0,098
24th 0,001 0,006 Single Phase 0,077
25th 0,011 0,085 Single Phase 0,090
26th 0,001 0,005 Single Phase 0,071
27th 0,011 0,087 Single Phase 0,083
28th 0,001 0,005 Single Phase 0,066
29th 0,011 0,082 Single Phase 0,078
30th 0,001 0,006 Single Phase 0,061
31th 0,011 0,082 Single Phase 0,073
32th 0,001 0,005 Single Phase 0,058
33th 0,011 0,081 Single Phase 0,068
34th 0,001 0,006 Single Phase 0,054
35th 0,010 0,075 Single Phase 0,064
36th 0,001 0,006 Single Phase 0,051
37th 0,010 0,075 Single Phase 0,061
38th 0,001 0,006 Single Phase 0,048
39th 0,010 0,076 Single Phase 0,058
40th 0,001 0,005 Single Phase 0,046

Note:The tests should be based on the limits of the EN 61000-3-2 for less than 16A.
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4.8 EMC and power quality P
Harmonic current emission (EN 61000-3-2)

Test result: HYD 6000-EP

Watts [KW] 6,034
Vrms [V] 230,70
Arms [A] 26,17
Frequency [Hz] 50
THD50* (100% output power) 0,965
. . Harmonic
Hg::;orr:‘lc fouor‘;:e rr‘;t'\::%r:ttggf p[g‘evae:, % of Fundamental Phase Qu_rrent
Limits [%]
1st 26,157 99,961 Single Phase --
2nd 0,007 0,026 Single Phase 8,000
3rd 0,207 0,792 Single Phase 21,600
4th 0,002 0,007 Single Phase 4,000
5th 0,109 0,417 Single Phase 10,700
6th 0,003 0,013 Single Phase 2,667
7th 0,067 0,255 Single Phase 7,200
8th 0,003 0,012 Single Phase 2,000
9th 0,042 0,159 Single Phase 3,800
10th 0,003 0,012 Single Phase 1,600
11th 0,020 0,077 Single Phase 3,100
12th 0,003 0,010 Single Phase 1,333
13th 0,012 0,044 Single Phase 2,000
14th 0,002 0,009 Single Phase 8,000
15th 0,013 0,050 Single Phase N/A
16th 0,002 0,008 Single Phase N/A
17th 0,017 0,065 Single Phase N/A
18th 0,002 0,007 Single Phase N/A
19th 0,017 0,064 Single Phase N/A
20th 0,001 0,005 Single Phase N/A
21th 0,015 0,059 Single Phase N/A
22th 0,001 0,005 Single Phase N/A
23th 0,013 0,049 Single Phase N/A
24th 0,001 0,005 Single Phase N/A
25th 0,011 0,044 Single Phase N/A
26th 0,001 0,004 Single Phase N/A
27th 0,012 0,044 Single Phase N/A
28th 0,001 0,006 Single Phase N/A
29th 0,010 0,040 Single Phase N/A
30th 0,001 0,005 Single Phase N/A
31th 0,010 0,039 Single Phase N/A
32th 0,001 0,004 Single Phase N/A
33th 0,009 0,036 Single Phase N/A
34th 0,001 0,004 Single Phase N/A
35th 0,008 0,029 Single Phase N/A
36th 0,001 0,005 Single Phase N/A
37th 0,007 0,027 Single Phase N/A
38th 0,001 0,005 Single Phase N/A
39th 0,007 0,028 Single Phase N/A
40th 0,001 0,004 Single Phase N/A
Note: The tests should be based on the limits of the EN 61000-3-12 for more than 16A.
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4.6 Power quality
4.6.1 Emission limits
4.6.1.6 Interharmonics

4.6.1.7 Distortions in the 2-9kHz frequency range

The currents of the interharmonics to 2 kHz must be measured in accordance with DIN EN 61000-4-7 (VDE
0817-4-7), Annex A. The measurements of higher-frequency harmonic currents between 2 kHz and 9 kHz must
be conducted in line with DIN EN 61000-4-7 (VDE 0847-4-7), Annex B.

Harmonic: HYD 3000-EP

[F:,//F]’" 0 10 20 30 40 50 60 70 80 9 | 100
Order | 1 [%In] | 1[%In] | 1[%In] | 1[%In] | 1[%In] | 1[%In] | 1[%In] | I[%In] | 1[%In] | I[%In] |1[%In]
1 2.970 | 10,467 | 20579 | 30,726 | 40,816 | 50,853 | 60,856 | 70,786 | 80,677 |90.505 1%%’2
2 0.018 | 0,025 | 0,024 | 0018 | 0019 | 0,019 | 0.018 | 0.016 | 0,015 | 0017 | 0,044
3 0.476 | 0.608 | 0618 | 0625 | 0635 | 0.638 | 0.640 | 0645 | 0651 | 0.692 | 0.809
4 0.016 | 0.011 | 0011 | 0009 | 0009 | 0.010 | 0.011 | 0011 | 0013 | 0.012 | 0.015
5 0.273 | 0.303 | 0299 | 0294 | 0292 | 0291 | 0.287 | 0277 | 0270 | 0.305 | 0.399
6 0.012 | 0.008 | 0009 | 0007 | 0007 | 0.008 | 0.008 | 0.008 | 0.007 | 0013 | 0.021
7 0.180 | 0.168 | 0155 | 0154 | 0.150 | 0.148 | 0.139 | 0132 | 0128 | 0.168 | 0.242
8 0.008 | 0.008 | 0008 | 0007 | 0007 | 0.008 | 0.008 | 0008 | 0007 | 0009|0010
9 0.110 | 0.099 | 0093 | 0090 | 0.085 | 0.079 | 0.074 | 0072 | 0074 | 0.114 | 0.158
10 | 0007 | 0,008 | 0.008 | 0.007 | 0007 | 0007 | 0008 | 0008 | 0007 | 0.011 | 0.012
11 0076 | 0.066 | 0.061 | 0.050 | 0044 | 0039 | 0039 | 0049 | 0063 | 0.077 | 0.076
12 10007 | 0,007 | 0.007 | 0.006 | 0007 | 0007 | 0007 | 0007 | 0008 | 0.010 | 0.012
13 | 0,064 | 0.055 | 0.044 | 0030 | 0027 | 0029 | 0038 | 0.056 | 0074 | 0.069 | 0.047
14 [ 0007 | 0,006 | 0.007 | 0.006 | 0006 | 0007 | 0007 | 0007 | 0008 | 0.010 | 0.010
15 | 0052 | 0.051 | 0.035 | 0.027 | 0023 | 0029 | 0047 | 0065 | 0082 | 0.070 | 0.059
16 | 0,006 | 0,006 | 0.006 | 0.006 | 0,006 | 0006 | 0007 | 0007 | 0007 | 0.011 | 0.008
17 [ 0057 | 0.053 | 0.036 | 0.028 | 0026 | 0040 | 0058 | 0074 | 0089 | 0.077 | 0.076
18 | 0,006 | 0,005 | 0.006 | 0.005 | 0,006 | 0006 | 0006 | 0006 | 0006 | 0.011 | 0.009
19 [ 0057 | 0053 | 0.034 | 0027 | 0032 | 0046 | 0061 | 0076 | 0087 | 0.079 | 0.074
20 | 0.006 | 0.005 | 0005 | 0.005 | 0.005 | 0.006 | 0.006 | 0006 | 0006 | 0.010 | 0,008
21 | 0.062 | 0.055 | 0035 | 0029 | 0.035 | 0.050 | 0.066 | 0079 | 0088 | 0.081 | 0.069
22 | 0.006 | 0.005 | 0005 | 0005 | 0.005 | 0.005 | 0.005 | 0,006 | 0006 | 0.009 | 0008
23 | 0.065 | 0.055 | 0035 | 0031 | 0.039 | 0.055 | 0.068 | 0078 | 0084 | 0.077 | 0.058
24 | 0.006 | 0.005 | 0005 | 0004 | 0.005 | 0.005 | 0.006 | 0006 | 0007 | 0009|0008
25 | 0.067 | 0.053 | 0033 | 0032 | 0039 | 0.055 | 0.065 | 0.074 | 0.079 | 0072 | 0.054
26 | 0.006 | 0.004 | 0004 | 0004 | 0004 | 0.005 | 0.005 | 0.006 | 0.006 | 0007 | 0,007
27 | 0.066 | 0.053 | 0035 | 0035 | 0.043 | 0.057 | 0.067 | 0076 | 0079 | 0.069 | 0.053
28 | 0.006 | 0.005 | 0004 | 0004 | 0.005 | 0.005 | 0.006 | 0006 | 0006 | 0.008 | 0,008
29 | 0.064 | 0.048 | 0031 | 0033 | 0.041 | 0.054 | 0.066 | 0072 | 0073 | 0.062 | 0.049
30 | 0.006 | 0.004 | 0004 | 0004 | 0005 | 0.005 | 0.005 | 0.006 | 0.006 | 0007 | 0,007
31 | 0.060 | 0.048 | 0032 | 0033 | 0.042 | 0.056 | 0.065 | 0070 | 0070 | 0.060 | 0.048
32 | 0.006 | 0.005 | 0004 | 0004 | 0005 | 0.005 | 0.005 | 0.005 | 0.006 | 0007 | 0,007
33 | 0.059 | 0.044 | 0031 | 0033 | 0.041 | 0.055 | 0.064 | 0068 | 0068 | 0.058 | 0.045
34 ] 0.007 | 0.005 | 0004 | 0004 | 0005 | 0.005 | 0.006 | 0.006 | 0.006 | 0008 | 0,007
35 ] 0.050 | 0.040 | 0028 | 0030 | 0.040 | 0.054 | 0.062 | 0.065 | 0.063 | 0053 | 0.037
36 | 0.007 | 0.005 | 0005 | 0.005 | 0.005 | 0.005 | 0.006 | 0,006 | 0006 | 0.008 | 0,008
37 ] 0.049 | 0.037 | 0026 | 0029 | 0.038 | 0.052 | 0.061 | 0064 | 0062 | 0.051 | 0.035
38 | 0.008 | 0.005 | 0005 | 0005 | 0.005 | 0.005 | 0.005 | 0.006 | 0.006 | 0007 | 0,007
39 | 0.047 | 0.040 | 0028 | 0030 | 0.040 | 0.055 | 0.062 | 0063 | 0061 | 0.050 | 0.036
40 | 0.008 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0006 | 0006 | 0.007 | 0.008
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Interharmonics: HYD 3000-EP

FE{,Z]” 0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 8 | 90 | 100 | Limit
[Hfz] | [%In] | 1%In] | 1[9%In] | 1[%In] | 1[%In] | 1[9%In] | 1[%In] | 1[%In] | 1[%In] | 1[%In] | 1 [%In] | 1 [%In]
75 | 0,050 | 0,066 | 0,068 | 0,041 | 0,041 | 0,042 | 0,043 | 0,044 | 0,043 | 0,043 | 0,058 | 0,40
125 | 0,025 | 0,023 | 0,022 | 0,015 | 0,015 | 0,017 | 0,017 | 0,015 | 0,015 | 0,014 | 0,018 | 0,60
175 | 0,024 | 0,014 | 0,015 | 0,012 | 0,011 | 0,012 | 0,013 | 0,012 | 0,011 | 0,011 | 0,014 | 0.43
225 | 0,019 | 0,013 | 0,014 | 0,011 | 0,011 | 0,011 | 0,012 | 0,011 | 0,011 | 0,011 | 0,012 | 0,33
575 | 0,018 | 0,011 | 0,013 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,011 | 0,011 | 0,012 | 0,27
325 | 0,017 | 0,012 | 0,013 | 0,011 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013 | 0,23
375 | 0,012 | 0,012 | 0,013 | 0,011 | 0,012 | 0,012 | 0,013 | 0,012 | 0,012 | 0,012 | 0,013 | 0,20
425 | 0,011 | 0,012 | 0,013 | 0,012 | 0,012 | 0,012 | 0,013 | 0,012 | 0,012 | 0,013 | 0,013 | 0,18
475 | 0,010 | 0,011 | 0,012 | 0,011 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013 | 0,013 | 0,013 | 0.16
525 | 0,010 | 0,011 | 0,011 | 0,011 | 0,011 | 0,012 | 0,013 | 0,013 | 0,012 | 0,013 | 0,013 | 0,14
575 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013 | 0.3
625 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,12
675 | 0,010 | 0,009 | 0,010 | 0,010 | 0,010 | 0,011 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013 | 0,11
725 | 0,010 | 0,009 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 | 0,013 | 0,013 | 0,10
775 | 0,010 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011 | 0,012 | 0,012 | 0,013 | 0,013 | 0,10
825 | 0,010 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 | 0,012 | 0,013 | 0,013 | 0,09
875 | 0,009 | 0,008 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 | 0,013 | 0,09
925 | 0,009 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 | 0,012 | 0,013 | 0,08
975 | 0,012 | 0,010 | 0,010 | 0,010 | 0,011 | 0,012 | 0,012 | 0,013 | 0,014 | 0,014 | 0,015 | 0,08
1025 0,009 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,012 | 0,012 | 0,07
1075] 0,013 | 0,010 | 0,010 | 0,011 | 0,011 | 0,012 | 0,012 | 0,013 | 0,014 | 0,015 | 0,017 | 0,07
1125] 0,009 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,013 | 0,07
1175] 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,013 | 0,06
1225 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,013 | 0,06
1275] 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,013 | 0,06
1325 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,012 | 0,013 | 0,06
1375] 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,009 | 0,010 | 0,012 | 0,013 | 0,05
1425 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,012 | 0,013 | 0,05
1475] 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,013 | 0,05
1525 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,05
1575] 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,013 | 0,05
1625 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,05
1675] 0,010 | 0,008 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,013 | 0,04
1725 0,009 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,04
1775] 0,011 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,011 | 0,012 | 0,04
1825] 0,010 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010 | 0,012 | 0,04
1875] 0,010 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,011 | 0,04
1925 0,010 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010 | 0,011 | 0,04
1975] 0,011 | 0,008 | 0,008 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,04
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Higher Frequencies: HYD 3000-EP

[F:,//OF])” 0 10 20 30 40 50 60 70 80 90 100 Limit
{kHz] [[%In] | I [%In] | [ [%In] | 1[%In] | [[%In] | I [%INn] | 1[%In] | I[%In] | I [%In] | 1[%In] | |[%INn] |I[%In]
2,1 0,064 | 0,052 | 0,037 | 0,040 | 0,055 | 0,073 | 0,084 | 0,085 | 0,079 | 0,064 | 0,046 0,2
2,3 0,062 | 0,049 | 0,035 | 0,038 | 0,054 | 0,074 | 0,084 | 0,084 | 0,078 | 0,061 0,042 0,2
2,5 0,072 | 0,061 | 0,049 | 0,049 | 0,062 | 0,078 | 0,085 | 0,083 | 0,079 | 0,064 | 0,051 0,2
2,7 0,065 | 0,052 | 0,038 | 0,041 | 0,057 | 0,074 | 0,080 | 0,078 | 0,071 | 0,056 | 0,037 0,2
2,9 0,060 | 0,050 | 0,036 | 0,038 | 0,054 | 0,070 | 0,076 | 0,071 | 0,063 | 0,048 | 0,034 0,2
3,1 0,058 | 0,048 | 0,038 | 0,040 | 0,056 | 0,069 | 0,073 | 0,069 | 0,062 | 0,048 | 0,034 0,2
3,3 0,051 | 0,044 | 0,034 | 0,036 | 0,048 | 0,060 | 0,064 | 0,060 | 0,053 | 0,041 0,030 0,2
3,5 0,046 | 0,041 | 0,033 | 0,035 | 0,045 | 0,053 | 0,055 | 0,051 | 0,044 | 0,035 | 0,027 0,2
3,7 0,043 | 0,039 | 0,033 | 0,035 | 0,044 | 0,050 | 0,052 | 0,049 | 0,043 | 0,034 | 0,028 0,2
3,9 0,037 | 0,033 | 0,029 | 0,032 | 0,038 | 0,043 | 0,044 | 0,042 | 0,037 | 0,031 0,026 0,2
4.1 0,031 | 0,027 | 0,024 | 0,026 | 0,032 | 0,036 | 0,038 | 0,036 | 0,032 | 0,027 | 0,023 0,2
4,3 0,027 | 0,023 | 0,021 | 0,023 | 0,026 | 0,029 | 0,031 | 0,030 | 0,027 | 0,023 | 0,021 0,2
4,5 0,023 | 0,021 | 0,019 | 0,020 | 0,022 | 0,025 | 0,026 | 0,025 | 0,023 | 0,022 | 0,021 0,2
4,7 0,036 | 0,035 | 0,033 | 0,033 | 0,033 | 0,034 | 0,035 | 0,035 | 0,034 | 0,033 | 0,033 0,2
4,9 0,035 | 0,033 | 0,032 | 0,032 | 0,032 | 0,033 | 0,033 | 0,033 | 0,033 | 0,032 | 0,032 0,2
5,1 0,016 | 0,015 | 0,014 | 0,015 | 0,016 | 0,018 | 0,019 | 0,018 | 0,017 | 0,016 | 0,016 0,2
5,3 0,015 | 0,014 | 0,013 | 0,014 | 0,015 | 0,016 | 0,016 | 0,016 | 0,015 | 0,015 | 0,014 0,2
5,5 0,014 | 0,013 | 0,013 | 0,013 | 0,014 | 0,014 | 0,015 | 0,014 | 0,014 | 0,014 | 0,014 0,2
5,7 0,019 | 0,019 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,018 | 0,019 0,2
5,9 0,018 | 0,018 | 0,017 | 0,017 | 0,016 | 0,016 | 0,017 | 0,017 | 0,017 | 0,017 | 0,018 0,2
6,1 0,011 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 | 0,012 | 0,012 0,2
6,3 0,010 | 0,010 | 0,010 | 0,009 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 | 0,011 0,011 0,2
6,5 0,010 | 0,010 | 0,010 | 0,009 | 0,009 | 0,009 | 0,010 | 0,011 | 0,011 | 0,011 0,011 0,2
6,7 0,010 | 0,010 | 0,009 | 0,009 | 0,009 | 0,009 | 0,010 | 0,010 | 0,011 | 0,011 0,011 0,2
6,9 0,011 | 0,011 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,011 | 0,011 0,012 0,2
7,1 0,010 | 0,010 | 0,009 | 0,009 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 0,2
7,3 0,010 | 0,009 | 0,009 | 0,009 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 0,2
7,5 0,010 | 0,010 | 0,009 | 0,009 | 0,008 | 0,008 | 0,009 | 0,010 | 0,010 | 0,010 | 0,010 0,2
7,7 0,009 | 0,009 | 0,009 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,010 | 0,010 | 0,010 0,2
7.9 0,009 | 0,009 | 0,009 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 | 0,010 0,2
8,1 0,009 | 0,008 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 0,2
8,3 0,008 | 0,008 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 0,2
8,5 0,008 | 0,008 | 0,008 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,009 | 0,009 | 0,009 0,2
8,7 0,008 | 0,008 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 0,2
8,9 0,007 | 0,007 | 0,007 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 0,2
Note:

The normalization current is 15,0A for HYD 3000-EP .
The tests had been performed on the HYD 6000-EP and HYD 3000-EPis valid for the HYD 5500-EP, HYD 5000-
EP, HYD 4600-EP , HYD 4000-EP and HYD 3680-EP, since it is identical in hardware and software construction

except output power derated by software.
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Harmonic (HYD 6000-EP)

[F://OF])" 0 10 20 30 40 50 60 70 80 90 100
Order | I[%lIn] [ 1[%In] | [[%In] | 1[%In] | 1[%In] | [[%In] | 1[%In] | 1[%In] | I[%In] | I[%In] | I[%ln]
1 2,965 | 10,447 | 20,528 | 30,625 | 40,691 | 50,691 | 60,672 | 70,560 | 80,425 | 90,206 | 99,926
2 0,017 | 0,017 | 0,018 | 0,017 | 0,017 | 0,017 | 0,020 | 0,017 | 0,019 | 0,016 | 0,045
3 0,477 | 0,613 | 0,619 | 0,624 | 0,633 | 0,638 | 0,639 | 0,644 | 0,650 | 0,690 | 0,804
4 0,016 | 0,008 | 0,008 | 0,008 | 0,008 | 0,009 | 0,011 | 0,009 | 0,010 | 0,015 | 0,013
5 0,275 | 0,302 | 0,297 | 0,293 | 0,291 | 0,291 | 0,287 | 0278 | 0,269 | 0,302 | 0,394
6 0,011 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,007 | 0,013 | 0,021
7 0,180 | 0,168 | 0,155 | 0,154 | 0,151 | 0,149 | 0,141 | 0,134 | 0,128 | 0,165 | 0,237
8 0,008 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,009 | 0,011
9 0,111 | 0,099 | 0,092 | 0,090 | 0,086 | 0,080 | 0,075 | 0,072 | 0,074 | 0,111 | 0,154
10 0,008 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,008 | 0,008 | 0,007 | 0,009 | 0,012
11 0,076 | 0,066 | 0,062 | 0,050 | 0,044 | 0,040 | 0,040 | 0,049 | 0,062 | 0,076 | 0,076
12 0,007 | 0,007 | 0,006 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,007 | 0,010 | 0,012
13 0,064 | 0,055 | 0,044 | 0,030 | 0,028 | 0,029 | 0,038 | 0,054 | 0,073 | 0,069 | 0,047
14 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,010 | 0,010
15 0,052 | 0,052 | 0,035 | 0,027 | 0,023 | 0,029 | 0,047 | 0,064 | 0,081 | 0,070 | 0,059
16 0,006 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,007 | 0,007 | 0,007 | 0,010 | 0,008
17 0,057 | 0,054 | 0,036 | 0,028 | 0,026 | 0,039 | 0,057 | 0,073 | 0,088 | 0,077 | 0,075
18 0,006 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,009 | 0,008
19 0,058 | 0,053 | 0,035 | 0,027 | 0,031 | 0,045 | 0,060 | 0,075 | 0,087 | 0,078 | 0,074
20 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,007 | 0,008 | 0,007
21 0,063 | 0,055 | 0,035 | 0,030 | 0,035 | 0,049 | 0,066 | 0,078 | 0,088 | 0,081 | 0,069
22 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,008 | 0,008
23 0,065 | 0,056 | 0,035 | 0,032 | 0,038 | 0,055 | 0,068 | 0,077 | 0,084 | 0,076 | 0,059
24 0,006 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,008 | 0,007
25 0,067 | 0,054 | 0,034 | 0,032 | 0,039 | 0,055 | 0,065 | 0,074 | 0,080 | 0,071 | 0,055
26 0,006 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,006 | 0,007 | 0,007
27 0,067 | 0,053 | 0,035 | 0,035 | 0,043 | 0,057 | 0,068 | 0,076 | 0,079 | 0,069 | 0,054
28 0,006 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,007 | 0,008
29 0,065 | 0,048 | 0,031 | 0,032 | 0,041 | 0,054 | 0,065 | 0,072 | 0,073 | 0,062 | 0,050
30 0,006 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,006 | 0,006 | 0,007 | 0,007
31 0,061 | 0,047 | 0,032 | 0,034 | 0,042 | 0,055 | 0,065 | 0,069 | 0,070 | 0,060 | 0,048
32 0,007 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,007 | 0,007
33 0,059 | 0,044 | 0,031 | 0,033 | 0,041 | 0,055 | 0,064 | 0,068 | 0,068 | 0,058 | 0,046
34 0,007 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,007 | 0,007
35 0,051 | 0,040 | 0,028 | 0,030 | 0,040 | 0,053 | 0,062 | 0,065 | 0,063 | 0,053 | 0,037
36 0,008 | 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,008 | 0,008
37 0,049 | 0,038 | 0,026 | 0,029 | 0,038 | 0,052 | 0,061 | 0,063 | 0,062 | 0,051 | 0,035
38 0,008 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 | 0,007 | 0,007
39 0,046 | 0,040 | 0,029 | 0,030 | 0,040 | 0,054 | 0,062 | 0,064 | 0,062 | 0,051 | 0,036
40 0,009 | 0,007 | 0,006 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,008
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Interharmonics (HYD 6000-EP)

P/Pn

o | O 10 20 30 40 50 60 70 80 90 100 | Limit
[Hfz] 1 [%In] | 1[%In] | 1[%In] | 1[%In] | 1 [%In] | 1[%In] | 1[%In] | 1[%In] | 1[%In] | I [%In] | 1 [%In] | 1[%In]
75 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,006 | 0,005 | 0,005 | 0,40
125 | 0,003 | 0,003 | 0,003 | 0,003 | 0,003 | 0,004 | 0,004 | 0,005 | 0,004 | 0,006 | 0,007 | 0,60
175 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,002 | 0,003 | 0,003 | 0,43
225 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,002 | 0,003 | 0,003 | 0,33
275 | 0,002 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 | 0,27
325 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,23
375 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,003 | 0,003 | 0,003 | 0,003 | 0,004 | 0,20
425 | 0,005 | 0,006 | 0,007 | 0,012 | 0,007 | 0,006 | 0,018 | 0,005 | 0,008 | 0,009 | 0,011 | 0,18
475 | 0,004 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 | 0,004 | 0,16
525 | 0,004 | 0,003 | 0,004 | 0,003 | 0,006 | 0,009 | 0,005 | 0,009 | 0,009 | 0,010 | 0,012 | 0,14
575 | 0,003 | 0,003 | 0,003 | 0,003 | 0,004 | 0,004 | 0,003 | 0,005 | 0,004 | 0,004 | 0,004 | 0,13
625 | 0,004 | 0,005 | 0,006 | 0,006 | 0,006 | 0,005 | 0,006 | 0,005 | 0,005 | 0,005 | 0,004 | 0,12
675 | 0,003 | 0,003 | 0,003 | 0,004 | 0,005 | 0,006 | 0,004 | 0,006 | 0,006 | 0,006 | 0,006 | 0,11
725 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,004 | 0,003 | 0,005 | 0,005 | 0,006 | 0,006 | 0,10
775 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,004 | 0,003 | 0,005 | 0,006 | 0,007 | 0,007 | 0,10
825 | 0,004 | 0,013 | 0,016 | 0,016 | 0,016 | 0,011 | 0,019 | 0,019 | 0,025 | 0,029 | 0,033 | 0,09
875 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,003 | 0,004 | 0,004 | 0,005 | 0,09
925 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,003 | 0,08
975 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,08
1025] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,07
1075] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,07
1125] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,07
1175] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,06
1225] 0,002 | 0,002 | 0,002 | 0,003 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,004 | 0,06
1275] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,06
1325] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,06
1375] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,05
1425] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,004 | 0,05
1475] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,05
1525] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,05
1575] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,05
1625] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,05
1675] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1725] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1775] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1825| 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1875] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1925] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
1975] 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,04
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Higher Frequencies (HYD 6000-EP)

[F:,//OF])” 0 10 20 30 40 50 60 70 80 90 100 Limit
{kHz] [[%In] | I [%In] | [ [%In] | 1[%In] | [[%In] | I [%INn] | 1[%In] | I[%In] | I [%In] | 1[%In] | |[%INn] |I[%In]
2,1 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 0,2
2,3 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 0,2
2,5 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 0,2
2,7 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 0,2
2,9 0,004 | 0,006 | 0,008 | 0,007 | 0,006 | 0,005 | 0,006 | 0,005 | 0,006 | 0,006 | 0,006 0,2
3,1 0,004 | 0,006 | 0,006 | 0,005 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
3,3 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 0,2
3,5 0,004 | 0,004 | 0,005 | 0,005 | 0,004 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 0,2
3,7 0,004 | 0,005 | 0,006 | 0,005 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
3,9 0,004 | 0,005 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 0,2
4,1 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,006 0,2
4,3 0,004 | 0,005 | 0,006 | 0,007 | 0,005 | 0,005 | 0,006 | 0,005 | 0,006 | 0,007 | 0,007 0,2
4,5 0,005 | 0,006 | 0,009 | 0,009 | 0,007 | 0,005 | 0,007 | 0,006 | 0,007 | 0,007 | 0,007 0,2
4,7 0,004 | 0,006 | 0,007 | 0,008 | 0,007 | 0,005 | 0,005 | 0,005 | 0,006 | 0,006 | 0,006 0,2
4,9 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 0,2
5,1 0,004 | 0,006 | 0,005 | 0,006 | 0,005 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 0,2
5,3 0,006 | 0,011 | 0,016 | 0,014 | 0,008 | 0,006 | 0,010 | 0,006 | 0,010 | 0,010 | 0,010 0,2
55 0,004 | 0,005 | 0,005 | 0,005 | 0,004 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 0,2
5,7 0,006 | 0,014 | 0,012 | 0,016 | 0,010 | 0,006 | 0,010 | 0,007 | 0,010 | 0,010 | 0,009 0,2
5,9 0,004 | 0,012 | 0,010 | 0,011 | 0,008 | 0,005 | 0,007 | 0,006 | 0,008 | 0,008 | 0,009 0,2
6,1 0,004 | 0,004 | 0,005 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
6,3 0,004 | 0,005 | 0,005 | 0,006 | 0,006 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
6,5 0,004 | 0,004 | 0,005 | 0,005 | 0,004 | 0,004 | 0,005 | 0,004 | 0,005 | 0,005 | 0,005 0,2
6,7 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
6,9 0,004 | 0,004 | 0,004 | 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 0,2
7,1 0,005 | 0,006 | 0,007 | 0,009 | 0,006 | 0,005 | 0,008 | 0,005 | 0,007 | 0,008 | 0,008 0,2
7,3 0,005 | 0,006 | 0,008 | 0,010 | 0,006 | 0,005 | 0,008 | 0,005 | 0,008 | 0,009 | 0,009 0,2
7,5 0,004 | 0,005 | 0,007 | 0,008 | 0,006 | 0,005 | 0,007 | 0,005 | 0,008 | 0,008 | 0,008 0,2
7,7 0,004 | 0,005 | 0,005 | 0,008 | 0,006 | 0,005 | 0,010 | 0,006 | 0,011 | 0,012 | 0,014 0,2
7.9 0,004 | 0,005 | 0,006 | 0,009 | 0,007 | 0,005 | 0,011 | 0,006 | 0,013 | 0,015 | 0,016 0,2
8,1 0,004 | 0,004 | 0,006 | 0,008 | 0,006 | 0,005 | 0,011 | 0,006 | 0,012 | 0,014 | 0,016 0,2
8,3 0,004 | 0,005 | 0,005 | 0,007 | 0,007 | 0,005 | 0,008 | 0,006 | 0,010 | 0,011 0,012 0,2
8,5 0,004 | 0,005 | 0,006 | 0,009 | 0,011 | 0,005 | 0,010 | 0,010 | 0,014 | 0,016 | 0,017 0,2
8,7 0,004 | 0,006 | 0,007 | 0,010 | 0,012 | 0,006 | 0,008 | 0,012 | 0,014 | 0,015 | 0,016 0,2
8,9 0,005 | 0,008 | 0,013 | 0,015 | 0,014 | 0,008 | 0,011 | 0,014 | 0,017 | 0,018 | 0,018 0,2
Note:

The normalization current is 27,3A for HYD 6000-EP.

The tests had been performed on the HYD 6000-EP and HYD 3000-EPis valid for the HYD 5500-EP, HYD 5000-
EP, HYD 4600-EP , HYD 4000-EP and HYD 3680-EP, since it is identical in hardware and software construction
except output power derated by software.
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Annex 1

Pictures of the unit

The full pictures refer to PHOTO DOCUMENT
Project No.: 200917N016
Date: 20210112
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Enclosure front view
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Enclosure rear view
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Enclosure bottom view

Enclosure side view
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Annex No. 2

Test Equipment list
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Test Local: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Dates of performer test: 2020-03-02 to 2021-02-01

Equipment Internal No. | Manufacturer | Type Serial No. Last Calibration
Power Analyzer A4080002DG | YOKOGAWA | WT3000 91M210852 Jun. 17, 2020
AC Source A7040019DG | Chroma 61512 61512000439
A7040020DG | Chroma 61512 61512000438
DC Simulation | A7040015DG | Chroma 62150H-1000S | 62150EF00488 | Monitored by
Power Analyzer
Power Supply
A7040016DG | Chroma 62150H-1000S | 62150EF00490
RLC Load A7150027DG | Qunling ACLT-3803H 93v002869
Eight Channel A4089017DG | YOKOGAWA |DL850 91N726247 Sep. 23, 2020
Digital Phosphor
Oscilloscope
Four Channel A4089003DG | Tektronix DPO4104B C010624 Mar. 06, 2020
Digital Phosphor
Oscilloscope 1 KEYSIGHT DSOX3014T MY59243036 Jan. 05, 2021
Oscilloscope A1490009DG | YOKOGAWA |701901 I Sep. 03, 2020
probel
A1490010DG | YOKOGAWA |701901 I Sep. 03, 2020
A1490011DG | YOKOGAWA |701901 I Sep. 03, 2020
Current transducer | A1060008DG | YOKOGAWA | CT200 1130700017 Sep. 03, 2020
A1060009DG | YOKOGAWA | CT200 1130700019 Sep. 03, 2020
A1060009DG | YOKOGAWA | CT200 1130700019 Sep. 03, 2020
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