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Characteristics of the static converter and storage system (SdA)

Static converter model T-REX-6KLP1G01 T-REX-5KLP1G01 T-REX-4K6LP1G01
Input (PV DC)

MPP voltage range [V] 100-500

Max. input voltage [V] 550

Max. input current per MPP

tracker [A] 15/15

Input (battery DC)

DC voltage range [V] 40-60

Max. DC voltage [V] 60

Max. DC current per DC input [A] 120 100

AC connection

Nominal AC voltage [V] L/N/PE, 230V, 50/60Hz

Rated output current [A] 26 21,7 20
Max. output current [A] 30 25 25
Nominal output power converter

(Prv) [W] 6000 5000 4600
Rated apparent output power 6000 5000 4600
converter [VA]

On-grid battery mode

m.(nomlnal discharge power) 6000 5000 4600
Pcn (nominal charging power) [W] 6000 5000 4600
Psmax (max. discharge power) [W] 6000 5000 4600
Pcmax (max. charging power) [W] 6000 5000 4600
Type Bidirectional

Off-grid battery mode

R/V] (nominal discharge power) 6000 5000 4600
Psmax (max. discharge power) [W] 6000 5000 4600
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Characteristics of the static converter and storage system (SdA)

Static converter model

T-REX-4KLP1G01 |

T-REX-3K6LP1G01

T-REX-3KLP1G01

Input (PV DC)

MPP voltage range [V] 100-500
Max. input voltage [V] 550
L\rA:cz(keI??/f\J]t current per MPP 15/15
Input (battery DC)

DC voltage range [V] 40-60
Max. DC voltage [V] 60
Max. DC current per DC input [A] 100

AC connection

Nominal AC voltage [V]

L/N/PE, 230V, 50/60Hz

Rated output current [A] 17,4 15,6 13
Max. output current [A] 21,7 19,5 16,3
Nominal output power converter

(Prv) [W] 4000 3600 3000
Rated apparent output power

converter [VA] 4000 3600 3000
On-grid battery mode

Psn (nominal discharge power) 4000 3600 3000
[W].

Pcn (nominal charging power) [W] 4000 3600 3000
Psmax (max. discharge power) [W] 4000 3600 3000
Pcmax (max. charging power) [W] 4000 3600 3000
Type Bidirectional

Off-grid battery mode

Psn (nominal discharge power) 4000 3600 3000
(W]

Psmax (max. discharge power) [W] 4000 3600 3000
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Batteries that can be used with the above static converters

Brand Guangdong Felicity New Energy Co., Ltd.

Technology LiFePO4

Model FLB48314TG1

Nominal voltage [V] 51,2

CUS Module (kWh) 16,08 32,15 48,23 64,31 80,38 96,46 112,54 128,61
Nominal Capacity [Ah] 314 628 942 1256 1570 1884 2198 2512
Version firmware BMS V201-00

No. of modules 1 2 3 | 4 | 5 | & | 7 8
Brand Guangdong Felicity New Energy Co., Ltd.

Technology LiFePO4

Model FLB48314TG1

Nominal voltage [V] 51,2

CUS Module (kWh) 144,69 160,77 176,84 192,92 209,00 225,08 241,15 257,23
Nominal Capacity [Ah] 2826 3140 3454 3768 4082 4396 4710 5024
Version firmware BMS V201-00

No. of modules 9 10 1M | 12 | 13 | 14 | 15 16
Brand Guangdong Felicity New Energy Co., Ltd.

Technology LiFePO4

Model FLB48314TG1

Nominal voltage [V] 51,2

CUS Module (kWh) 273,31 289,38 305,46 321,54 337,61 353,69 369,77 385,84
Nominal Capacity [Ah] 5338 5652 5966 6280 6594 6908 7222 7536
Version firmware BMS V201-00

No. of modules 17 18 19 | 20 | 21 | 2 | 23 24
Brand Guangdong Felicity New Energy Co., Ltd.

Technology LiFePO4

Model FLB48314TG1

Nominal voltage [V] 51,2

CUS Module (kWh) 401,92 418,00 434,07 450,15 466,23 482,30 498,38 514,46
Nominal Capacity [Ah] 7850 8164 8478 8792 9106 9420 9734 10048
Version firmware BMS V201-00

No. of modules 25 26 o7 | 28 | 20 [ 30 | 3 32
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Testing Location...............coeviinnnnnnnns : LCIE China Company Limited

AdAress ... : Building 4, No, 518, Xinzhuan Road, Caohejing, Songjiang High-Tech Park,
Shanghai, P,R, China (201612)

Tested by g < Q/(/( G gﬁitcﬂ':yjfj§|72?n%i‘iﬂ:§ (iI:IINA COMPANY

. . H Joell Qin I:nr?aril;ilj)(;;r;ﬁ;ﬁjrlzrggéritascom, c=CN
(name, function and signature).............. . Joell Qin Test Engineer Date: 2025.11.1 11:08:36 +0800
Approved by ﬁp K; W gll\?:itcar:ERS:)?J?:?N?,/E:IL_)QEV?:{INA COMPANY
. LIMITED, ou=New Energy,
(name, function and signature).............. : Robin Wu Robin Wu email=robin.wu@bureauveritas.com, c=CN
Project Manager Date: 2025.11.12 11:19:05 +08'00"
Manufacturer’'s name...........ccccevvvveeees :  Guangdong Felicity New Energy Co., Ltd.
Manufacturer’s address ...........ccccceeee. . (KongGangBaiYun)No. 2, Donghua Huaye Road, Renhe Town, Baiyun Area

Guangzhou Guangdong P.R. China

Factory name.........cccccvvvviiienininnnnnnnnnns :  Guangdong Felicity New Energy Co., Ltd.

Factory address.........ccooveeeiviiiiiiiiinneens . (KongGangBaiYun)No. 2, Donghua Huaye Road, Renhe Town, Baiyun Area
Guangzhou Guangdong P.R. China

Document History

Date Internal reference Modification / Change / Status Revision

2025-11-11 Joell Qin Initial report was written 0

Supplementary information:
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Test items particulars

Equipment mobility ... :
Operating condition ............ccccccevnnnnne. :
Class of equipment...........cccceeeeeeinnnnnns :
Protection against ingress of water........ :

Mass of equipment [kgl.........ccccceevviinnne :

Permanent connection
Continuous

Class |

IP65 according to EN 60529
32,4 kg for all models

Test case verdicts

Test case does not apply

Date(s) of performance of test............... :

to the test object..........cccoooiiiiiiiiiiie : N/A

Test item does meet

the requirement ............cccoooiiiiiiiiinnnne : P(ass)
Test item does not meet

the requirement ............cccooeiiiiiiiiinnns : F(ail)
Testing

Date of receipt of test item .................... : 2025-10-10

2025-10-10 to 2025-11-05
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General remarks

The test result presented in this report relate only to the object(s) tested.

The report shall state compliance of the tested objects with the requirements of CEI 0-21. This report must not be reproduced in
part or in full without the written approval of the issuing testing laboratory.

All information in this test report limited to the type label, warning markings, trademark, block diagram, manual and datasheets are
provided by the customer.

Conformity statements are decided in accordance with IEC GUIDE 115:2021 Procedure 2 (accuracy method), unless otherwise
normatively specified or contractually agreed. The measurement result is considered as "pass" according to the requirement if it is
within the prescribed limit or exactly on the limit.

”(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.

o “P.” for the rated active power:

e “Pg”=UyxI xcos ¢ (single-Phase); Pz =V 3 U, x I x cos @ (three-Phase)
o “P for the momentary power

e “P,” nominal active output power

o “fy” is the nominal frequency

e “S,”is the nominal Apparent power

e “CUS” (Useful Capacity of the Storage System): quantity of energy available at the terminals of the storage system
between the minimum and maximum states of charge of the system

e  “Psy” (Nominal Discharge Power): the maximum power the system can discharge throughout the
e “Pcn” (Nominal Charge Power): the maximum power the system can charge throughout the CUS

o 2Psmax” (Maximum Discharge Power): the discharge power that the system must guarantee within the range 10 % - 90 %
of the CUS.

e  “Pcmax” (Maximum Charge Power): the charging power that the system must guarantee within the range 10 % - 90 % of
the CUS.

¢ “Pninv’=(Nominal power of bidirectional inverter/converter): the nominal power of the inverter or of the bidirectional
converter which connects the storage system to the network.

e “APggo” in [%] = (Psetpoint — Peso) / Pre

e “AQEeo” in [%] = (Qexpected— Qe60) / PEmax

e “go2” for gliding average values over 200 milliseconds
e “ggo” for gliding average values over 60 seconds

e “ggoo for gliding average values over 10 minutes

e “(c)” for over-excited

e  “(i)y’ for under-excited
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Active and reactive power

The regarded system of the voltage and current vectors is the producer view (Figure 2):
o if the inverter feeds to the grid the active power is measured with positive sign.

/

P>0 _:Lo

U

For the representation in quadrants, a power circle is chosen whose representation is compatible with mathematical
representations of trigonometry and complex numbers (see Figure 2). Angles are counted positively counter-clockwise as in
mathematics. The phase angle is defined as the angle from the current pointer to the voltage pointer. The current pointer is always
in the real axis; the position of the voltage pointer corresponds to the apparent power and the phase angle.

Quadrant: Il Quadrant: |
(over-exited) consumption (over-exited) generation
neg. P pos. P
neg. cos Phi Q pos. cos Phi
os. 0s. Q
Quadrant I Quadrant |
S
Q
180° Phi 0°
-P > » P
P
Quadrant |l Quadrant IV
Quadrant: IlI = Quadrant: IV
(under-exited) consumption 270 (under-exited) generation
neg. P -Q pos. P
neg. cos Phi pos. cos Phi
neg. Q neg. Q

Figure 2

The different operating states can be represented in quadrants | to quadrant IV. The quadrants are named in a counter-clockwise
direction.
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This Test Report consists of the following documents

TS RESUILS ... 20
ANNEX NO. 1 ISO 90071 CEIIfICALE ... .eeiiieiiiiiiiiiee ettt e e e e ettt e e e e e s s bbb b et et e e e e s aannbbeneeeaeeeaannes 231
ANNEX NO. 2 EMC TSt REPOM ......eeeiiiiieiiiiitt ettt e e e e e sttt et e e e e s s e bbb be et e e e e e s e nbbbee et aeeesaannbbeeeeaaeesannne 233
AnNnex NO. 3 Datasheet Of the FeIAY .............euiiiiiii e e e e s s e e e e e e e s anne 235
Annex No. 4 Datasheet of the Batlerie.............eciiii e a e e e 266
ANNEX NO. 5 PIctures Of the UNIt........cooii et e e e e s s e bbb e e e e e e s e nnbbaeeeaaeesanne 268
Annex NOo. 6 Test EQUIPMENL TSt ... 278
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Copy of marking plate
b e ——
= &0 ? 15[
- . . ™ - - - ™
_;ehcrtyfss o = elicityESS
L. = e =
Model: T-REX-3KLP1G01 Model: T-REX-3K6LP1G01
Product Type Hybrid Inverier Praduct Typa Hybrid Inverier
Overvoltage-category BEIEAC I Ovarvaltage-categany DC I-ACIH
Ambiant Temperure —25'C~60" C.>45"C Desmting Ambiend Tamparture —25°C~80°C,>45"C Derafing
Battary Batiery
Battery Vibliage Range AN c-80Vd Battery Violtage Range ANde-80Vd.c
Max. Charging and Diechanging Curent 100Ad.cM00Ad Max. Charging and Discharging Current 100Ad ./ 100Ad.c
Max. C ‘and Digchar ging Power 000W Max:. Charging and Discharging Power 3S00W
PV PY
PV Input Violtage 350V d.o{ B0V c~550\d.c) PV Input Voltage 360Vd.o[90Vd o~550Md o)
MPPT InputRangs 100V d.c~500Vd.c MPPT Input Range 100V d.c~500Vd.c
Max. Input Curmrent 154d. ¢ 5Adc Max. InputCument 15Ad.o/15Ad.c
Max. Shored Curent 18Ad. ol BAdc Max. Shorted Cument 18Ad of185d ¢
Ma. PV Input Power A000W Max. PV Input P ower ATOOW
On-Grid Mode On-Grid Mode
AC Output Voltage Z3Wa.c AC Oulput Voltage 23Wac
AC Output Fre quency S080Hz AC Oufiput Frequency SOG0Hz
AC Output Rated Cument 13%ac AC Output Rated Current 15648,
Max. Continucus A C Pasatwough 404a.c Max. Continuous AC P ugh ddAac
AC Ouiput Rated Active Power I000W AC Quiput RatedActive Power IB00W
AC Output Rated Apparent Power A000VA AC Qutput Rate dApparent Power E00VA
AC Output Power Factor 0.8 Leading To 0.8 Lagging AC Ouiput Power Facior 0.8 Leading To 0.8 Lagging
Orff-Grid Mode Of-Grid Mode
AC Output \ibltage FilWa.c AC Ouiput Violtage ZiWac
AC Output Frequency S080Hz AC Ouiput Frequency SOE0Hz
AC Output Rated Current 13%a.c AC Ouiput Rated Current 158AaC
Max. AC O utput Current a0ka.c Max. AC Output Current J0AaC
AC Output Rated Active Power S000W AC Ouiput RatedActive Power SE00W
AC Output Rated Apparent Power J0000A AC Ouiput Rale d App arent Power e
\ Mon-isclated topoloegy, IPE5,Class | protective class MNor-isolated lepology, IPE5, Class | protective class J
i b i R
AACACCI@E|AA A gp X
" — i —
High Voltage,waming High Valtage waming i
dectic shodk H ; slecic shock
Keep e equigment | : Keep the equipment
well ventlated : : well vertilated
The capacions som i i The capadtrs doe
e mious enemy Do not. ; haEamious anegy Do nol
il ) ")
Manufacturer: Manufacturer:
Guangdong Felicity New Energy Co_, Ltd Guangdong Felicity New Enengy Co., Lid
Address: Address:
{ KongGangBalYun)No. 2, Donghua Huayes Road, Renhe Town, (Kong GangBalYun)No. 2, Donghua Huaye Road, Renhe Town,
Balyun Area, Guangzhou, Guangdong, F. R. CHINA BalyunArea, Guangzhow, Guangdong, P. R. CHINA
NS Pl .
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Ir— - /- -
- E;‘ =
- - - ™ - - ™
.ielrcnyfss o -g- elicityESS
e .
Model: T-REX-4KLP1G01 Model: T-REX-4KELP1G01
Product T Hybrid Inverier
Product Type Hybed lvactor Ovmﬂng’tcmwv DCIEAC T
Orvervoltiage-catagory DG IEAC I e = 0
Arnbsent Temperture —25%C~60F G, >45°C Deraling :rmunt'l'bmparlura = GRech
Battery L
ol Aivd . c~80Vd o
Batlery Voltage Range A0Vd eV B e e T00Ad o 00AS
Manx. Changing and Dischanging Current 1008, o W00Ad.c Ve and Dischar ging P -
Max. Chargling and Discharging Power A000W = . =
PY
P oltage 3600 o900, c~5500d.
PV IngutVotage 360V, o(20Vd o~ 550V t) o Fp'r'mm e = £)
MPPT Input Range 1000, c~S00Vd.c Max. Ingat Curment 15Ad :;umx:
Max. Input Current 15Ad o 18Ad.c Max Shoried Cur ol 1m.mm1:=
Max. Shorted Current 18Ad o' 18Ad.c " -P\.I'I mw
Max. P\ Ingul Power 200N PV Input Powos
On-Grid Mode
AC Output Voltage Tiva.c
AC Output Voltage HMag AT Oulput Frequency SuE0Hz
AC Output Frequency SG0Hz
ACOutput Raded Current L2 :cau Cm:ﬁ P‘mlsllcuyl M:
Max Continuou s AC P assthrough d0dac A0 - Fyee m
AC Culput Rated Aclive Power 2000W mn““’"”m“ °'n:P°' "m :
AC Output Rated Apparent Power A000VA AT ! F“ M v T
AGC Oultput Power Facior 0.8 Leading To(.8 Lagging Oﬂ'drldl g 909
Off-Grid Mode
ACOutput Voitage 230Va.c E Cutput :':9" Zia.c
AC Output Frequency S0G0Hz I ¥ ¥
A AC Cutput Rated Current 2ha.c
Output Riated Cument 17 4Aac N ACD =
Max.AC CulputCument Aac ax. AG Ouiput Current Mac
AC Culput Rated Achve Power 2000W ﬁmmm"wwm ABOOW
AC Output Rated Apparent Power A0, Cutput ppane AG00VA
Mon-|zolated topology, IPE5,Class | protective class Non-tealated topalogy, IPG5,Clasa | prolactive dasa
- - | 46KW4.8H0VA for VDE-AR-1105 and NRS 097-2-1
h s
A A & CE h4 DA CE 1 @ Z
[0 @B 2 ||| A A [Ti)
P ._ " -
- High \olage waming * High Violtage, waming '
‘alectic shock deckic shock
- Kaap e squipmant - Keep he aquipment
wedl ventisted wiell venilated
+The capaciors som H » The cigeacion stre
hezardous enamgy Do not | i Thamamious enemy Do not
P ' i
Manufacturer: Manufacturer:
Guangdong Felicity New Energy Co., Ltd Guangdong Felicity New Energy Co., Lid
Address: Address:
{Hong GangBalYun No. 2, Donghua Heaye Road, Renbhe Town, { Kong GangBal¥un No. 2, Donghua Huaye Road, Renhe Town,
Balyun Area, Guangzhou, Guangdong, P R. CHINA Balyun Area, Guangzhou, Guangdong, P R. CHINA
W PN
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( K7 N
- E;" E -
- - ™ - - ™
_iehcrtyESS o _iehmtyfss
LS - r
Model: T-REX-5KLP1G01 Model: T-REX-6KLP1G01
Product Type Hybrid Invertar Product Type Hybrid Invarter
Overvoliage-category D 1A 0 Ovenvaltage-calegory DG IAC 11
Amblant Temparture —25°C~60°C,>45°C Darating Ambiant Tampartura ~25"C~60"C,>45°C Dermating
Battery Battery
Battery Voltage Rangs A0vd.e~60Vd.c Baltery Voltage Range A0vd.c~60Vd.e
Max. Charging and Discharging Current 1004d o/1004d.c Max, Charging and Discharging Current 12084 612004 &
Max. Charging and Discharging Power EN0OW Max. Charging and Discharging Powear BOOOW
PV PV
PV Input Viollage 360V, o[90Vd c~560Vd,c) FV Input Valtage 360Vd. o{30Vd.c~550Vd ¢)
MFPPT Input Range 100Vd.c~500Vd.c MFPT Inpul Range 100, e~500Vd.&
Max. Input Current 154d.cM5Ad.c Max. Input Currant 16Ad. M1 5Ad.c
Max, Shorled Current 184 eMaAd.c Max. Shorted Currant 18Ad.clBAd c
Mazx. PV Input Powsr BE00W Max. PV Input Powar TEOOW
On-Grid Mode On-Grid Moda
AC Qutpul Valtage FHWas AC Oulput Voltage 230Vac
AC Output Frequency SONEDHE AC Output Frequency 50/60Hz
AC Outpul Rated Curran! 21.7Mac AC Output Reted Curmrent 268080
Max. Continuous AC Passthrough ADMac Max. Continuous AC Passthrough 40ha o
AC Dutput Rated Actlve Power BOO0W AL Output Rated Active Powar BODOW
AC Output Rated Apparant Power SO0V, AC Output Rated Apparent Powar BODONA,
AC Qutput Powaer Factor 0.6 Leading To 0.8 Lagging AC Dutpul Power Faclos 0.8 Leading To 0.8 Lagging
Off-Girid Mode Off-Grid Mods
AC Output Valtage 23Wa.e AC Output Voltage 230Va.c
AC Output Frequency SOEDHE AC Output Frequancy 50/60HzZ
AC Dutput Rated Current . Thac AC Output Rated Currant PRAE.C
Max. AC Output Current Adac Max. AC Output Current A0ha.c
AC Dutput Rated Active Power EO00W AC Output Rated Active Powar BOOOW
AC Output Rated Apparant Power S000VA AG Oulput Rated Apparent Powar BODOVA
Non-isolated topology, IPGS,Class | protective class Mon-isolated topology, PG5, Class i protective class
\_ ABKWABKVA for VDE-AR-4105 and NRE 097-2-1 J \ 4680/ BKVA for VDE-AR-4105 and NRS 067-2-1 J
s ™y " ™
9 =4 (7 p=4
A A & CE [T @B A A A CE [T @
o — ot [
CAUTION: l T _'""'"'E CALTION: E"““-“'"“""““'“"'“'““'“m“'““""““""""E
« High Valtags waming | ; « High Voltage,waming | 5
alactric shack H H wlaciric shock : H
- Keap the equipment | ! - Keap the aquipmant |
well vantiiated ! well vertiated i i
- The copecorm o | i[1] |- me capactom stors :
hazamdous eneny Donol | i hazardous energy Do nat | i
F '
Manufacturer: Manufacturer:
Guangdong Feliclly New Energy Co., Ltd Guangdong Felicity Mew Enargy Co., Lid
Addrass: Address:
{KongGangBaiYun)No. 2, Donghua Huaye Road, Renhe Town, (KongGangBaiYunjNo. 2, Denghua Huaye Road, Renhe Town,
Balyun Area, Guangzhou, Guangdaeng, P. . CHINA Baiyun Area, Guangzhow, Guangdong, P. R. CHINA
I AN J)
Note

Example of marking plate
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General product information

FicityESS®

USER GUIDE

T-REX-3KLP1GO01/3K6LP1G01/
4KLP1G01/4K6LP1G01/
5KLP1GO01/6KLP1GO1

il “.T"' e
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Hybrid inverters

Power factor >0.99

Displacement power

factor 0.8leading...0.8lagging

THDI <3%

AC Output Data(Bac

Rated output power  [3000VA/3000W[3600VA/3600W|4000VA/4000W|4600VA/4600W| 5000VA/5000W|6000VA/6000W,

Max. Output current 30A

Sglttea%é\c output 230Vac

e su/sone

Max. efficiency 97.5% 97.5% 97.5% 97.6% 97.6% 97.6%
Euro efficiency 96.7% 96.7% 96.8% 97% 97% 97%
MPPT efficiency 99.9%

Protection

Output over current

protection Integrated
g:ggsﬁi%;er power Integrated
gfgéittg:]ormd Integrated
g
GFCI Protection Integrated
Insulation Resistor Integrated

Detection

General Data

g'i‘n‘:;aetr‘:t%re o -25°C~60°C, >45°C Derating

Protection degree 1IP65

Relative humidity 100%

Cooling concept Nature i?:%lggﬁ:;
Altitude 2000m

Communication RS232/RS485

BMS Communication CAN/RS485

Monitor module WiFi/GPRS
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Hybrid inverters

Appendix

| T-REX- T-REX- T-REX- T-REX- T-REX- T-REX-
Mode 3KLP1G01|3K6LP1G01|4KLP1G01|4K6LP1G01|5KLP1G01|6KLP1GO01
Battery Input Data

Battery Voltage

Range 40V~60V

Max. charging and 100A/100A 120A/120A

discharging current

Max. charging and
discharging power 3000W 3600W 4000W 4600W 5000W 6000W

Battery type Li-Ion /Lead-acid

DC Input Data (PVs

Max. recommended

PV power 3900W 4700W 5200W 6000W 6500W 7800W
Max. PV voltage 550V

Start voltage 130V

PV voltage range 90V~550V

MPPT voltage range 100V~500V

MPPT Voltage Range | 140y~500V | 160V~500V | 175V~500V | 200V~500V | 220V~500V | 260V~500V
for Full Load

Nominal voltage 360V

Max. input current 15A/15A

Max. shorted curent 18A/18A

Number of MPP trackers 2/1

/strings per MPP tracker

Grid Data

Nominal Input Voltage 230Vac

Input Voltage Range 184~264.5Vac

Nominal grid

frequency 50/60Hz

Max. input current 40A

Max. Charge Current 100A 120A
Max. AC output power|  3000W 3600W 4000W 4600W 5000W 6000W
AC Output Rated

Current 13A 15.6A 17.4A 20A 21.7A 26A
Max. output current 16.3A 19.5A 21.7A 25A 25A 30A
Max. Continuous

AC Passthrough 30A
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Hybrid inverters

Display LCD+LED
Installation Style Wall-mounted
Warranty 10 years

Grid Regulation VDE-AR-N 4105; G99/1; EN50549-1; CEI 0-21; AS4777.2; NRS 097-2-1;
Safety Regulation IEC 62109-1/2 , IEC 62040-1
EMC EN61000-6-1, EN61000-6-3
Net Weight 32.4KG

Gross Weight 39.1KG

Product Dimension 530%493*228MM
Package Dimension 632*570*315MM
[1]Conditions apply,refer to FelicityESS Warranty policy.

* According to local grid-connected standards

Features:
» Support WiFi for mobile monitoring

» 48V low voltage battery, transformer isolation topology

» Max. charging/discharging current of 120A

« AC couple to retrofit existing solar system

« Support storing energy from diesel generator

« Power supply can be switched automatically and switching time within 20ms
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Block diagram of the utility interactive inverter:

The DC input of solar converter can be supplied from PV array and Batteries.

The charging current to batteries can from PC array or Grid through the inversion circuit, battery management unit is integrated in
External Energy storage system.

The Solar inverter is a single-phase type, the unit is providing EMC filtering at the output toward mains. The unit doesn’t provide
galvanic separation from input to output (transformerless). The output is switched off redundant by the high power switching
bridge and two relays. This assures that the opening of the output circuit will also operate in case of on error. And the battery is
charged from PV array or Grid.

The internal control is redundant built, It consists of master controller(U10) and slave controller(U27), the master controller(U10)
can control relays, measures voltage, frequency, AC current with injected DC, insulation resistance and residual current, The
slave controller (U27) can control the relays, measures the voltage and frequency, Both controllers communicate with each other.
The voltage and frequency measurement is achieved with resistors in serial which are connected directly to line and neutral. The
master controllers get these signals and calculate the data.

The unit provides multiple relays in series in each phase. The relays are tested before each start up. In addition the power bridge
can be stopped by master controllers

Figure 1 — Block Diagram for All model

PV YV
' PV _l J AC RGRID
o BOOST = || avmc o
Filter | || ‘ T ‘ L Filter | e
o [
i | ! l :
. -
RN \_q\_,h_)\__ [— i } A AC o
b i | V.o OUTPUT
1| BUCK- ! [ EMI
LLC .
; : BOOST } Filter 0PN
I . Pt | |
BAT- h rl\l JI\_/P_LI | } T INVEIDC M 2
| : I, pv b L S s A | MGRID_RLY /J:az
L___ZZZZ R 1
| |
i T |
PV ‘1 t :
insulation (QHI U3 e s | M. V&F_GRID—— A
| ! ml.i L ‘B? : : i Y&Fl_GRID
! H ! H . 1 _
BUS— ‘.\U}\—
] AU SLAVE-DSP  l=—=SPT > MATN-DSP
BAT—
[RS 232 ey
LCD ARV RS485, DRV,
Display i METER, WI-FI

Differences of the models in the series

The only difference between model T-REX-3KLP1G01, T-REX-3K6LP1G01, T-REX-4KLP1G01, T-REX-4K6LP1G01, T-REX-
5KLP1G01 and T-REX-6KLP1GO01 is the product label model and the software, others are the same.
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The product was tested on

The product(s) with serial number, 100202001624210005, 020505004823490186, 020505004822470295, 020505004822380076,

020505004823280034 was/were tested on 100202001624210004

Model

Serial number

Photo

T-REX-6KLP1G01 100202001624210004
T-REX-5KLP1GO01 020505004823280034
T-REX-4K6LP1G01 020505004822380076
T-REX-4KLP1GO01 020505004822470295
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T-REX-3K6LP1G01 020505004823490186

T-REX-3KLP1GO01 100202001624210005

Hardware: V2203

Software: Main DSP: V2203, Slave DSP: V202, ARM: V202

All tests were performed on EUT T-REX-6KLP1G01 and are valid for the whole series. Tests of the EUT T-REX-6KLP1G01not
applicable for the model(s) T-REX-3KLP1G01, T-REX-3K6LP1G01, T-REX-4KLP1G01, T-REX-4K6LP1G01, T-REX-5KLP1G01

were performed on the concerned model(s) and a statement is given at the relevant test.

TOPOLOGY OF THE DEVICE, WHICH THIS CERTIFICATE IS BASED ON

Disconnection

Device

Interface Protection

Device

Device For

Static Conversion

Rotating Generator Device

X

X

X
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Test Results
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CEIl 0-21
A.2 Features of the SPI P
A3.1-34 Adjustable ranges of the interface protection system P
A43 Functional tests on the interface protection system (SPI) P
A4.4 Self-test P
A45 Single fault tolerance P
A4.6 EMC compatibility tests P
A47 Climatic compatibility tests P
A.4.8 Insulation tests P
A49 Tests for the overload capacity of measuring circuits N/A
A.4.10 Compliance of equipment N/A
A.4.11 Automatic mechanism to prevent current imbalance during production P
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A.2 ‘ Features of the SPI P

The SPI must provide

- a minimum voltage protection function with two thresholds;

- a maximum voltage protection function with two thresholds;

- a minimum frequency protection function with two thresholds;

- a maximum frequency protection function with two thresholds;

- a signal processing function in the case of installation of a dedicated device (protective relay);
- a presence signal processing function;

- a self-diagnosis function;

- a self-test function (obligatory if integrated in the inverter control system of a production plant with a total power output of up to
11,08 kW); any transducers for the acquisition of voltage signals;

- an opening circuit of the interface device;

- for the external SPI only, an auxiliary power supply system which allows it to operate for at least 5 s in the absence of the main
power supply. The auxiliary power supply system must be suitably dimensioned to allow, in the absence of the main power supply,
the operation of the SPI, the closing of the DDI and for the backup control device (if any), at least the time defined above ©3. The
integrated SPI must meet the "single fault tolerance" requirement. This requirement implies that in the event of failure of a
component of the SPI, the device must continue to ensure its proper functioning or cause the DDI to open and signal the fault
condition.

The rated voltage and frequency for all protective functions are:
Rated voltage: (230/400) V©4

Nominal frequency: 50 Hz

SPI accuracies are:

Voltage: £ 1 % Vn

Frequency: £ 20 mHz

(63) |t is intended that, when the power supply returns, the relay will check the mains parameters (voltage; frequency) before
allowing the DDI to close again.

(%) For networks operated at different voltages, SPI adjustments must be referred to the operating voltage.
Note
The SPI is an internal SPI.
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A3

‘ Setting ranges for the SPI

P
Adjustable ranges
All thresholds must be adjustable
Voltage values

Threshold 85% (27.51) tmin 15% Trin 110% (*) tmax 115% Trmax

(27.81) (27.82) (27.82) (59.81) (59.81) (59.82) (59.82)
Range 0,2-1,0 Vj 0,05-5s 0,05-1,0 V,, 0,05-5s 1,0-1,2 V,, <3s 1,0-1,3 V, 0,5-1,0s
Steps 0,05 V,, 0,05s 0,05V, 0,05s 0,01 Vi - 0,01 Vi 0,05s
Note:

(*) The maximum voltage function (59.S1) must be configured for protection based on the calculation of the average value of 10
minutes in accordance with the standard EN 61000-4-30. A new average value over the previous 10 minutes must be calculated
at least every 3 s for comparison with the threshold value for protection 59.S1 as indicated in Table 13.

Frequency values

Threshold 49,80 Hz tmin 47,50 Hz tmin 50,20 Hz tmax 51,50 Hz tmax
(81<.81) (81<.51) (81<.S2) (81<.82) (81>.51) (81>.51) (81>.52) (81>.52)

Range 47,0-50,0 Hz 0,05-5s [47,0-50,0Hz| 0,05-5s |50,0-52,0 Hz 0,05-5s 50,0-52,0Hz| 0,05-5s

Steps 0,1 Hz 0,05s 0,1 Hz 0,05s 0,1 Hz 0,05s 0,1 Hz 0,05s
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CEIl 0-21

Requirement — Test Verdict

Functional tests on the interface protection system (SPI)

A.3.1-34 Checking the adjustable values and the description in the user manual P
A.4.31 Checking of connection and reconnection conditions P
A.4.3.2 Checking gradual supply of active power P
A4.33 Additional requirements for functional tests P
A.4.3.31 Insensitivity to harmonics of the frequency relay P
A.4.3.3.2 Remote trip signal P
A.4.3.33 Communication signal P
A434 Verification of insensitivity to the frequency derivative P
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A.4.3 ‘ Functional tests on the interface protection system (SPI) P

Purpose of testing

The tests for checking the functions and the measurement of accuracy are listed below:
a) checking all functions;
) measuring the accuracy of tripping thresholds;

c) measuring the accuracy of trip times;
)

measuring the accuracy of the falling ratio (not required for an interface protection system (SPI) integrated into the inverter up
to a maximum of 11,08 kW);

e) Measuring accuracy of the falling time (not required for an interface protection system (SPI) integrated into the inverter up to a
maximum of 11,08 kW).
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A.4.31 Test procedure for maximum/minimum frequency P
A4.3.2

Operating time of the monitoring device

Under frequency Over frequency
(81<.82) (81>.S2)

A) STEPS for trip value [Hz to Hz] 1,01 threshold -> decrease by max 10 0,99 threshold -> increase by max 10

mHz steps mHz steps
D) STEP trip time [Hz to Hz] 1,01 threshold -> 0,99 threshold 0,99 threshold -> 1,01 threshold

Ambient temperature
Limit [HZ] 47,50 51,50
Measurement accuracy of the tripping 47,50 47,50 47,50 51,51 51,51 51,51
value [HZ]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,094 0,093 0,102 0,091 0,092 0,103
-10°C temperature
Limit [HZ] 47,50 Hz 51,50 Hz
Measurement accuracy of the tripping 47,50 47,50 47,50 51,51 51,51 51,51
value [HZz]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,083 0,099 0,083 0,104 0,093 0,092
+55°C temperature

Limit [Hz] 47,50 Hz 51,50 Hz
Measurement accuracy of the tripping 47,50 47,50 47,50 51,51 51,51 51,51
value [Hz]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,085 0,093 0,088 0,100 0,085 0,100
Test

To measure the disconnection time a step of 1% f, is taken from the nominal frequency for underfrequency and overfrequency.

Assessment criterion

For frequencies of between 47,5 Hz and 51,5 Hz (+0,1% f,) automatic disconnection from the network as a result of a deviation in
frequency is not permitted.

Limit values:

Frequency decrease protection f<47,5Hz 0,100s

Frequency increase protection f<561,5Hz 0,100s

For each repetition of the tests, the max tolerances of the values are:
Voltage: 2% for voltages

Frequency: +20 mHz for frequency trip thresholds

Trip times: 1% 20 ms for disconnection times

Note

The setting value and the trip value of the frequency may not vary by more than 20 mHz and 3% of the disconnection limit 20
ms. Differences between the test values: #20 mHz and 1% of the disconnection limit +£20ms.
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A.4.31 Test procedure for maximum/minimum frequency P
A4.3.2
Operating time of the monitoring device
Under frequency Over frequency
(81<.81) (81>.81)
A) STEPS for trip value [Hz to Hz] 1,01 threshold -> decrease by max 10 0,99 threshold -> increase by max 10
mHz steps mHz steps
D) STEP trip time [Hz to Hz] 1,01 threshold -> 0,99 threshold 0,99 threshold -> 1,01 threshold
Ambient temperature
Limit [HZ] 49,80 50,20
Measurement accuracy of the tripping 49,80 49,80 49,80 50,21 50,21 50,21
value [HZ]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,111 0,098 0,096 0,099 0,102 0,098
-10°C temperature
Limit [HZ] 49,80 50,20
Measurement accuracy of the tripping 49,80 49,80 49,80 50,21 50,21 50,21
value [HZ]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,100 0,100 0,100 0,097 0,096 0,102
+55°C temperature
Limit [Hz] 49,80 50,20
Measurement accuracy of the tripping 49,80 49,80 49,80 50,21 50,21 50,21
value [Hz]
Disconnection limit [ms] 0,100 0,100
Measurement the trip time [ms] 0,099 0,101 0,104 0,091 0,098 0,090
Test

To measure the disconnection time a step of 1% f,, is taken from the nominal frequency for underfrequency and overfrequency.

Assessment criterion

For frequencies of between 49,5 Hz and 50,5 Hz (+0,1% f,) automatic disconnection from the network as a result of a deviation in
frequency is not permitted.

Limit values:

Frequency decrease protection f<49,5Hz 0,100s

Frequency increase protection f< 50,5Hz 0,100s

For each repetition of the tests, the max tolerances of the values are:
Voltage: 2% for voltages

Frequency: +20 mHz for frequency trip thresholds

Trip times: 1% +20 ms for disconnection times

Note

The setting value and the trip value of the frequency may not vary by more than 20 mHz and 3%of the disconnection limit *20
ms. Differences between the test values: #20 mHz and 1% of the disconnection limit £20 ms.
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A.4.31 Test procedure for maximum/minimum voltage P
A.4.3.2

Operating time of the monitoring device

Under voltage

(27.S2)
A) STEPS for trip value [V to V] 1,1 threshold -> decrease by max 0,5% V, steps
D) STEP for trip time [V to V] Vn->0,15Vn

Ambient temperature
Limit [V] 345V
Measurement accuracy of the tripping 33,0 33,0 33,0
value [V]
Disconnection limit [s] 0,200
Measurement the trip time [s] 0,213 0,207 0,201
-10°C temperature
Limit [V] 345V
Measurement accuracy of the tripping 33,0 33,0 33,0
value [V]
Disconnection limit [s] 0,200
Measurement the trip time [s] 0,205 0,202 0,198
+55°C temperature

Limit [V] 345V
Measurement accuracy of the tripping 33,0 33,0 33,0
value [V]
Disconnection limit [s] 0,200
Measurement the trip time [s] 0,194 0,192 0,193

Assessment criterion
Limit values:
Voltage drop protection 27.520.15V, 0,200 s

The setting value and the trip value of the frequency may not vary by more than <5% Vn» and 3% of the disconnection limit
*20ms.

For each repetition of the tests, the max tolerances of the values are:
Voltage: 2% for voltages
Frequency: £20 mHz for frequency trip thresholds

Trip times: 1% +20 ms for disconnection times

Note

The indicated value for the tripping time must be adopted when the total power is greater than 11,08kW, while for lower powers a
tripping time without intentional delay may optional be used. In the case of synchronous generators, the value may be raised to
0,7 Vnand t =0,150s.
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A.4.31 Test procedure for maximum/minimum voltage P
A.4.3.2
Operating time of the monitoring device
Under voltage Over voltage

(27.81) (59.52)

A) STEPS for trip value [V to V] 1,1 threshold -> decrease by max 5V 0,9 threshold -> increase by max 5 V
steps steps
D) STEP for trip time [V to V] 1,1 threshold -> 0,9 threshold 0,9 threshold -> 1,01 threshold
Ambient temperature
Limit [V] 195,5 264,5
Measurement accuracy of the tripping 195,4 195,4 195,4 264,4 264,4 264,4
value [V]
Disconnection limit [s] 1,500 0,200
Measurement the trip time [s] 1,507 1,501 1,518 0,199 0,203 0,212
-10°C temperature
Limit [V] 195,5 264,5
Measurement accuracy of the tripping 195,4 195,4 195,4 264,4 264,4 264,4
value [V]
Disconnection limit [s] 1,500 0,200
Measurement the trip time [s] 1,517 1,510 1,505 0,197 0,211 0,202
+55°C temperature

Limit [V] 195,5 264,5
Measurement accuracy of the tripping 1954 1954 1954 264.,4 264,4 264.,4
value [V]
Disconnection limit [s] 1,500 0,200
Measurement the trip time [s] 1,513 1,515 1,517 0,202 0,211 0,212
Test

To measure the disconnection time a step of 84% V,, is taken from the nominal voltage and of 116% V, from the nominal voltage
for undervoltage and overvoltage.

The voltages should be measured per phase conductor, in which current is fed between the line conductor and the neutral
conductor.

Assessment criterion

Limit values

Voltage drop protection 27.8510,85V, 1,500s
Rise-in voltage protection 59.521,15V, 0,200 s

The setting value and the trip value of the frequency may not vary by more than <5% Vn» and 3% of the disconnection limit 20
ms.

For each repetition of the tests, the max tolerances of the values are:
Voltage: 2% for voltages

Frequency: +20 mHz for frequency trip thresholds

Trip times: 1% 20 ms for disconnection times
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A.4.31 Test procedure for falling time

A.4.3.2

N/A

Operating time of the monitoring device

Falling time at under voltage

Falling time at over voltage

B) STEP [V to V]

real threshold (of A)-> increase by one
step to 1,1 threshold

real threshold (of A)-> decrease by one
step to 0,9 threshold

Ambient temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s] - | - ‘ - - ‘ - ‘ -
-10°C temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s] - | - ‘ - - ‘ - ‘ -
+55°C temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s]

Falling time at under frequency

Falling time at over frequency:

B) STEP [Hz to Hz]

real threshold (of A)-> increase by one
step to 1,01 threshold

real threshold (of A)-> decrease by one
step to 0,99 threshold

Ambient temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s] ] | ] | ] ] | ] | ]
-10°C temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s] ] | ] | ] ] | ] | -
+55°C temperature

Limit [s] 0,040 - 0,100 0,040 - 0,100

Falling time [s]

Note

The measuring points are the trip signal of the AC source and the output of the SPI to control the relays (DDI).

For each repetition of the tests, the max tolerances of the values are:

Voltage: 2% for voltages

Frequency: £20 mHz for frequency trip thresholds

Trip times: 1% +20 ms for disconnection times

TEMP-0058-TG-EAW-ES-V01
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A.4.31 Test procedure for falling ratio (voltage) N/A
A.4.3.2
Operating time of the monitoring device
Falling ratio at under voltage Falling ratio at over voltage
C) STEP[Vto V] 0,8 threshold -> increase by max 5V 1,2 threshold -> decrease by max 5V
steps until reset value is reached steps until reset value is reached

Ambient temperature
Limit of ratio 1,03-1,05 0,95-0,97

Measurement reset value [V] - | - ‘ - - ‘ - ‘ -
100 100

Calculated falling ratio Vin/Vend ] | ] \ _ ] ‘ ] ‘ ]

-10°C temperature
Limit of ratio 1,03-1,05 0,95-0,97

Measurement reset value [V] - | - ‘ - - ‘ - ‘ -
100 100

Calculated falling ratio Vin/Ven ] | . \ ] ] ‘ ] ‘ ]

+55°C temperature

Limit of ratio 1,03-1,05 0,95-0,97
Measurement reset value [V] - | - ‘ - - ‘ - ‘ -
100 100

Calculated falling ratio Vin/Vend ] | ] | ] ] | ] | ]
Test

To measure the falling ratio, the voltage or frequency brought out the operation range by 20% of the nominal and in-/decrease in
maximal 10 mHz or 5 V steps until the SPI connects.

Assessment criterion
Calculation:

Vin (reset value) fin (reset value)

Vend (trip value) fend (trip value)
Limit values
The setting value and the trip value of the frequency may not vary by more than <5% Vn and 20 ms.
The value of the falling ratio may not vary by more than < 2%.
The ratio limits: 85% (27.S1) between 1.03 and 1.05

115% (59.S2) between 0.95 and 0,97

49,50 Hz (81<S1) 1,001-1,003

50,50 Hz (81>S1) 0,997-0,999
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A.4.31 Test procedure for falling ratio (frequency) N/A
A.4.3.2

Operating time of the monitoring device

Falling ratio at under frequency Falling ratio at over frequency

C) STEP [Hz to Hz] 0,8 threshold -> increase by max 10 mHz | 1,2 threshold -> decrease by max 10 mHz
steps until reset value is reached steps until reset value is reached

Limit of ratio Ambient temperature
1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fong ] | ] ‘ _ ] ‘ ] ‘ ]

-10°C temperature
Limit of ratio 1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fong ] | . ‘ ] ] ‘ ] ‘ ]

+55°C temperature
Limit of ratio 1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fend ] | ] | ] ] | ] | ]
Test

To measure the falling ratio, the voltage or frequency brought out the operation range by 20% of the nominal and in-/ decrease in
maximal 10 mHz or 5 V steps until the SPI connects.

Assessment criterion
Calculation:

Vin (reset value) fin (reset value)

Vend (trip value) fend (trip value)
Limit values:
The setting value and the trip value of the frequency may not vary by more than < 5% Vn and * 20ms.
The value of the falling ratio may not vary by more than < 2%.
The ratio limits: 85% (27.S1) between 1.03 and 1.05

115% (59.S2) between 0.95 and 0,97

49,50 Hz (81<S1) 1,001-1,003

50,50 Hz (81>S1) 0,997-0,999
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A.4.31 Test procedure for falling ratio (frequency) N/A
A.4.3.2
Operating time of the monitoring device

Falling ratio at under frequency Falling ratio at over frequency
C) STEP [Hz to Hz] 0,8 threshold -> increase by max 10mHz | 1,2 threshold -> decrease by max 10mHz

steps until reset value is reached steps until reset value is reached
Limit of ratio Ambient temperature

1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fong ] | ] ‘ _ ] ‘ ] ‘ ]

-10°C temperature
Limit of ratio: 1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fong ] | . ‘ ] ] ‘ ] ‘ ]

+55°C temperature
Limit of ratio 1,001-1,003 0,997-0,999

Measurement reset value [Hz] - | - ‘ - - ‘ - ‘ -

Calculated falling ratio fi/fend ] | ] | ] ] | ] | ]
Test

To measure the falling ratio, the voltage or frequency brought out the operation range by 20%of the nominal and in-/decrease in
maximal 10 mHz or 5 V steps until the SPI connects.

Assessment criterion
Calculation:

Vin (reset value) fin (reset value)

Vend (trip value) fend (trip value)
Limit values:
The setting value and the trip value of the frequency may not vary by more than <5% Vn and 20 ms.
The value of the falling ratio may not vary by more than < 2%.
The ratio limits: 85% (27.S1) between 1.03 and 1.05

115% (59.S2) between 0.95 and 0,97

49,50 Hz (81<S1) 1,001-1,003

50,50 Hz (81>S1) 0,997-0,999
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‘ Measuring the rise-in voltage protection as a running 10-minute mean value P
Test

(59.S1) moving average measurement over 10min according to EN 61000-4-30

Disconnection time

Limit

a) The voltage is set to 100% V, and held for 600 s. Thereafter the voltage is set to 112% V. Disconnection must take place
within 600 s.
Phase 1 501,6s
Phase 2 - <600s
Phase 3 -

b) The voltage is set to V, for 600 s and then to 108% V,, for 600 s. No disconnection should take place.
Phase 1 No Disconnection
Phase 2 - Disconnection should not take place.
Phase 3 -

c) The voltage is set to 106 % V, and held for 600 s. Thereafter the voltage is set to
114 % V,. Disconnection must take place within 300 s or about 50 % of the disconnection time measured in point a).*
Phase 1 300,2s
Phase 2 j The disconnection time should be about

50 % of the value measured in a). *

Phase 3 -

Note

*If the setting value is set to 600 s, then the disconnection time can be in the range between 225 s and 375 s.
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A.4.3.3.1 ‘ Insensitivity to harmonics of the frequency relay P
AC-Source Setting Harmonics 2nd 3rd 5th 7th 9th 11th 13th 17th
order:
%Vhn: 4,0 10,0 12,0 10,0 3,0 7,0 6,0 4,0
Operating time of the monitoring device
Under frequency Over frequency

A) STEPS for trip value [Hz to Hz] 1,01 threshold -> decrease by max 0,99 threshold -> increase by max 10mHz

10mHz steps steps
D) STEP trip time [Hz to Hz] 1,01 threshold -> 0,99 threshold 0,99 threshold -> 1,01 threshold
Limit [HZ] 47,50 51,50
Measurement accuracy of the tripping 47,50 47,50 47,50 51,51 51,51 51,51
value [HZ]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,094 0,087 0,092 0,084 0,083 0,090
Limit [HZ] 49,80 50,20
Measurement accuracy of the tripping 49,80 49,80 49,80 50,21 50,21 50,21
value [HZz]
Disconnection limit [s] 0,100 0,100
Measurement the trip time [s] 0,096 0,098 0,099 0,118 0,081 0,086
Test:

The test setup for the harmonic distortion, was set with the fallowing values:

Harmonics order: | 2nd | 3rd 5th 7th | 9th | 11th | 13th | 17th
% Vn: 40100120 | 10,0 | 30| 7,0 | 6,0 | 40

The frequency test was performed as in A.4.3

Note

The setting value and the trip value of the frequency may not vary by more than 20 mHz and 3% of the disconnection limit £20
ms. Differences between the test values: #20 mHz and 1% of the disconnection limit £20 ms.
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A.4.3.3.2 | Remote trip signal

Operating time of the monitoring device

ms.

Test Remote tripping signal for the external disconnection
Limit [s] 0,050
Reaction time of the tripping value [s] 0,0002
Graph
H
H
H
" 0:06.460 0:06.470 0:06.480 ﬁ 0:06.490 0:06.50
A B 1]
B il [s] 6.4850857 64852902 0.0002046
WAl1UL V] 08.81211 T2.22152 -26.59059
@Al 111 [A] 12.35833 4.0546%0 -8.303643
WAl 1Ua V] 4795313 3.902796 -0.802517
Note

The protection interface has to have a maximum delay of the remote tripping signal from receiving to transmitting to the DDI of 50
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A.4.3.3.3 ‘ Communication Signal P

Operating time of the monitoring device

Without communication signal

fsoll fist Limit:

49,80 Hz 49,80 Hz <81.51

50,20 Hz 50,20 Hz >81.51
With communication signal

fsoll fist Limit:

47,50 Hz 47,50 Hz <81.82

51,50 Hz* 51,50 Hz >81.82

Note
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A434 ‘ Verification of insensitivity to the frequency derivative P
Test result
Start and End Change Confirm
Frequency [HZ]
Positive Frequency drift 47,550 — 51,450 +2,5 Hz/sec No trip and inverter continue operation
Negative Frequency drift 51,450 — 47,550 -2,5 Hz/sec No trip and inverter continue operation
Note

Frequency protection settings:
81>: tripping threshold 51,5 Hz, tripping time 0,15 s
81<: tripping threshold 47,5 Hz, tripping time 0,15 s

1) Apply a symmetrical triad of direct cyclic sequence voltages having a modulus of 100 % of the nominal voltage and a frequency
of 47,550 Hz;

2) increase the frequency of the three ramp voltages, with ramp steps having an amplitude of 12,5 mHz and a duration of 5 ms,
until a frequency value of 51,450 Hz is reached (*);

3) decrease the frequency of the three ramp voltages, with ramp steps having an amplitude of 12,5 mHz and a duration of 5 ms
until the frequency value of 47,550 Hz is reached (*);

4) repeat the tests in 2 and 3 above four times, for a total of five positive and negative ramps.
The test is deemed to have been passed if the minimum and maximum frequency protection is not triggered.

If the SPI is integrated in the inverter, in addition to the absence of minimum and maximum frequency protection trips, it must also
be verified that the inverter continues to operate.

(*) These ramp settings produce a frequency derivative of 12,5 mHz / 5 ms = 2,5 Hz/s.
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A.4.4 ‘ Self-test P

Self-test function

If the interface protection functions are integrated in the inverter, at least one self-test system must be provided which checks the

maximum/minimum frequency and maximum/minimum voltage functions provided in the interface protection system (SPI), as
described below:

o for each frequency and voltage protection function, the tripping threshold varies linearly upward or downward with a slope of
< 0,05 Hz/s or < 0,05 V./s respectively for the frequency and voltage protection;

e This will determine, at a certain point in the test, whether the threshold and the actual value of the controlled parameter

(frequency or voltage) coincide, and thus whether the protection was triggered and the interface device subsequently
opened.

For each test, the person conducting the test must be able to view the quantity and trip time values, in addition to the current value
of the voltage and frequency detected by the converter.

The tests must measure the:
e accuracy of tripping thresholds;
e accuracy of trip times.

After each test, the inverter must exit the test mode, reset the normally used settings and automatically reconnect to the network
when the conditions are appropriate.

Any user must be able to activate the procedure and it must be clearly described in the converter user manual.
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A4.4 ‘ Self-test

P

Description of the Self-test

TR

i

Bi08TiE: 2024-10-17 17:30:18

BIRER: R

1. REBRIRAHREFEE3min

2, EELEHATREHTRRE, RRIONEERRE, R
Bt th R IR E M INAE

3. BRRRE, JUEEAREEESR

Note
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A.4.5

‘ Single fault tolerance

P

The "single fault tolerance" intended function integrated SPI must be verified by examination of documentation provided by the
manufacturer, and additional evidence on the immunity to single event of failure of the SPI.

The test is successful if the SPI, in the face of a failure of a single component (for example, CPU, power supply, main electronic

components, etc.),

- maintains its protective functions unaltered indicating the place of an internal fault or event

- It outputs the opening command of the DDI

No. component fault test voltage | testtime | fuse fuse result
No. (V) No. | current (A)
1 | AC Output (L- S-C PV Input: 10 min. -- -- The PCE reports error message.

PE) 500Vde EUT disconnected from grid immediately, No
Output: damage, no hazard.
230Vac

2 | Battery Output S-C PV Input: 10 min. -- -- The PCE reports error message.

(+to-) 500V EUT shut down immediately, Q7, Q8, Q9,

Output: 50Vdc Q10, Q11, Q12, Q13, Q14 damage, no
hazard.
3 |Battery S-C  |DC Input: 10 min. -- -- The PCE reports error message.

Leér;wmal (+5-10 53vde EUT disconnected from grid immediately, Q7,
Output: Q8, Q9, Q10, Q11, Q12, Q13, Q14 damage,
230Vac no hazard.

4 | AC Output O-L PV Input: 30 min. -- -- The PCE reports error message.
500vde EUT shut down, no damage, no hazard, and
Output: no higher temperature observed.
230Vac

5 [Battery Output O-L [PV Input: 30 min. -- -- The PCE reports error message.
500vde EUT shut down, no damage, no hazard, and
Output: no higher temperature observed.
230Vac

6 |PCE Cooling Fan PV Input: 4h30min. -- -- The PCE reports error message.

system failure | locked | 500Vde EUT disconnected from grid after over
Output: temperature.
230vac No damage, no hazard

7 | PVinput Reverse | PV Input: 10min -- -- The inverter reports error message,
polarity | 500Vde EUT doesn’t work.
S;SE)/L:C No damage, no hazard.
8 | Battery Input S-C DC Input: 10min -- -- The inverter reports error message,
S3vde EUT doesn’t work.
(ZJ;SF\)/L:C EUT disconnected from grid immediately, Q7,
Q8, Q9, Q10, Q11,Q12, Q13, Q14 damage,
no hazard.
BUS board
9 C49 S-C  [DC Input: 10min -- -- The PCE reports error message.
S3vde EUT disconnected from grid immediately, No
Output: damage, no hazard.
230Vac
10 (03] S-C | DC Input: 10min -- -- EUT restarts and the LCD screen does not
53Vdc light up.
Output: No damage, no hazard.
230Vac
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11 D4 S-C |DC Input: 10min -- -- EUT shut down, and the LCD screen does
53Vdc not light up.
Output: No damage, no hazard.
230Vac

12 Q13 Pin D-G S-C PV Input: 10min -- -- EUT shut down, and the LCD screen does
500Vdc not light up.
Output: No damage, no hazard.
230Vac

13 Q13 Pin D-S S-C PV Input: 10min - -- EUT shut down, and the LCD screen does
500Vdc not light up.
Output: No damage, no hazard.
230Vac

14 Q13 Pin G-S S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

15 R86 S-C  |PV Input: 10min -- -- EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

16 U2 Pin 7-5 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

17 T2 Pin 1-3 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

18 T2 Pin 5-6 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

19 T2 Pin 8-11 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500vdc not light up.
Output: No damage, no hazard.
230Vac

20 D19 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500vdc not light up.
Output: No damage, no hazard.
230Vac

21 PC4 Pin 1-2 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500vdc not light up.
Output: No damage, no hazard.
230Vac

22 PC4 Pin 3-4 S-C PV Input: 10min - - EUT shut down, and the LCD screen does
500Vvdc not light up.
Output: No damage, no hazard.
230Vac

23 PC4 Pin 1 Oo-C PV Input: 10min - - The Unit shut down, no hazards, no damage,
500Vvdc and no high temperature observed.
Output:
230Vac

CNTL board
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24 C326 S-C |DC Input: 10min - - EUT restarts and the LCD screen does not
53Vdc light up.

Output: No damage, no hazard.
230Vac

25 X3 S-C | DC Input: 10min -- -- EUT does not light up.
53Vdce EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac

26 R555 O-C |DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
2058%‘:0 No damage, no hazard.

27 R554 O-C |DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
2058%‘:0 No damage, no hazard.

28 X1 S-C DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
g;(t)g/l;tc No damage, no hazard.

29 X2 S-C  |DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
g);(t)g/l;tc No damage, no hazard.

30 Cc6 S-C | DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
g);(t){’/l;tc No damage, no hazard.

31 Cc6 S-C | DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
%‘83‘:0 No damage, no hazard.

32 Cc108 S-C  [DC Input: 10min -- -- The PCE reports error message.
S3vde EUT disconnected from grid immediately.
S;SE)/L:C No damage, no hazard.

33 C362 S-C |DC Input: 10min -- -- The PCE reports error message.
d3Vde EUT disconnected from grid immediately.
(ZJ;SSL:C No damage, no hazard.

34 R463 O-C |PV Input: 10min -- -- The PCE reports error message.
220Vde EUT disconnected from grid immediately.
(ZJ;SF\)/L:C No damage, no hazard.

35 C268 S-C |PV Input: 10min -- -- The PCE reports error message.
220vde EUT disconnected from grid immediately.
S(SU(;E)/L:C No damage, no hazard.

36 C269 S-C PV Input: 10min -- -- EUT works normally. No damage, no hazard.
220Vdc
Output:
230Vac
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37 R464 O-C [PV Input: 10min -- -- The PCE reports error message.
220Vdc . - .
EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
38 R469 O-C [DC Input: 10min -- -- EUT works normally. No damage, no hazard.
53Vdc
Output:
230Vac
39 C272 S-C DC Input: 10min -- -- The PCE reports error message.
53vd
¢ EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
40 R470 O-C |DC Input: 10min -- -- The PCE reports error message.
53vd
¢ EUT disconnected from grid immediately.
Output: h
230Vac No damage, no hazard.
41 R161 O-C |DC Input: 10min -- -- The PCE reports error message.
53vde Warning but bypass work. No damage, no
Output: hazard.
230Vac
42 Cc87 S-C DC Input: 10min -- -- The PCE reports error message.
53vde Warning but bypass work. No damage, no
Output: hazard.
230Vac
43 C144 S-C | DC Input: 10min -- -- The PCE reports error message.
53vde Warning but bypass work. No damage, no
Output: hazard.
230Vac
44 C290 S-C | DC Input: 10min -- -- The PCE reports error message.
Vd
53vde EUT disconnected from grid immediately.
Output:
230Vae No damage, no hazard.
45 C129 S-C [PV Input: 10min -- -- The LCD screen lights up and the machine
500vdc does not work.
Output: No damage, no hazard.
230Vac
46 C124 S-C |PV Input: 10min -- -- The LCD screen lights up and the machine
500vdc does not work.
Output; No damage, no hazard.
230Vac
47 C410 S-C PV Input: 10min -- -- The PCE reports error message.
500Vdc . . .
EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
48 C227 S-C |DC Input: 10min -- -- The PCE reports error message.
53vd
¢ EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
49 C223 S-C | DC Input: 10min -- -- The PCE reports error message.
53vd
¢ EUT disconnected from grid immediately.
S;SF\)/L:C No damage, no hazard.
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50 C142 S-C |DC Input: 10min -- -- The PCE reports error message.
S3vde EUT disconnected from grid immediately.
(2);8()/[:0 No damage, no hazard.

51 C138 S-C DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
ZO;SF\)/L:C No damage, no hazard.

52 C312 S-C |PV Input: 10min -- -- The PCE reports error message.
S00vde EUT disconnected from grid immediately.
g;é%;tc No damage, no hazard.

53 C311 S-C PV Input: 10min -- -- The PCE reports error message.
500Vde EUT disconnected from grid immediately.
2033(;‘\)/?0 No damage, no hazard.

DCDCL board

54 T1 Pin 15-16 S-C DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
S;SF\)/‘:C No damage, no hazard.

55 T1Pin 13-14 S-C |DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
g);(t)i’/l;tc No damage, no hazard.

56 T1Pin 11-12 S-C |DC Input: 10min - -- The PCE reports error message.
S3vde EUT disconnected from grid immediately.
%g%‘;tc No damage, no hazard.

57 T1 Pin 9-10 S-C | DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
g;(t)i\)/:tc No damage, no hazard.

58 Q7 PinG-D S-C  [DC Input: 10min -- -- The PCE reports error message.
E())3Vdc EUT disconnected from grid immediately.
oot Q7, R55, R56, R113 damage,

no hazard.

59 Q8 Pin G-D S-C |DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
(ZJ;SF\)/L:C Q8, R57 damage, no hazard.

60 Q9 Pin G-D S-C |DC Input: 10min -- -- The PCE reports error message.
d3Vde EUT disconnected from grid immediately.
(ZJ;SF\)/L:C Q9, R63 damage, no hazard.

61 Q10 PinG-D S-C | DC Input: 10min -- -- The PCE reports error message.
53vde EUT disconnected from grid immediately.
g(;j(;i);:c Q10, R64 damage, no hazard.

62 R45 S-C | DC Input: 10min -- -- The PCE reports error message.

S3vde EUT disconnected from grid immediately.
S;(t)()/L:c No damage, no hazard.
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63 R45 O-C |DC Input: 10min -- -- The PCE reports error message.
53vde Warning and bypass work. No damage, no
Output: hazard.
230Vac
64 U6 Pin 4-6 S-C | DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
Output:
230Vac D14, D15 damage, no hazard.
65 C105 S-C DC Input: 10min -- -- The PCE reports error message.
3vd
S3vde EUT disconnected from grid immediately.
Output:
230Vac D14, D15 damage, no hazard.
INV board
66 C54 S-C DC Input: 10min -- -- The PCE reports error message.
S3vde EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac
67 Q5G-D S-C DC Input: 10min -- -- The PCE reports error message.
V
53Vde EUT disconnected from grid immediately.
Output:
230Vac Q5, 29, R33, R19, D9 damage,
no hazard.
68 Q9G-D S-C | DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
Output:
230Vace Q9, 213, R55,R43, D13
damage, no hazard.
69 Q6G-D S-C  [DC Input: 10min -- -- The PCE reports error message.
53Vvdc
EUT disconnected from grid immediately.
Output:
230Vac Q6, 210, R34, R20, D10
damage, no hazard.
70 Q10G-D S-C |DC Input: 10min -- -- The PCE reports error message.
53Vde EUT disconnected from grid immediately.
Output:
230Vace Q10, Z14,R44, R58, D14
damage, no hazard.
71 R61 S-C [PV Input: 10min -- -- The PCE reports error message.
500Vvd
¢ EUT disconnected from grid immediately.
Output:
230Vae No damage, no hazard.
72 R61 O-C [PV Input: 10min -- -- The PCE reports error message.
500vd
¢ EUT disconnected from grid immediately.
(ZJ;SF\)/L:C No damage, no hazard.
73 Cc19 S-C DC Input: 10min -- -- EUT restarts and the LCD screen does not
53Vdc light up.
Output: No damage, no hazard.
230Vac
74 C65 S-C PV Input: 10min - - The machine restarts. No damage, no hazard.
500Vdc
Output:
230Vac
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75 R70 S-C |PV Input: 10min -- -- The PCE reports error message.
ovd
S00vde EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
76 R70 O-C [PV Input: 10min -- -- The PCE reports error message.
S00Vde EUT disconnected from grid immediately.
ZO;SF\)/L:C No damage, no hazard.
77 R92 S-C PV Input: 10min -- -- The PCE reports error message.
500Vvdc . - .
EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
78 R92 O-C |PV Input: 10min -- -- The PCE reports error message.
\Y
500Vde EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
79 C90 S-C PV Input: 10min -- -- The PCE reports error message.
\Y
500Vde EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
80 R140 S-C PV Input: 10min -- -- The PCE reports error message.
500vd
¢ EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
81 R140 O-C |PV Input: 10min -- -- The LCD screen is on and EUT does not
500Vvdc connect to the grid.
Output: No damage, no hazard.
230Vac
82 C70 S-C |PV Input: 10min -- -- EUT restarts and LCD screen does not light
500Vvdc up.
Output: No damage, no hazard.
230Vac
83 C164 S-C  |PVInput: 10min -- -- EUT restarts and LCD screen does not light
500Vvdc up.
Output: No damage, no hazard.
230Vac
84 C151 S-C |PV Input: 10min -- -- The PCE reports error message.
500Vde EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac
85 R176 O-C |PV Input: 10min -- -- The PCE reports error message.
500Vdc . . .
EUT disconnected from grid immediately.
Output:
230Vac No damage, no hazard.
86 C119 S-C |PV Input: 10min -- -- The PCE reports error message.
500vde EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac
87 C122 S-C |PV Input: 10min -- -- EUT restarts and LCD screen does not light
500Vvdc up.
Output: No damage, no hazard.
230Vac
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88 JK11 S-C  |PV Input: 10min -- -- The PCE reports error message.
fi
st;zr;)i;]e 500vde EUT doesn'’t work.
9 .
Output: No damage, no hazard.
230Vac
89 JK12 S-C PV Input: 10min -- -- The PCE reports error message.
bef \Y
st:r(t.’i:me o00vde EUT doesn’t work.
9 |output:
230F\)/ac.: No damage, no hazard.
90 JK13 S-C PV Input: 10min -- -- The PCE reports error message.
bef \Y
st:r(t.’i:me o00vde EUT doesn’t work.
g )
Output: No damage, no hazard.
230Vac
91 JK5 S-C PV Input: 10min -- -- The PCE reports error message.
bef \Y
sfore |1500vde EUT doesn't work.
starting )
Output: No damage, no hazard.
230Vac
92 JK3 S-C PV Input: 10min -- -- The PCE reports error message.
bef
gotore | 220Vde EUT doesn't work.
9 | output:
utput: No damage, no hazard.
230Vac
93 JK4 S-C PV Input: 10min -- -- The PCE reports error message.
before |220Vd
: ¢ EUT doesn’t work.
starting .
Output: No damage, no hazard.
230Vac
94 JK6 S-C [PV Input: 10min -- -- The PCE reports error message.
before |220Vvd
startin ¢ EUT doesn’t work.
9 | output:
Z;Og/ac': No damage, no hazard.
95 JK7 S-C PV Input: 10min -- -- The PCE reports error message.
before
; 220Vde EUT doesn’t work.
starting .
Output: No damage, no hazard.
230Vac
96 R313 O-C |PVInput: 10min -- -- The PCE reports error message.
500Vvd
on fo ¢ EUT disconnected from grid immediately.
Grid S;SE)/L:C No damage, no hazard.
97 C126 S-C |PV Input: 10min -- -- EUT restarts and LCD screen does not light
500Vvdc up.
Output; No damage, no hazard.
230Vac
98 C130 S-C [PV Input: 10min - - EUT restarts and LCD screen does not light
500Vvdc up.
Output: No damage, no hazard.
230Vac
99 R243 S-C PV Input: 10min -- -- The PCE reports error message.
500Vde EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac
100 R243 O-C [PV Input: 10min -- -- The PCE reports error message.
500vde EUT disconnected from grid immediately.
Output: No damage, no hazard.
230Vac
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101 R228 S-C |PV Input: 10min -- -- The PCE reports error message.
220vde EUT disconnected from grid immediately.
(ZD;SE/L:C No damage, no hazard.

102 R228 O-C [PV Input: 10min -- -- The PCE reports error message.
220vde EUT disconnected from grid immediately.
ZO;SF\)/L:C No damage, no hazard.

103 R159 S-C PV Input: 10min -- -- The PCE reports error message.
220Vde EUT disconnected from grid immediately.
2058%‘:0 No damage, no hazard.

104 R159 O-C |PV Input: 10min -- -- The PCE reports error message.
220Vde EUT disconnected from grid immediately.
2058%‘:0 No damage, no hazard.

105 R196 S-C PV Input: 10min -- -- The PCE reports error message.
220Vde EUT disconnected from grid immediately.
S;SF\)/‘:C No damage, no hazard.

106 R196 O-C |PVInput: 10min -- -- The PCE reports error message.
220Vde EUT disconnected from grid immediately.
g);(t){’/l;tc No damage, no hazard.

supplementary information

The errors in the control circuit simulate that the safety is even ensured during a single fault.

Note 1: All single fault tests were carried out by a 30A non-time delay fuse connected between the protective earthing terminal and
the protective earthing conductor in the test setup which had not opened during the tests. All single fault tests were conducted with
the AC output protected by external circuit breaker provided in all live connections to the AC supply.

Note 2: Pass the dielectric strength test of basic insulation test voltage for accessible DVC-A, reinforced or double Insulation and
basic insulation in protective class | equipment.

Note 3: The equipment was placed on white tissue-paper covering a softwood surface and covering the equipment with
cheesecloth during the fault testing, no emission of molten metal, burning insulation, or flaming or glowing particles from the fire
enclosure, and there was no charring, glowing, or flaming of the cheesecloth.

Note 4: No other hazard (e.g. chemical, expulsion) observed after each test.

Assessment criterion
The NS protection must send a shutdown command to the coupling switch.
If the error is detected, the device is switched off within 10 s after error detection.

If the auxiliary voltage fails with the central NS protection or if the control fails with the integrated NS protection, the switch-off
command must be given immediately.
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A.4.6 EMC compatibility testing P

Table 18 - List of immunity tests on measuring relays and protective devices according to IEC EN 50263 and IEC EN 60255-26 Class B
severity levels (industrial environment)

Functional | Acceptance

Electrical disturbance tests on relays: IEC Auxiliary power Communication . -
acceptance criteria and test procedures Basic Enclosure supply (Note a) (Note b) Entry/Exit (Note c) earlhd(Note criterion
IEC EN 60255- Oscillation train immunity tests 61000-4-18 1 kV diff. mode 1 kV diff. mode
22-1 (2008-10) at 1 MHz 2.5 kV m. com. 1KV m. common 2.5 kV m. com. B
IEC EN 60255- . 6 kV air
22-2 (2009-05) Electrostatic discharge tests 61000-4-2 8 KV contact B
10 Vim
" . 80 MHz -

IEC EN 60255- Immunity to radiated (

X ¥ - 61000-4-3 2.7 GHz) A
22-3 (2009-02) electromagnetic fields Includes 500

MHz
IEC EN 60255- Testing for immunity to fast
22-4(2008-09) | electrical ransients/puise trains | ©1000-4-4 2kv 1kv 2kv 2kv B
_ 1 kV phase-to- e 1 kV phase-to-
IEC EN 60255 Impulse fest 61000-4-5 phase 2 kv PRt phase 2 kv B
22.5 (2002-12) hase-to- ground hase-to-
P (successive steps) P
ground ground
(next steps) (next steps)

Immunity to conducted
disturbances induced by 61000-4-6 oV 10V 10V oV A
radio frequency fields

IEC EN 60255-
22-6 (2001-11)

100 V rms diff
IEC EN 60255- Mains frequency immunity R 300V rms com.
22-7 (2003-09) tests 61000-4-16 (10 s only on A
binary inputs)
100 % reduction
EN 60255-11 Interruption of auxiliary DC e for 50 ms (*)
(2010-01) voltage 61000-4-29 Requirements for B
VRT with UPS
. . 30 A/m
IECZ?):)g-O(?;-S Mains frequency magnetic field 61000-4-8 (continuous) A
( ) 300 A/m (1 5)

NOTE a): in the case of integrated SPI, this refers to the AC power supply of the inverter

NOTE (b): In the case of an integrated SPI, this refers to the inverter signal intended to perform the communication function with the integrated SPI
NOTE (c): Examples of input signal: local command, telescope signal, DDI status. Examples of output signal: DDI command

NOTE d): in the case of integrated SPI, this refers to the functional earth of the inverter

Note
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A47 | Climatic compatibility tests P
Test result
Detail Notes/Evidence Levels Standards Acceptance
criterion
dry heat +70 °C + 2 °C (16 hours) EN 60068-2-2 B
humid heat +40 °C + 2 °C, RH EN 60068-2-78 B
Non-powered =93 % * 3 % (4 days)
equipment Cold -10 °C + 2 °C (16 hours) EN 60068-2-1
temperature change EN 60068-2-14
-10/+70 °C £ 2 °C (3 hours + 3 hours)
dry heat + 55 °C + 2 °C (16 hours) EN 60068-2-2 A
humid heat + 40 °C + 2 °C, RH EN 60068-2-78 A
Powered =93 % + 3 % (4 days)
equipment Cold -10 °C + 2 °C (16 hours) EN 60068-2-1 A
temperature change -10 °C/+55 °C EN 60068-2-14 A
1 2 °C (3 hours + 3 hours)
Assessment criterion
For acceptance, during the climatic tests the following must be checked
e all functions;
e measuring the accuracy of tripping thresholds;
e measuring the accuracy of trip times.
Note
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A.4.8 ‘ Insulation tests P

Rigidity of electricity

Location Test voltage Result

AC to PE 2kVac / 2,8kVdc No breakdown of insulation

DC to PE 2kVac / 2,8kVdc No breakdown of insulation

Impulse test

AC and DC inputs ’ 4 kV (1,2 /50 ps) ‘ No breakdown of insulation

Measurement of the insulation resistance

AC and DC inputs | >100MQ at 500Vdc | >100 MQ

Criteria
Location Verification of dielectric Notes/Evidence Levels Technical Standard

properties

Input Power supply, both AC Impulse hold Overvoltage category IV see IEC EN 60255-27

and DC V2 |EC Standard 0-16
Input AC power supply Dielectric strength Test voltage IEC EN 60255-27
2 kV for AC circuits

Input Power supply, both AC Insulation resistance >100MQ at 500Vdc IEC EN 60255-27
and DC

Note

In the case of an SPI integrated in the inverter (see definition in note 70), unless it is realised with a dedicated board whose power
supply is accessible from the outside, reference shall be made to CEI EN 60146-1-1 for the purposes of insulation tests.

The expected altitude oversea for the test values above is 2000m.
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A.4.9 ‘ Tests for the overload capacity of measuring circuits N/A
Voltage Test time Result

2130% Vn permanent --

2150% Vn 1s -

Note

No external protectors by the meaning of this clause present.
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A.4.10 ‘ Equipment compliance N/A
Note

The equipment compliance declaration is issued by the manufacturer and not part of the test report.
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A4.11 ‘Automatism to avoid current imbalances in production N/A
Test result
Test No. 1 Imbalance 6 kW to 10 kW Limit 30 min.

Measured values - -

Test No. 2 Imbalance above 10 kW Limit 1 min.

Measured values - -

Criteria

The following tests are only to be performed if the entire production plant can be operated with power imbalances of less than 10
kW (test 1) or more than 10 kW (test 1 and 2).

On completion of the system and before final parallel connection to the network, the following two test conditions must be verified.
Test No. 1

- plantin operation at its nominal conditions;

- creation of a permanent artificial imbalance of more than 6 kW and less than 10 kW;

- verification of the disconnection of the entire production plant via the DDI within a maximum
time of 30 min.
Test No. 2:

- plantin operation at its nominal conditions;

- creation of a permanent artificial imbalance greater than 10 kW;

- verification of the disconnection of the entire production plant via the DDI within a maximum
time of 1 min.
(74) The temporary connection for testing purposes must be agreed between the DSO and the Active User.
Note

The Inverter is a single-phase inverter and not intended for the use as multi-inverter application above 6 kW per phase.
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| CEl 0-21
‘ B.1 Tests on the inverter P
a) Harmonic emission P
b) Harmonic emission exceeding 75A per phase N/A
c) Flicker emission P
B.1.1 Conditions of connection, reconnection and gradual power supply P
B.1.2 Reactive power exchange P
B.1.3 Limitation of active power P
B.1.4 Output of DC component in the output current P
B.1.5 Checking insensitivity to voltage dips (LVRT capability) N/A
Checking insensitivity to overvoltage dips (OVRT capability) N/A
B.1.6 Checking the insensitivity to automatic reclosing during phase accordance P
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B.1 a) b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) (Ambient) P

T-REX-6KLP1G01

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1983,6 3961,5 6014,5

AC Voltage [V] 230,2 230,5 230,9

AC Current [A] 8,64 17,19 26,08

Frequency [Hz] 50,00 50,00 50,00

THD [%] 3,069 1,814 3,762

PWHD 1,839 1,790 4,989

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,635 - 17,184 - 26,047 - -
2nd 0,023 0,086 0,059 0,226 0,102 0,393 8,00
3rd 0,133 0,510 0,206 0,789 0,331 1,270 N/A
4th 0,006 0,022 0,010 0,040 0,015 0,056 4,00
5th 0,095 0,365 0,091 0,347 0,139 0,532 10,70
6th 0,004 0,014 0,005 0,019 0,009 0,036 2,67
7th 0,098 0,375 0,096 0,367 0,111 0,425 7,20
8th 0,004 0,014 0,006 0,022 0,008 0,031 2,00
9th 0,091 0,348 0,086 0,331 0,111 0,426 N/A
10th 0,004 0,016 0,005 0,019 0,006 0,023 1,60
11th 0,084 0,323 0,089 0,343 0,124 0,476 3,10
12th 0,004 0,016 0,005 0,019 0,008 0,031 1,33
13th 0,075 0,286 0,074 0,285 0,124 0,475 2,00
14th 0,004 0,016 0,004 0,014 0,007 0,026 N/A
15th 0,062 0,238 0,064 0,244 0,110 0,420 N/A
16th 0,004 0,015 0,004 0,016 0,006 0,023 N/A
17th 0,058 0,223 0,056 0,213 0,092 0,352 N/A
18th 0,005 0,017 0,005 0,018 0,007 0,028 N/A
19th 0,043 0,163 0,046 0,178 0,078 0,299 N/A
20th 0,004 0,014 0,005 0,021 0,006 0,022 N/A
21th 0,033 0,127 0,035 0,134 0,063 0,243 N/A
22th 0,002 0,009 0,003 0,011 0,004 0,015 N/A
23th 0,025 0,095 0,017 0,064 0,046 0,177 N/A
24th 0,002 0,007 0,003 0,013 0,005 0,019 N/A
25th 0,018 0,068 0,016 0,063 0,033 0,128 N/A
26th 0,002 0,008 0,004 0,017 0,005 0,020 N/A
27th 0,017 0,064 0,012 0,047 0,023 0,089 N/A
28th 0,002 0,007 0,006 0,025 0,007 0,027 N/A
29th 0,015 0,057 0,011 0,040 0,025 0,098 N/A
30th 0,006 0,025 0,012 0,046 0,012 0,046 N/A
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B.1 a) b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) (Ambient) P

T-REX-6KLP1G01
31th 0,015 0,059 0,008 0,031 0,017 0,064 N/A
32th 0,002 0,008 0,006 0,023 0,006 0,024 N/A
33th 0,011 0,042 0,004 0,014 0,033 0,125 N/A
34th 0,002 0,009 0,005 0,019 0,009 0,033 N/A
35th 0,009 0,033 0,009 0,035 0,062 0,238 N/A
36th 0,002 0,006 0,004 0,014 0,008 0,029 N/A
37th 0,008 0,032 0,004 0,014 0,089 0,341 N/A
38th 0,002 0,008 0,003 0,012 0,014 0,052 N/A
39th 0,007 0,025 0,004 0,015 0,118 0,453 N/A
40th 0,002 0,007 0,003 0,012 0,023 0,087 N/A
41th 0,005 0,019 0,003 0,010 0,196 0,753 N/A
42th 0,001 0,004 0,002 0,009 0,034 0,130 N/A
43th 0,004 0,017 0,010 0,038 0,301 1,155 N/A
44th 0,001 0,004 0,003 0,012 0,043 0,163 N/A
45th 0,007 0,027 0,016 0,060 0,413 1,583 N/A
46th 0,001 0,003 0,002 0,008 0,049 0,189 N/A
47th 0,004 0,014 0,017 0,066 0,476 1,825 N/A
48th 0,001 0,003 0,003 0,010 0,048 0,185 N/A
49th 0,007 0,026 0,015 0,056 0,407 1,559 N/A
50th 0,001 0,003 0,002 0,006 0,039 0,148 N/A

Note
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B.1 a) b) Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) P
(-10°C)

T-REX-6KLP1G01

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1983,4 3961,0 6011,8

AC Voltage [V] 230,2 230,5 230,9

AC Current [A] 8,64 17,19 26,07

Frequency [Hz] 50,00 50,00 50,00

THD [%] 3,077 1,841 3,739

PWHD 1,869 1,880 5,002

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,634 - 17,181 - 26,037 - -
2nd 0,022 0,084 0,054 0,208 0,101 0,388 8,00
3rd 0,133 0,510 0,209 0,803 0,331 1,271 N/A
4th 0,007 0,025 0,014 0,052 0,014 0,055 4,00
5th 0,095 0,365 0,091 0,348 0,141 0,539 10,70
6th 0,005 0,019 0,006 0,024 0,010 0,038 2,67
7th 0,098 0,376 0,098 0,374 0,112 0,430 7,20
8th 0,004 0,014 0,006 0,022 0,008 0,031 2,00
9th 0,092 0,351 0,088 0,339 0,113 0,432 N/A
10th 0,005 0,017 0,005 0,020 0,006 0,023 1,60
11th 0,085 0,324 0,090 0,343 0,125 0,479 3,10
12th 0,005 0,018 0,006 0,022 0,008 0,031 1,33
13th 0,074 0,284 0,075 0,288 0,125 0,479 2,00
14th 0,004 0,015 0,004 0,016 0,006 0,025 N/A
15th 0,062 0,236 0,064 0,247 0,111 0,426 N/A
16th 0,004 0,016 0,005 0,018 0,006 0,023 N/A
17th 0,058 0,221 0,056 0,216 0,093 0,357 N/A
18th 0,004 0,017 0,005 0,018 0,007 0,027 N/A
19th 0,042 0,161 0,047 0,179 0,079 0,303 N/A
20th 0,004 0,014 0,006 0,021 0,006 0,021 N/A
21th 0,033 0,127 0,035 0,133 0,064 0,244 N/A
22th 0,003 0,011 0,003 0,010 0,004 0,017 N/A
23th 0,024 0,093 0,018 0,067 0,046 0,177 N/A
24th 0,002 0,008 0,004 0,014 0,005 0,021 N/A
25th 0,018 0,069 0,017 0,063 0,033 0,127 N/A
26th 0,003 0,010 0,005 0,021 0,006 0,022 N/A
27th 0,016 0,063 0,012 0,047 0,023 0,088 N/A
28th 0,004 0,015 0,011 0,042 0,009 0,034 N/A
29th 0,015 0,056 0,011 0,043 0,026 0,099 N/A
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B.1 a) b) Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) P
(-10°C)

T-REX-6KLP1G01
30th 0,020 0,076 0,023 0,087 0,016 0,062 N/A
31th 0,015 0,057 0,008 0,030 0,018 0,068 N/A
32th 0,004 0,014 0,012 0,046 0,009 0,035 N/A
33th 0,011 0,041 0,004 0,014 0,032 0,124 N/A
34th 0,002 0,008 0,007 0,028 0,010 0,039 N/A
35th 0,009 0,033 0,009 0,034 0,062 0,236 N/A
36th 0,002 0,007 0,005 0,018 0,008 0,029 N/A
37th 0,008 0,031 0,004 0,014 0,088 0,339 N/A
38th 0,002 0,007 0,003 0,012 0,013 0,052 N/A
39th 0,007 0,026 0,004 0,015 0,118 0,451 N/A
40th 0,002 0,006 0,003 0,013 0,022 0,083 N/A
41th 0,005 0,019 0,003 0,011 0,195 0,748 N/A
42th 0,001 0,004 0,003 0,011 0,032 0,121 N/A
43th 0,004 0,017 0,009 0,036 0,300 1,149 N/A
44th 0,001 0,005 0,003 0,012 0,039 0,151 N/A
45th 0,007 0,026 0,015 0,056 0,410 1,572 N/A
46th 0,001 0,003 0,003 0,010 0,046 0,177 N/A
47th 0,004 0,014 0,017 0,064 0,471 1,804 N/A
48th 0,001 0,003 0,003 0,010 0,046 0,177 N/A
49th 0,006 0,025 0,014 0,054 0,401 1,538 N/A
50th 0,001 0,003 0,002 0,007 0,037 0,141 N/A

Note
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B.1 a) b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) (+55°C) P

T-REX-6KLP1G01

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1984,0 3960,8 6011,6

AC Voltage [V] 230,2 230,5 230,9

AC Current [A] 8,64 17,19 26,07

Frequency [Hz] 50,00 50,00 50,00

THD [%] 3,101 1,812 3,741

PWHD 1,928 1,930 4,987

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[A] [A] [A] Limits [%)]

1st 8,637 - 17,179 - 26,035 - -
2nd 0,022 0,083 0,045 0,172 0,099 0,381 8,00
3rd 0,136 0,520 0,205 0,787 0,331 1,268 N/A
4th 0,007 0,028 0,010 0,040 0,014 0,054 4,00
5th 0,097 0,372 0,091 0,349 0,141 0,539 10,70
6th 0,004 0,017 0,007 0,027 0,010 0,038 2,67
7th 0,097 0,373 0,095 0,363 0,113 0,432 7,20
8th 0,003 0,013 0,006 0,022 0,008 0,030 2,00
9th 0,090 0,347 0,087 0,335 0,113 0,434 N/A
10th 0,004 0,016 0,004 0,016 0,006 0,023 1,60
11th 0,084 0,322 0,090 0,344 0,125 0,480 3,10
12th 0,004 0,016 0,005 0,019 0,008 0,032 1,33
13th 0,074 0,285 0,075 0,286 0,125 0,480 2,00
14th 0,004 0,016 0,004 0,015 0,006 0,025 N/A
15th 0,062 0,236 0,064 0,247 0,111 0,425 N/A
16th 0,004 0,016 0,004 0,015 0,006 0,023 N/A
17th 0,058 0,221 0,057 0,217 0,093 0,356 N/A
18th 0,005 0,019 0,004 0,015 0,007 0,027 N/A
19th 0,042 0,162 0,047 0,181 0,079 0,303 N/A
20th 0,004 0,015 0,005 0,020 0,006 0,021 N/A
21th 0,033 0,126 0,035 0,133 0,064 0,245 N/A
22th 0,003 0,012 0,003 0,010 0,004 0,016 N/A
23th 0,025 0,094 0,018 0,068 0,046 0,177 N/A
24th 0,002 0,007 0,004 0,015 0,005 0,019 N/A
25th 0,018 0,067 0,017 0,065 0,033 0,128 N/A
26th 0,003 0,012 0,006 0,024 0,005 0,019 N/A
27th 0,017 0,064 0,012 0,047 0,023 0,089 N/A
28th 0,006 0,022 0,014 0,052 0,006 0,024 N/A
29th 0,015 0,057 0,011 0,043 0,026 0,098 N/A
30th 0,029 0,110 0,028 0,106 0,011 0,044 N/A
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B.1 a) b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (216 A and 275 A per Phase) (+55°C) P

T-REX-6KLP1G01
31th 0,015 0,059 0,008 0,031 0,017 0,066 N/A
32th 0,005 0,018 0,014 0,055 0,006 0,023 N/A
33th 0,011 0,043 0,004 0,015 0,032 0,124 N/A
34th 0,002 0,008 0,008 0,031 0,008 0,031 N/A
35th 0,009 0,034 0,009 0,033 0,061 0,235 N/A
36th 0,002 0,007 0,005 0,019 0,008 0,029 N/A
37th 0,008 0,032 0,003 0,011 0,089 0,340 N/A
38th 0,002 0,008 0,003 0,011 0,013 0,050 N/A
39th 0,007 0,026 0,003 0,013 0,118 0,451 N/A
40th 0,002 0,008 0,003 0,011 0,022 0,085 N/A
41th 0,005 0,019 0,003 0,011 0,195 0,748 N/A
42th 0,001 0,005 0,003 0,010 0,032 0,125 N/A
43th 0,004 0,017 0,009 0,036 0,300 1,149 N/A
44th 0,001 0,005 0,003 0,011 0,040 0,154 N/A
45th 0,007 0,027 0,015 0,056 0,411 1,574 N/A
46th 0,001 0,003 0,002 0,009 0,048 0,185 N/A
47th 0,003 0,013 0,017 0,064 0,471 1,807 N/A
48th 0,001 0,003 0,002 0,009 0,047 0,180 N/A
49th 0,007 0,025 0,014 0,054 0,402 1,540 N/A
50th 0,001 0,003 0,002 0,007 0,036 0,139 N/A

Note
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B.1¢) ‘ Flicker emission P
Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-3 0,026 0,027 0,006
66% EN 61000-3-3 0,039 0,039 0,009
100%* EN 61000-3-3 0,050 0,050 0,021
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-3 0,028 0,028 0,008
66% EN 61000-3-3 0,039 0,039 0,016
100%* EN 61000-3-3 0,050 0,050 0,017
+55°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-3 0,026 0,026 0,008
66% EN 61000-3-3 0,038 0,038 0,017
100%* EN 61000-3-3 0,048 0,048 0,026
Note

Mains Impedance according EN61000-3-3:

Rumax = 0,240Q; [Xmax= 0,15Q @50Hz (|Zmax| = 0,473 Q)

Rn=10,16 Q; jXn=0,1 Q

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

Zinax = Zret * 3,3% / dc(Pn)

The tests are based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for more than 16A.
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B.1.1 Conditions of connection, reconnection and gradual power supply

Clause Test Result
B.1.1.1 Checking of connection and reconnection conditions P
B.1.1.2 Checking gradual supply of active power P
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B.1.1.1 Conditions of connection, reconnection and gradual power supply and gradual supply P

B.1.1.2 of active power

Test result

Voltage conditions

a) Out of voltage range

84% V,for 30 s

111% V. for 30 s

Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up 85% Vnh<V V <110% V,
Reconnection time [s] 92,6 90,3

Limit

Reconnection after 30s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P./min

For recorded gradient see diagram underneath

c¢) In voltage range at start-up

85% Vh<V V <110% Vi

Reconnection time [s]

330,8 330,6

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P./min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 50,12 Hz £ 0,01 Hz

Connection No connection No connection
Limit No connection allowed
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20% Pn/min

For recorded gradient see diagram underneath

e) In frequency range at start-up

49,90 Hz < f f<50,10 Hz

Reconnection time [s]

90,6 90,2

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% Pn/min

For recorded gradient see diagram underneath

f) In frequency range after frequency 49 90 Hz < f <5010 Hz
failure ’ ’
Reconnection time [s] 330,4 330,6

Limit Reconnection after 300 s

Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% Pn/min
For recorded gradient see diagram underneath

Test

Test condition b) and c): voltage within the limits of 85% to 110%
Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz
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B.1.1.1 Conditions of connection, reconnection and gradual power supply and gradual supply P
B.1.1.2 of active power

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with
the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V,; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range between
49,00 Hz and 51,00 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load
per minute.

In the case of systems with power lower than 800 W:
e the power output must have a positive gradient from a delivered power no greater than 50 W.

o afixed interval is selected (not adjustable) for the frequency in the phases of Start-Up, Reconnection and Return from a
temporary over-frequency of between 49,90 Hz and 50,10 Hz and a residence time in this range equal to 300 s.

Graph of the gradual power supply

Power gradient
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Note

The verification of the gradual output with ramp-up from "no load" to the rated value in at least 300 s is carried out by recording
during test sequences b), c), e) and f) with the network analyser the output parameters to the inverter at a rate of one sample
equal to the mean value every 200 ms (5 samples/s). The samples recorded from the instant the inverter exceeds a power output
level of 5% of the nominal power P, shown on a graph, shall all be below the limiting curve P< (0,333* P,)/s with a maximum
positive deviation of +2,5 % * P.
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CEIl 0-21

Requirement — Test Verdict

Reactive power exchange (not applicable for installations less 800 W)

B.1.2.1 Checking construction standards: Reactive power capability

B.1.2.2 Test performance and recording mode

B.1.2.2.1 Inverters in systems with total power up to 11,08 kW P
B.1.2.2.2 Inverters in systems with total capacity greater than 11,08 kW N/A
B.1.2.3 Reactive power exchange at a given level N/A
B.1.2.3.1 Procedures for preforming tests and recording results N/A
B.1.2.4 Response time to an assigned step level change N/A
B.1.2.5 Automatic supply of reactive power according to a characteristic curve cos ¢ = f(P) P
B.1.2.5.1 Checking compliance with the rule for implementing the standard supply curve P
B.1.2.6 Automatic exchange of reactive power according to a characteristic curve Q = f(V) N/A
B.1.2.6.1 Checking compliance with the rules for the implementing the characteristic curve Q = f(V) N/A
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B.1.2.1 ‘ Checking construction standards: Reactive power capability

Type of generator

Rated Power

Reactive power absorption

Reactive power delivery

asynchronous non-self-excited any cos 20,950 cos ¢ =0,950
synchronous any cos 20,950 cos ¢ =0,95"
adjustable adjustable
inverter <11,08 kW capability triangular in Fig. 13 (*)
inverter >11,08 kW capability rectangular Fig. 13 (**)

(*) For output powers less than 20% of the rated power the generator must not exchange a reactive power higher than 10% of the

rated power.

(**) For output powers less than 10% of the rated power the generator must not exchange a reactive power higher than 10% of the

rated power.
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Figure 13 - “Triangular” and “rectangular” capability curves

“rectangular” capability
For each P=Pn, |Q| =0,4843 Pn

“Triangular” capability
For each P="Pn, |Q| =0,4843 Pn
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B.1.2.2 ‘ Test performance and recording mode

e The converter must be set so that it can, respectively, absorb (induction) and supply (resistance) the maximum reactive
power available at each level of active power supplied according to its capability.

e At this point the DC source must be regulated so that the converter can supply active power in sequence included in the 10
intervals [0-10]%; [10-20]%;...; [90-100]% of nominal power (1-min average values calculated on the basis of the values
measured at the fundamental frequency in a 200-ms window).

e For each of the 10 levels of active power at least 3 values for inductive reactive power and 3 for capacitive power shall be
reported as 1-min average values calculated based on measurements at the fundamental frequency of a 200-ms window.

e |n addition to measurements of reactive power limit values, the measured values should be recorded by setting the reactive
power supplied to 0 (cos ¢ = 1).
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B.1.2.2.1 ‘ Test performance and recording mode up to 11,08 kW P
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[%] (W] [Var] (1 (W]
0-10 (%) 453,4 -217,0 0,9020 522,5
10 -20 (**) 1021,5 -471,1 0,9081 1101,5
20 -30 1578,7 -751,9 0,9028 1671,8
30 -40 2181,3 -1020,3 0,9058 2291,3
40 -50 2779,3 -1347,1 0,8999 2908, 1
50 -60 3362,8 -1596,2 0,9034 3509,2
60 -70 3946,6 -1842,1 0,9062 4112,1
70 -80 4530,1 -2087,4 0,9082 4716,5
80 -90 5121,4 -2472,1 0,9006 5342,8
90 -100 (***) 5416,0 -2594,7 0,9018 5655,3
capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos ¢) DC power
[%] W] [Var] (11 W]
0-10 (%) 335,2 158,0 0,9046 399,8
10 -20 (**) 907,0 435,2 0,9016 980,5
20 -30 1515,2 726,2 0,9018 1602,6
30 -40 2026,1 982,1 0,8999 2126,1
40 -50 2691,2 1264,7 0,9051 2807,6
50 -60 3301,7 1521,0 0,9083 3436,5
60 -70 3930,8 1870,7 0,9030 4086,0
70 -80 4560,9 2104,0 0,9080 4737,9
80 -90 5192,6 24249 0,9061 5405,5
90 -100 (***) 5504,4 2580,5 0,9054 5736,1
cosp=1
Power-BIN Active power Reactive power Power factor (cos @) DC power
[%] W] [Var] W]
0-10 (%) 304,3 49,7 0,9909 367,4
10 -20 (**) 904,0 -176,8 0,9904 978,1
20 -30 1498,2 -160,5 0,9943 1583,0
30 -40 21041 -129,6 0,9981 2202,7
40 -50 2705,5 -97 .4 0,9994 2822,5
50 -60 3309,9 -77,0 0,9997 3440,2
60 -70 3906,6 -44,0 0,9999 4057,0
70 -80 4505,3 -14,6 1,0000 4674,2
80 -90 5103,9 20,9 1,0000 5300,9
90 -100 (***) 6006,5 45,5 1,0000 6247,2
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B.1.2.2.1 ‘ Test performance and recording mode up to 11,08 kW P

Note
(*) For output powers of less than 10% of rated power the generator must not exchange a reactive
power higher than 10% of the rated power.

(**) For output powers of less than 20% of rated power the generator must not exchange a reactive power higher than 10% of the
rated power.

(***) Check that the minimum requirement is supported cos @ steadily to reach a thermal balance.

The cos @ must be 0,9 or less at the 10 levels

Graph
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B.1.2.5 ‘ Automatic supply of reactive power according to a characteristic curve cos ¢ = f(P)

All static converters in systems able to absorb reactive power automatically and independently (local control logic) in accordance
with a characteristic curve of the power/active power factor = f(P).

The purpose of the test is to check that the converter follows the methods for automatic supply of reactive power according to the
standard characteristic curve cos ¢ = f(P) outlined in E.2, according to method a).

The standard curve is uniquely defined by linear interpolation of the three characteristic points:
A:P=0,2Py cos =1

B:P=0,5P, cos¢p=1

C: P =Py; cos ¢ =cos ¢_max = 0,9 (inductive)

Adjustment along the characteristic curve is enabled when the voltage detected at the output terminals exceeds the "critical" lock-
in value (e.g. set to V, = 1,05 V,, see paragraph E.2).

The lock-in voltage value that enables the automatic supply of reactive power and that during testing must be set to 1,05 V,
(default setting also for production), must be adjustable in the range between V, and 1,1 V, at intervals of 0,01 V.

The Distributor shall specify the required lock-in voltage value in the Operating Regulations.
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Figure 27 - Standard characteristic curve cos ¢= f(P)
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B.1.2.5.1 ‘ Checking compliance with the rules for implementing of the standard supply curve P

Test result

Inductive reactive power absorption

Power-BIN Active power Reactive power Cos ¢ measured cos @ expected Acos ¢
[%] P W] Q [Var] (1 (1] (1]
20 1200,5 -103,8 0,9963 1,0000 -0,0037
30 1800,9 -104,2 0,9983 1,0000 -0,0017
40 2401,6 -19,8 1,0000 1,0000 0,0000
50 2994,9 -83,6 0,9996 1,0000 -0,0004
60 3605,0 -40,8 0,9999 1,0000 -0,0001
60 3611,6 -687,5 0,9824 0,9786 0,0038
70 4214,0 -1196,2 0,9620 0,9597 0,0023
80 4811,7 -1655,2 0,9456 0,9392 0,0064
90 5420,1 -2277,5 0,9219 0,9200 0,0019
100 5417,3 -2545,5 0,9051 0,9083 -0,0032
100 6016,3 -28,2 1,0000 1,0000 0,0000

Graph of cos ¢(P) 20% to 100%

Cos phi curve 20%-100%
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Limit: cos phi(-) —@— Active power  —@— Reactive power

Note

The lock-in value is adjustable between V, and 1,1V, and the lock-out value between V,, and 0,9V, in 0,01V steps.
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CEIl 0-21

‘ B.1.3 Limitation of power
B.1.3.1 Automatic limitation of active power for voltage values close to 110% of the rated voltage P
B.1.3.2 Adjusting active power in the presence of transients on the transmission network P
B.1.3.2.1 Testing procedure P
B.1.3.2.2 Test results P
B.1.3.3 Checking the operating range in voltage and frequency P
B.1.3.3.1 Reduction of the active power in the presence of transients under frequency on the P

transmission network
B.1.3.4 Limitation of the active power by an external control from the distributer P
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B.1.3.1 Automatic limitation of active power for voltage values close to 110% of the rated P
voltage

Test result

1-min mean value / Pn/P [%] 100% to under 20%

Activation threshold [%] 112

1-min mean value / P/ Py, [%] 100% to 20%

Settling time [s] 13,9

Peeo [%] 16,67%

APE60/Psetpoint [70] 20 % or less of Py,

Limit settling time [s] 300

Test:

a) Set the voltage to 2% V,, lower than the activation threshold stated by the manufacturer.
b) Set the voltage to 112% V,. The inverter now has to reduce its output power to value lower than 20% P, within 5 min.

c) Set the voltage back to 2% V,, lower than the activation threshold. Check that the active power will return to the value consistent
with the power available from the primary source or simulated.

Assessment criterion
for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint of 20% P,

- the setting time determined is equal or less than 300 s

Graph
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B.1.3.2 ‘Adjusting active power in the presence of transients on the transmission network

The purpose of the test is to check the function that reduces active power automatically in case of over-frequency by extrapolating
a P graph as a function of the frequency.

Two measurement sequences must be performed: starting from 100% nominal power (sequence A) and starting from 50%
(sequence B).

For each measurement sequence, the frequency must be gradually increased, and the power value measured (average values
over 0,2 s). A network simulator must be used for the measurement. The test can be carried out either with a network simulator
capable of changing the frequency parameters available at the inverter output terminals, or directly on the electrical network. In
this case, the frequency parameters controlling the power regulation system in the event of over-frequency may be adjusted, in
order to simulate a progressive increase in the frequency and subsequent return to around the nominal value.

At the end of each sequence the frequency must be reduced to a value close to the nominal value to ensure that the timing
requirements are met for the gradual recovery of power supplied before the frequency transient (i.e., before exceeding the 50,3 Hz
limit).
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B.1.3.2.1 ‘Testing procedure
e Connect the test object following the manufacturer's instructions.

time:
1)
2)
3)
4)
5)
6)

f=47,51 Hz (11 for sequence A, t'1 for sequence B)

f =50 Hz + 0,15 Hz (t2 for sequence A, t'2 for sequence B)
f =50 Hz + 0,40 Hz (t3 for sequence A, t'3 for sequence B)
f =50 Hz + 0,60 Hz (t4 for sequence A, t'4 for sequence B)
f =50 Hz + 1,49 Hz (t5 for sequence A, t'5 for sequence B)
f =50 Hz + 0,11 Hz (t6 for sequence A, t'6 for sequence B)

o Set all parameters of the simulated network to the respective normal operation values.

o Set all the parameters of the test object to the respective normal operation values, so that the output AC power of the inverter
is equal to the maximum AC output for sequence A, and 50% in the case of sequence B.

e Take measurements at 7 points (the frequency value should have a maximum uncertainty of + 10 mHz) consecutively over

At this point, perform step 7 bringing the frequency back to the nominal value in order to check the conditions for a gradual
recovery of the maximum supply (sequence A), or 50% of the maximum power (sequence B).

7) f =50 Hz (t7 for sequence A, t'7 for sequence B)
PilPn [%]
r'y
Sequenza A
s t S B
1009, - === = = i — - = - o e SFEQUENZA
i r F : : i\‘t:.l
] | [ | -
1 [ | | u
i | poob
t | | . . ta
i 1 | | W -
' | b :
tr | I i
5‘:":}\5-""""_'"'55 ..... aF - — == _:,':3 i
: L] I : i ."\-_' th
i I i i ! H -,
: Y I R :
i ! ! oo ‘
: | R R - :
i | te=te ! - f .
i | 1 W 1 tS :t:.
L e, T . : 0 . .
: A : :
i tr=t7 i : ! | ' ! ;
1 I ¥ [
] ] i 1 H H 1 [
: A : :
! S R i :
H ] 1 H i |. H !
—% 1 | I T ) 1 i >
475 650 501 5015 502 504 50,6 515 f
Note

The inverter is able to set a delay for the activation of the curve from 0 s — 1 s (in 50 ms steps / default setting: 0)
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B.1.3.2.2 ‘Adjusting active power in the presence of transients on the transmission network ‘ P
Test result

1-min mean value [HZ] | 1) 47,51 2) 50,15 3) 50,40 4) 50,60 5) 51,49 | 6) 50,11 | 7) 50,00
1. Measurement 1) to 7): Active power output > 100% Pnyx

Frequency [HZ] 47,51 50,15 50,40 50,60 51,49 50,11 50,00
Psetpoint [W] 6000,0 6000,0 5076,9 4153,8 46,2 46,2 46,2
Peeo [W] 6032,6 6031,4 5068,7 4150,9 63,2 40,5 38,4
APEgo [%] 0,54 0,52 -0,14 -0,05 0,28 -0,09 -0,13
2. Measurement 1) to 7): Active power output 50%

Frequency [HZ] 47,51 50,15 50,40 50,60 51,49 50,11 50,00
Psetpoint [W] 3000,0 3000,0 2538,5 2076,9 23,1 231 231
Peeo [W] 3031,8 3035,3 2531,2 2073,6 63,1 40,1 40,8
APEgo [%] 0,53 0,59 -0,12 -0,06 0,67 0,28 0,30
Limit

APeso + 2,5% of P,

Graph of Measurement 1.: Active power output reduction 100% Pnom

Power reduction at overfrequency
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B.1.3.2.2 ‘Adjusting active power in the presence of transients on the transmission network P

Graph of Measurement 2.: Active power output reduction 50% Pnom

Power reduction at overfrequency
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B.1.3.2.2

Report No.: CQEY-ESH-P25071524

‘Adjusting active power in the presence of transients on the transmission network

P
Graph of Measurement 2.: Power gradient 100% Pnom

Power gradient after overfrequency
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B.1.3.3 ‘ Checking the operating range in voltage and frequency P
Test result
V=110% *Vn; f=51,5Hz; P=100% * Pn; cos ¢ = 1
Test 1
(duration: at least 5 minutes)
Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
Connection
253,3 51,50 5980,1 0,9993
Limit No disconnection allowed
V =85% *Vn; f=47,5Hz; P=100% * Pn; cos ¢ = 1
Test 2
(duration: at least 5 minutes)
Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
Connection
195,9 47,50 5937,6 0,9991
Limit No disconnection allowed
Test

(*) Unit can operate at reduced power of P =2 85% * S,
(**) Over frequency reduction function must be deactivated

Supplied power must remain stable within £ 5% S, at the entire duration

Assessment criterion

The test is intended to check the capacity of the generator to maintain the connection with the grid for an indefinite time in the field
of voltage and frequency

85% Vn =V =110% Vx
475Hz=f=51,5Hz

The test should provide for the test of stable operation at the extreme limits of voltage and frequency for a minimum time of 5
minutes, for each working point (limited to 3 minutes in the field of tensions between 85% Vn =V = 90% Vn for only wind power
generators).

Note

During the tests the interface protection was disabled.

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 S,).

During the sequence of test 2, automatic adjustment to reduce power in the case of over-frequency was disabled.
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B.1.3.3 ‘ Checking the operating range in voltage and frequency P
Graph Test 1
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B.1.3.3.1 Reduction of the active power in the presence of transients under frequency on the P
transmission network
Test result
Switch to:
1-min mean value a) 50 + 0,01 b)-0,4to-0,5|¢c)—-09to-1,0|d)-14to—-15|e)-19t0-20| f)-24t0-2,5
(each) [HZ]
Frequency [Hz] 50,00 49,50 49,00 48,50 48,00 47,55
Active power [W] 5971,8 5973,9 5984,4 5994,2 6000,8 6007,7
APEgo/Pr, [%] -0,47 -0,44 -0,26 -0,10 0,01 0,13
Graph
7000 50.5
6000 Fem———— s s o o o o= : 50
===
5000 V= = - 49.5
— 4000 19 N
E z
& 3000 485 &
2000 48
1000 — 47.5
0 a7
0 200 400 600 800 1000
Time(s)
PIW] Psetpoint = = =limit+ = = =limit- F[Hz]
Note

SPI deactivated for the test.
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B.1.3.4 ‘ Limitation of the active power by an external control from the distributer
Test result
1-min mean value / 100 90 80 70 60 50 40 30 20 10 0
Pn/P [%]
Psetpoint [KW] 6000,0 | 5400,0 | 4800,0 | 4200,0 | 3600,0 | 3000,0 | 2400,0 | 1800,0 | 1200,0 | 600,0 0
Peso [KW] 6051,6 | 5440,8 | 4834,4 | 4221,0 | 3614,6 | 3009,7 | 2403,2 | 1796,4 | 1190,0 | 583,2 8,6
AP [%] 0,86 0,68 0,57 0,35 0,24 0,16 0,05 -0,06 -0,17 -0,28 0,14
Limit
AP [%] + 2,5% % of Py
Graph of the setting accuracy
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B.1.3.4 ‘ Limitation of the active power by an external control from the distributer P

Test
The setpoint signal must be reduced from 100% to 10% Pn:

For adjustable PGUs in increments of 10% Pn. 1 minute must elapse after every change to the setpoint setting so that the PGU
can settle at the new setpoint. Then the active power of the PGU must be measured as a 1-min mean value.

Assessment criterion
for adjustable PGUs
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% P,

- the setting time determined this way is < 1min

Note

The setting time is < 1min. See below “Graph of the setting accuracy”.

This paragraph did not apply for installations less 800W.
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CEIl 0-21

‘ B.1.4 Output of the DC component in the output current
B.1.4.1 Checking the DC component output P
B.1.4.2 Checking the protection against DC input P
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B.1.4.1 ‘ Checking the DC component output P
Phase 1 (Ambient)

Power Level [% of VA] 33+5 66 £ 5 100+5
AC Power [W] 1969,8 3955,1 6005,8
AC Voltage [V] 230,5 230,7 230,9
AC Current [A] 8,57 17,16 26,02
PF [1] 0,9978 0,9992 0,9995
Coso [1] 0,9978 0,9992 0,9995
DC Current in AC [mA] 40,0 44,7 49,3
DC Currentin AC [% of |] 0,15 0,17 0,19
Phase 1 (-10°C)

Power Level [% of VA] 33+5 66 £ 5 1005
AC Power [W] 1970,3 3948,0 6011,7
AC Voltage [V] 230,5 230,7 230,9
AC Current [A] 8,57 17,13 26,05
PF [1] 0,9977 0,9992 0,9995
Coso [1] 0,9977 0,9992 0,9995
DC Current in AC [mA] 31,9 40,8 291
DC Current in AC [% of |] 0,12 0,16 0,11
Phase 1 (+55°C)

Power Level [% of VA[] 335 66 £ 5 1005
AC Power [W] 1969,2 3948,7 5990,1
AC Voltage [V] 230,5 230,7 230,9
AC Current [A] 8,56 17,13 25,96
PF [1] 0,9977 0,9992 0,9995
Coso [1] 0,9977 0,9992 0,9995
DC Current in AC [mA] 36,7 40,4 42,4
DC Current in AC [% of |] 0,14 0,15 0,16

Note

Limits of clause 8.4.4.1

The measurement is be performed by averaging the measured quantity of a maximum time window of 1 sec., by recording the
performance for a minimum period of 5 minutes and acquiring a minimum number of samples equal to the reciprocal of the time
window in which the quantity was averaged (for 1 sec, at least 300 samples). The output rms current and rms voltage of the
inverter are measured and recorded in the same manner.

Testing must be performed according to WI 10.4.-03.doc rev D. The internal temperature of the EUT must be stabilized. No
temperature drift of more than 2K within 1 hour is allowed.
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B.1.4.2 ‘ Checking the protection against DC injection P
Test result
Actual Power Limits Measurement Limiting value Disconnection time
[mA] [mA] [s]
lac = 0,5% of I (Positive)
33% 0,5%In/1s 424 130 0,182
66% 0,5%In/1s 220 130 0,181
100% 0,5%In/1s 390 130 0,180
lac = 0,5% of In (Negative)
33% 0,5%In/1s 640 130 0,203
66% 0,5%In/1s 333 130 0,273
100% 0,5%In/1s 563 130 0,184
lac = >1 A (Positive)
33% 1A/02s 1296 1000 0,182
66% 1A/02s 1301 1000 0,181
100% 1A/02s 1390 1000 0,179
lac =>1 A (Negative)
33% 1A/02s 7766 1000 0,198
66% 1A/02s 3688 1000 0,182
100% 1A/02s 1836 1000 0,195

Note

than 800 W: >20 mA)

Checking the switch-off of the converter, if the first protection threshold Idc> (>0,5% In; in the case of systems with a power of less

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

TEMP-0058-TG-EAW-ES-V01




Page 89 of 280 Report No.: CQEY-ESH-P25071524

CEIl 0-21

Requirement — Test Verdict

Checking insensitivity to voltage dips (LVRT capability)

B.1.5 Checking insensitivity to voltage dips (LVRT capability) N/A

B.1.5 Checking insensitivity to voltage dips (OVRT capability) N/A
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CEIl 0-21

Clause Requirement — Test Verdict

‘ B.1.6 Checking the insensitivity to automatic reclosing during phase accordance

B.1.6.1 Test on the simulation network P
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B.1.6 ‘ Checking the insensitivity to automatic reclosing during phase accordance

General

This type of test can be performed in two ways:

1. with the inverter connected to a simulated network (B.1.6.1)

2. with the inverter connected to the distribution network (B.1.6.2 and alternatively B.1.6.3).

The generator must not be damaged as a result of the tests. Protective devices may be switched off or released.
With reference to the diagram in Figure 35 — Using the simulated network:

e The network simulator should be able to produce phase shifts in of the output voltage at the inverter terminals of 90° and 180°,
respectively.

e Generator: inverter operating at nominal power with unity power factor (cos ¢= 1)
e VR: simulated network voltage

e The generator must start operating at nominal power. Let the system operate under the conditions set for at least 5 minutes or
the time needed to stabilise the internal temperature of the converter.

After the stabilisation period two tests should be performed in sequence, by inducing the transient that produces a phase shift
angle on the simulated network voltage VR of 180° and 90°.

In the test report the following data for each of the two test sequences shall be indicated:
o the angle between the voltage before and after the phase shift, with an instrument with a 1° error;

e the generator current on a time window starting from 20 ms before until at least 200 ms after the phase shift of the simulated
network voltage.

Note

The inverter was restarted after the test has been performed.

There are no damages on the complete system.
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B.1.6.1 ‘ Test on the simulation network P

Test results
90° phase shift
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Annex L Input Limitation System (SLI)

Clause

Requirement — Test

Report No.: CQEY-ESH-P25071524

Verdict

L.4

Compliance Testing

P
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VERITAS

L.4 ‘ Compliance Testing

The test serves to prove the requirements of CEI 0-21:V2:2024-01 Annex L. Systems for limiting the power fed into the grid (SLI)
are intended to prevent the power fed into the grid, by the prosumer user, from exceeding the value of the PIR agreed with the
distributor.

SLI systems may only be installed on single-phase plants whose PIR does not exceed 6 kW andthe total rated power of the
installed generation plants does not exceed 11.08 kW.

Under all operating conditions of the plant, it must be ensured that the immission limit curve defined in the figure is not exceeded.
This curve defines the maximum tripping times of t h e immission limitation according to the instantaneous exceeding of the PIR.

PnspIPIR

1,067
1,000 —

1\
\\

0 3 10 tins

Figura 4- Curva limite di immissione

La curva segue l'equazione

Pp(t) = 1,67 'PIR;0<t <08s
Posp(t) = PIR(1 + 0.67e~105¢-08)) ;. £ > 0.8s

PIR < 6kw®

Dove F,(t) & la potenza istantanea esportata in rete, mentre il tempo t= 0 definisce I'inizio
dell’ evento che ha innescato l'intervento del controllore SLI.

Where esp(t) is the instantaneous power exported to the network, while time t= 0 defines the beginning of the event that triggered
t h e SLI controller.
The measuring device for SLI control purposes must calculate the active P on the basis of a time of 200ms.

With regard to the uncertainty class of the measuring device, this must be taken into account as it will be added to the other
tolerances of the system and will contribute to defining the margin that must be considered in relation to the limit curve above in
order to ensure that it is not exceeded under all operating conditions o f the system.

An error is allowed:
for P>1 kW: 2.5%.
If P<=1 kW: 25 W
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L.4.2 Verification of the ability of the SLI system to comply with the maximum input curve described in L.3
following a load change
L.4.2 Test 1 | P
st Parid PLoad Limit Settling time[s] Limit
e ettling time[s
i W] W] W] ° [s]
! 0% 100% P>1kw:2.5%
P<=1kw:25W 0.6 3
2 40% 0%
L.4.2 Test2 | P
st Parid PLoad Limit Settling time]s] Limit
e ettling time[s
i W] W] W] X [s]
1 0% 100% P>1kw:2.5%
P<=1kw:25W 0.4 3
2 0% 0%
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Diagram:
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Assessment criterion:

Adjust the test setup with the initial settings as per the table. Change the power consumption of the load at time t0 according to

the table.
Parametro Prova 1 Prova 2
PIR 40%Pmax generatore 0%Pmax generatore

Limite di immissione

PIR - errore massimo ammesso come indicato in L.3

Potenza generatore

100%Pmax generatore

Potenza inziale assorbita dal carico

100%Pmax generatore

Potenza assorbita dal carico

all'istante t0

0%Pmax generatore

The measuring system must record the active power for at least 5s before time t0 and up to 60s after time t0.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



VERITAS

Page 97 of 280

Report No.: CQEY-ESH-P25071524

L.4.3 Verification of the SLI system's ability t o comply with the maximum input curve described in L.3
following a power variation of the primary source
L.4.3 Test 1 | P
st Parid PLoad Limit Settling time[s] Limit
e ettling time[s
P W] W] W] d [s]
! 35% 5% P>1kw:2.5%
P<=1kw:25W 0.7 3
2 35% 5%
L.4.3 Test2 | P
st Parid PLoad Limit Settling time]s] Limit
e ettling time[s
i W] W] W] J [s]
1 0% 5% P>1kw:2.5%
P<=1kw:25W 16 3
2 0% 5%
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Diagram:
Test 1
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Assessment criterion:
Adjust the test setup with the initial settings as per the table. Change the power consumption of the load at time t0 according to
the table.
Parametro Prova 1 Prova 2
PIR 35%Pmax generatore 0%Pmax generatore
Limite di immissione PIR — errore massimo ammesso come indicato in L.3
Potenza iniziale del generatore 40%Pmax generatore 0%Pmax generatore
Potenza assorbita dal carico 5%Pmax generatore
Potenza disponibile da sorgente a
primaria all'istante t0 110%Pmax generatore
The measuring system must record the active power for at least 5s before time t0 and up to 60s after time t0.
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L.4.4 Verification of the SLI system'’s ability to comply with the limit of the power fed into the grid Under
steady-state conditions
L.4.4 Test 1 | P
Pcrid PLoad Limit
W] W] W]
0% 100% P>1kw:2.5%
° ° P<=1kw:25W
Diagram:
Test 1
3650
B o A A R
3550
3500
3450
3400
0 20 40 60 80 100 120 140
Time(s)
P[Grid] = = = Limit+

Assessment criterion:

Adjust the test setup with the settings as shown in the table.

Parametro Prova

PIR 60%Pmax generatore

Limite di immissione PIR - errore massimo ammesso come indicato in L.3
Potenza generata 100%Pmax generatore

Potenza assorbita dal carico 20%Pmax generatore

The measurement system must record the active power measurement for at least 15 minutes after the SLI control has limited the
power input to a value below the PIR.

The test is passed if, during the detection period, the power fed into the grid by the generator is continuously lower than the PIR
with a measurement tolerance of 2.5% for power above 1kW and 25W for power up to 1kW.

The test is passed if during the detection period, the power fed into the grid by the generator does not deviate from the PIR less
the accuracy of the measuring system for verification purposes plus the accuracy of the measuring device for SLI purposes.

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



Page 100 of 280 Report No.: CQEY-ESH-P25071524

‘Annex Bbis Tests on storage systems

Clause Test Result
Bbis.3 List of tests and reference conditions
a)Harmonic emission P
b)Harmonic emission exceeding 75A N/A
c)Flicker emission P
Bbis.4 Verification of the voltage and frequency operating range P
Bbis.5 Conditions for connection, reconnection and phased power supply P
Bbis.5.1 Verification of connection and reconnection conditions P
Bbis.5.2 Verification of gradual output/absorption of active power P
Bbis.6 Reactive Power Exchange P
Bbis.6.1 Verification of construction requirements: reactive power capability P
Bbis.6.2 Method of performing and recording the test P
Bbis.6.2 Test p.erformance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total N/A
power output of more than 11,08 kW
Bbis.6.3 Reactive power exchange according to an assigned level N/A
Bbis.6.4 Method of performing the test and recording the results (Q-setting hypothesis) P
Bbis.6.5 Response time to a step change in the assigned level P
Bbis.6.6 Automatic reactive power output according to a characteristic curve cos ¢ = f(P)
Bbis.6.7 Verification of compliance with the application of the standard delivery curve cos ¢ = f(P) P
Bbis.6.8 Automatic exchange of reactive power according to a characteristic curve Q = f(V) N/A
Bbis.6.9 Verification of compliance with characteristic curve Q = (V) (greater 11,08kW systems) N/A
Bbis.7 Active Power Control P
Bbis.7.1 Automatic active power limitation for voltage values close to 110 % of nominal voltage P
Bbis.7.2 Verifipation of automatic active power reduction in the presence of over-frequency P
transients on the grid
Bbis.7.2.1 Performance of tests
Bbis.7.2.2 Test Results P
Bbis.7.3 Verifipation of automatic active power increase in the presence of under-frequency P
transients on the grid
Bbis.7.3.1 Performance of tests
Bbis.7.3.2 Test Results
Bbis.7.4 Verification of active power control on external control from DSO P
Bbis.7.4.1 Checking the settling time to a power increase/decrease command P
Bbis.8.1 Verification of emission of continuous component P
Bbis.8.2 Verification of Protection against Continuous Component Input P
Bbis.9 Verification of UVRT capability N/A
Verification of OVRT capability N/A
Bbis.10 Verification of insensitivity to automatic reclosure in phase discordance P
Bbis.10.1 Simulated network test P
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1987,0 4000,8 6060,7

AC Voltage [V] 230,5 230,7 231,0

AC Current [A] 8,71 17,43 26,32

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,520 6,921 7,904

PWHD 1,663 1,193 2,155

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,625 - 17,338 - 26,238 - -
2nd 0,021 0,082 0,010 0,039 0,006 0,025 8,00
3rd 1,136 4,353 1,553 5,954 1,668 6,395 N/A
4th 0,013 0,051 0,008 0,032 0,007 0,026 4,00
5th 0,284 1,089 0,783 3,003 0,929 3,562 10,70
6th 0,003 0,011 0,006 0,025 0,006 0,024 2,67
7th 0,036 0,136 0,414 1,586 0,586 2,247 7,20
8th 0,004 0,016 0,005 0,020 0,005 0,018 2,00
9th 0,075 0,287 0,221 0,845 0,396 1,520 N/A
10th 0,005 0,019 0,004 0,014 0,004 0,014 1,60
11th 0,038 0,144 0,088 0,336 0,242 0,929 3,10
12th 0,002 0,009 0,002 0,006 0,003 0,013 1,33
13th 0,036 0,137 0,043 0,165 0,164 0,627 2,00
14th 0,003 0,010 0,001 0,004 0,002 0,007 N/A
15th 0,058 0,223 0,025 0,094 0,100 0,382 N/A
16th 0,003 0,013 0,002 0,006 0,001 0,005 N/A
17th 0,057 0,220 0,021 0,081 0,070 0,270 N/A
18th 0,002 0,008 0,002 0,006 0,002 0,006 N/A
19th 0,031 0,119 0,018 0,068 0,042 0,163 N/A
20th 0,001 0,004 0,001 0,005 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,030 0,031 0,117 N/A
22th 0,002 0,008 0,001 0,005 0,001 0,005 N/A
23th 0,016 0,061 0,006 0,024 0,017 0,067 N/A
24th 0,001 0,005 0,001 0,005 0,001 0,004 N/A
25th 0,011 0,042 0,012 0,045 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,003 0,001 0,004 N/A
27th 0,016 0,063 0,017 0,066 0,010 0,037 N/A
28th 0,002 0,008 0,001 0,003 0,001 0,005 N/A
29th 0,022 0,083 0,020 0,077 0,009 0,036 N/A
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

30th 0,002 0,009 0,002 0,006 0,002 0,007 N/A
31th 0,020 0,078 0,020 0,078 0,008 0,032 N/A
32th 0,002 0,006 0,001 0,004 0,001 0,004 N/A
33th 0,013 0,051 0,018 0,071 0,009 0,036 N/A
34th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
35th 0,008 0,030 0,017 0,065 0,008 0,032 N/A
36th 0,001 0,004 0,001 0,003 0,001 0,005 N/A
37th 0,003 0,010 0,014 0,055 0,008 0,029 N/A
38th 0,001 0,003 0,001 0,003 0,001 0,004 N/A
39th 0,002 0,009 0,013 0,051 0,007 0,028 N/A
40th 0,001 0,002 0,000 0,002 0,001 0,004 N/A
41th 0,004 0,016 0,010 0,040 0,008 0,029 N/A
42th 0,001 0,003 0,001 0,002 0,001 0,006 N/A
43th 0,006 0,024 0,008 0,031 0,007 0,027 N/A
44th 0,001 0,004 0,001 0,003 0,001 0,003 N/A
45th 0,006 0,023 0,004 0,016 0,007 0,029 N/A
46th 0,001 0,003 0,001 0,003 0,001 0,002 N/A
47th 0,005 0,020 0,002 0,006 0,008 0,029 N/A
48th 0,001 0,002 0,001 0,004 0,001 0,003 N/A
49th 0,005 0,021 0,004 0,014 0,008 0,030 N/A
50th 0,001 0,003 0,001 0,003 0,001 0,003 N/A

Note

For test result (discharge mode Pswax, Pninv) see B.1 a), b).
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1963,4 -3966, 1 -5989,5

AC Voltage [V] 230,1 229,6 229,4

AC Current [A] 8,63 17,38 26,21

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,673 7,115 8,094

PWHD 1,179 0,996 1,952

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,539 - 17,281 - 26,118 - -
2nd 0,035 0,134 0,014 0,053 0,006 0,025 8,00
3rd 1,173 4,497 1,605 6,151 1,742 6,676 N/A
4th 0,020 0,078 0,013 0,049 0,007 0,027 4,00
5th 0,301 1,154 0,792 3,034 0,929 3,562 10,70
6th 0,005 0,018 0,009 0,036 0,004 0,017 2,67
7th 0,010 0,039 0,433 1,660 0,584 2,238 7,20
8th 0,006 0,023 0,007 0,026 0,005 0,018 2,00
9th 0,100 0,385 0,206 0,789 0,359 1,376 N/A
10th 0,008 0,032 0,004 0,016 0,004 0,016 1,60
11th 0,044 0,170 0,101 0,389 0,242 0,928 3,10
12th 0,005 0,017 0,002 0,008 0,003 0,013 1,33
13th 0,014 0,054 0,023 0,090 0,139 0,534 2,00
14th 0,003 0,010 0,001 0,005 0,002 0,009 N/A
15th 0,044 0,169 0,019 0,073 0,091 0,348 N/A
16th 0,005 0,018 0,002 0,008 0,002 0,008 N/A
17th 0,039 0,150 0,029 0,109 0,048 0,183 N/A
18th 0,004 0,016 0,002 0,009 0,001 0,005 N/A
19th 0,032 0,122 0,022 0,083 0,032 0,122 N/A
20th 0,002 0,007 0,002 0,008 0,001 0,005 N/A
21th 0,014 0,054 0,021 0,080 0,020 0,078 N/A
22th 0,001 0,006 0,002 0,007 0,001 0,004 N/A
23th 0,009 0,033 0,015 0,056 0,016 0,060 N/A
24th 0,002 0,006 0,001 0,005 0,001 0,004 N/A
25th 0,002 0,007 0,009 0,035 0,017 0,064 N/A
26th 0,001 0,005 0,001 0,003 0,001 0,004 N/A
27th 0,005 0,018 0,009 0,034 0,019 0,072 N/A
28th 0,002 0,006 0,001 0,004 0,001 0,004 N/A
29th 0,009 0,035 0,009 0,036 0,019 0,072 N/A
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P
Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

30th 0,002 0,009 0,002 0,006 0,002 0,006 N/A
31th 0,009 0,033 0,010 0,037 0,017 0,066 N/A
32th 0,002 0,008 0,001 0,004 0,001 0,004 N/A
33th 0,009 0,035 0,010 0,038 0,017 0,067 N/A
34th 0,001 0,005 0,001 0,005 0,001 0,003 N/A
35th 0,007 0,028 0,011 0,040 0,015 0,056 N/A
36th 0,001 0,004 0,001 0,005 0,001 0,002 N/A
37th 0,007 0,025 0,011 0,042 0,011 0,042 N/A
38th 0,001 0,003 0,001 0,004 0,001 0,002 N/A
39th 0,004 0,016 0,009 0,034 0,011 0,042 N/A
40th 0,001 0,003 0,001 0,004 0,001 0,003 N/A
41th 0,001 0,005 0,009 0,033 0,007 0,028 N/A
42th 0,001 0,004 0,001 0,002 0,001 0,003 N/A
43th 0,001 0,002 0,007 0,026 0,005 0,019 N/A
44th 0,001 0,004 0,001 0,002 0,001 0,003 N/A
45th 0,002 0,008 0,005 0,021 0,004 0,015 N/A
46th 0,001 0,003 0,000 0,001 0,001 0,003 N/A
47th 0,003 0,013 0,004 0,016 0,002 0,009 N/A
48th 0,001 0,004 0,000 0,001 0,001 0,003 N/A
49th 0,003 0,011 0,005 0,018 0,002 0,006 N/A
50th 0,001 0,002 0,000 0,002 0,001 0,002 N/A

Note

For test result (discharge mode Pswmax, Pninv) see B.1 a), b).
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1986,3 4000,4 6059,9

AC Voltage [V] 230,5 230,7 231,0

AC Current [A] 8,70 17,43 26,32

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,516 6,919 7,903

PWHD 1,663 1,193 2,155

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,622 - 17,337 - 26,234 - -
2nd 0,032 0,121 0,012 0,046 0,008 0,029 8,00
3rd 1,134 4,348 1,553 5,952 1,668 6,394 N/A
4th 0,019 0,072 0,010 0,039 0,008 0,030 4,00
5th 0,284 1,087 0,783 3,002 0,929 3,561 10,70
6th 0,004 0,014 0,007 0,028 0,007 0,026 2,67
7th 0,035 0,136 0,414 1,585 0,586 2,246 7,20
8th 0,006 0,022 0,006 0,023 0,006 0,022 2,00
9th 0,074 0,285 0,221 0,845 0,396 1,519 N/A
10th 0,007 0,027 0,004 0,015 0,005 0,018 1,60
11th 0,037 0,143 0,088 0,336 0,242 0,929 3,10
12th 0,003 0,012 0,002 0,006 0,004 0,014 1,33
13th 0,036 0,137 0,043 0,165 0,164 0,627 2,00
14th 0,003 0,013 0,001 0,005 0,002 0,008 N/A
15th 0,058 0,222 0,025 0,094 0,100 0,382 N/A
16th 0,005 0,018 0,002 0,007 0,001 0,005 N/A
17th 0,057 0,220 0,021 0,081 0,070 0,270 N/A
18th 0,003 0,012 0,002 0,007 0,002 0,006 N/A
19th 0,031 0,119 0,018 0,068 0,043 0,163 N/A
20th 0,001 0,005 0,002 0,006 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,030 0,031 0,117 N/A
22th 0,003 0,010 0,002 0,006 0,002 0,006 N/A
23th 0,016 0,061 0,006 0,024 0,017 0,066 N/A
24th 0,002 0,007 0,001 0,005 0,001 0,004 N/A
25th 0,011 0,042 0,012 0,046 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
27th 0,016 0,063 0,017 0,066 0,010 0,037 N/A
28th 0,003 0,010 0,001 0,003 0,001 0,006 N/A
29th 0,021 0,082 0,020 0,077 0,009 0,036 N/A
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

30th 0,003 0,013 0,002 0,006 0,002 0,007 N/A
31th 0,020 0,078 0,020 0,078 0,008 0,031 N/A
32th 0,002 0,009 0,001 0,004 0,001 0,005 N/A
33th 0,013 0,051 0,018 0,071 0,009 0,036 N/A
34th 0,001 0,004 0,001 0,004 0,001 0,005 N/A
35th 0,008 0,030 0,017 0,065 0,008 0,031 N/A
36th 0,001 0,005 0,001 0,003 0,001 0,005 N/A
37th 0,003 0,010 0,014 0,055 0,008 0,029 N/A
38th 0,001 0,005 0,001 0,003 0,001 0,004 N/A
39th 0,002 0,009 0,013 0,051 0,007 0,028 N/A
40th 0,001 0,002 0,001 0,002 0,001 0,004 N/A
41th 0,004 0,016 0,010 0,040 0,008 0,029 N/A
42th 0,001 0,004 0,001 0,002 0,001 0,006 N/A
43th 0,006 0,024 0,008 0,031 0,007 0,027 N/A
44th 0,001 0,005 0,001 0,003 0,001 0,003 N/A
45th 0,006 0,022 0,004 0,016 0,007 0,029 N/A
46th 0,001 0,003 0,001 0,003 0,001 0,003 N/A
47th 0,005 0,019 0,002 0,006 0,008 0,029 N/A
48th 0,001 0,004 0,001 0,004 0,001 0,003 N/A
49th 0,005 0,021 0,004 0,014 0,008 0,030 N/A
50th 0,001 0,004 0,001 0,004 0,001 0,003 N/A

Note

For test result (discharge mode Pswmax, Pninv) see B.1 a), b).
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1963,4 -3966, 1 -5990,7

AC Voltage [V] 230,1 229,6 229,4

AC Current [A] 8,63 17,38 26,21

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,678 7,121 8,094

PWHD 1,182 0,998 1,953

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,539 - 17,281 - 26,123 - -
2nd 0,033 0,125 0,012 0,047 0,004 0,017 8,00
3rd 1,174 4,502 1,606 6,156 1,741 6,675 N/A
4th 0,019 0,073 0,012 0,044 0,005 0,020 4,00
5th 0,301 1,154 0,792 3,036 0,929 3,563 10,70
6th 0,004 0,017 0,008 0,032 0,003 0,011 2,67
7th 0,011 0,041 0,433 1,660 0,584 2,238 7,20
8th 0,006 0,022 0,006 0,023 0,003 0,013 2,00
9th 0,101 0,385 0,206 0,788 0,359 1,377 N/A
10th 0,008 0,031 0,004 0,014 0,003 0,012 1,60
11th 0,044 0,170 0,101 0,388 0,242 0,928 3,10
12th 0,004 0,016 0,002 0,007 0,004 0,014 1,33
13th 0,014 0,055 0,023 0,089 0,139 0,535 2,00
14th 0,003 0,010 0,001 0,005 0,002 0,007 N/A
15th 0,044 0,170 0,019 0,073 0,091 0,348 N/A
16th 0,004 0,017 0,002 0,007 0,002 0,007 N/A
17th 0,039 0,151 0,029 0,110 0,048 0,183 N/A
18th 0,004 0,015 0,002 0,008 0,001 0,005 N/A
19th 0,032 0,122 0,022 0,084 0,032 0,122 N/A
20th 0,002 0,007 0,002 0,007 0,001 0,005 N/A
21th 0,014 0,054 0,021 0,080 0,020 0,078 N/A
22th 0,001 0,005 0,002 0,007 0,001 0,004 N/A
23th 0,009 0,033 0,015 0,056 0,016 0,060 N/A
24th 0,002 0,006 0,001 0,005 0,001 0,004 N/A
25th 0,002 0,007 0,009 0,035 0,017 0,064 N/A
26th 0,001 0,005 0,001 0,003 0,001 0,004 N/A
27th 0,005 0,018 0,009 0,034 0,019 0,072 N/A
28th 0,002 0,006 0,001 0,004 0,001 0,003 N/A
29th 0,009 0,036 0,009 0,036 0,019 0,072 N/A
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Bbis.3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

30th 0,002 0,008 0,001 0,006 0,002 0,006 N/A
31th 0,009 0,034 0,010 0,038 0,017 0,066 N/A
32th 0,002 0,008 0,001 0,004 0,001 0,003 N/A
33th 0,009 0,035 0,010 0,038 0,017 0,067 N/A
34th 0,001 0,005 0,001 0,004 0,001 0,003 N/A
35th 0,007 0,028 0,011 0,041 0,015 0,056 N/A
36th 0,001 0,004 0,001 0,005 0,001 0,002 N/A
37th 0,007 0,025 0,011 0,042 0,011 0,042 N/A
38th 0,001 0,003 0,001 0,004 0,001 0,002 N/A
39th 0,004 0,016 0,009 0,034 0,011 0,042 N/A
40th 0,001 0,003 0,001 0,003 0,001 0,003 N/A
41th 0,001 0,005 0,009 0,033 0,007 0,028 N/A
42th 0,001 0,004 0,001 0,002 0,001 0,002 N/A
43th 0,001 0,002 0,007 0,026 0,005 0,019 N/A
44th 0,001 0,004 0,000 0,002 0,001 0,003 N/A
45th 0,002 0,008 0,005 0,021 0,004 0,015 N/A
46th 0,001 0,003 0,000 0,001 0,001 0,002 N/A
47th 0,004 0,014 0,004 0,017 0,002 0,009 N/A
48th 0,001 0,004 0,000 0,001 0,001 0,002 N/A
49th 0,003 0,011 0,005 0,018 0,002 0,006 N/A
50th 0,001 0,002 0,000 0,002 0,001 0,002 N/A

Note

For test result (discharge mode Pswmax, Pninv) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1986,4 3999,9 6060,4

AC Voltage [V] 230,5 230,7 231,0

AC Current [A] 8,70 17,43 26,32

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,510 6,918 7,902

PWHD 1,663 1,192 2,157

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,622 - 17,334 - 26,236 - -
2nd 0,032 0,123 0,014 0,054 0,006 0,024 8,00
3rd 1,133 4,342 1,553 5,952 1,668 6,393 N/A
4th 0,019 0,074 0,012 0,047 0,006 0,023 4,00
5th 0,284 1,088 0,783 3,002 0,929 3,562 10,70
6th 0,004 0,014 0,009 0,035 0,006 0,025 2,67
7th 0,035 0,133 0,413 1,585 0,586 2,245 7,20
8th 0,006 0,023 0,007 0,027 0,004 0,017 2,00
9th 0,074 0,283 0,220 0,845 0,396 1,520 N/A
10th 0,007 0,028 0,004 0,017 0,003 0,012 1,60
11th 0,037 0,144 0,088 0,335 0,242 0,928 3,10
12th 0,003 0,013 0,002 0,007 0,003 0,013 1,33
13th 0,035 0,136 0,043 0,165 0,164 0,628 2,00
14th 0,003 0,013 0,001 0,005 0,002 0,008 N/A
15th 0,058 0,222 0,024 0,094 0,100 0,382 N/A
16th 0,005 0,018 0,002 0,009 0,001 0,005 N/A
17th 0,057 0,220 0,021 0,081 0,071 0,270 N/A
18th 0,003 0,012 0,002 0,009 0,001 0,005 N/A
19th 0,031 0,120 0,018 0,068 0,043 0,163 N/A
20th 0,001 0,006 0,002 0,007 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,030 0,031 0,117 N/A
22th 0,003 0,010 0,002 0,007 0,001 0,005 N/A
23th 0,016 0,061 0,006 0,024 0,017 0,067 N/A
24th 0,002 0,007 0,002 0,006 0,001 0,004 N/A
25th 0,011 0,042 0,012 0,046 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,003 0,001 0,004 N/A
27th 0,016 0,062 0,017 0,066 0,010 0,037 N/A
28th 0,003 0,010 0,001 0,004 0,001 0,005 N/A
29th 0,021 0,082 0,020 0,076 0,009 0,036 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

30th 0,003 0,013 0,002 0,007 0,002 0,007 N/A
31th 0,020 0,078 0,020 0,078 0,008 0,031 N/A
32th 0,002 0,009 0,001 0,005 0,001 0,004 N/A
33th 0,013 0,051 0,018 0,071 0,009 0,036 N/A
34th 0,001 0,004 0,001 0,004 0,001 0,005 N/A
35th 0,008 0,030 0,017 0,064 0,008 0,031 N/A
36th 0,001 0,005 0,001 0,004 0,001 0,004 N/A
37th 0,003 0,010 0,014 0,055 0,008 0,029 N/A
38th 0,001 0,005 0,001 0,003 0,001 0,004 N/A
39th 0,002 0,009 0,013 0,051 0,007 0,028 N/A
40th 0,001 0,003 0,001 0,002 0,001 0,004 N/A
41th 0,004 0,016 0,010 0,040 0,008 0,029 N/A
42th 0,001 0,004 0,000 0,002 0,001 0,005 N/A
43th 0,006 0,024 0,008 0,030 0,007 0,027 N/A
44th 0,001 0,005 0,001 0,003 0,001 0,003 N/A
45th 0,006 0,023 0,004 0,016 0,007 0,029 N/A
46th 0,001 0,003 0,001 0,003 0,001 0,002 N/A
47th 0,005 0,019 0,002 0,006 0,008 0,029 N/A
48th 0,001 0,004 0,001 0,004 0,001 0,003 N/A
49th 0,005 0,021 0,004 0,013 0,008 0,030 N/A
50th 0,001 0,004 0,001 0,004 0,001 0,003 N/A

Note

For test result (discharge mode Pswmax, Pninv) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1964,5 -3981,1 -5993,3

AC Voltage [V] 230,1 229,9 229,4

AC Current [A] 8,63 17,42 26,22

Frequency [Hz] 50,00 50,00 50,00

THD [%] 4,689 7,123 8,093

PWHD 1,189 0,997 1,955

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,544 - 17,323 - 26,135 - -
2nd 0,022 0,085 0,007 0,028 0,005 0,019 8,00
3rd 1,178 4,514 1,605 6,152 1,740 6,671 N/A
4th 0,013 0,050 0,007 0,028 0,002 0,008 4,00
5th 0,302 1,157 0,794 3,044 0,930 3,566 10,70
6th 0,003 0,011 0,005 0,020 0,003 0,010 2,67
7th 0,011 0,043 0,434 1,665 0,584 2,240 7,20
8th 0,004 0,015 0,004 0,016 0,002 0,007 2,00
9th 0,101 0,388 0,208 0,796 0,360 1,379 N/A
10th 0,006 0,022 0,003 0,010 0,002 0,006 1,60
11th 0,045 0,171 0,102 0,391 0,242 0,929 3,10
12th 0,003 0,011 0,002 0,007 0,001 0,005 1,33
13th 0,014 0,055 0,024 0,093 0,140 0,536 2,00
14th 0,002 0,008 0,001 0,005 0,001 0,005 N/A
15th 0,045 0,172 0,019 0,073 0,091 0,348 N/A
16th 0,003 0,013 0,001 0,005 0,002 0,007 N/A
17th 0,040 0,152 0,029 0,109 0,048 0,183 N/A
18th 0,003 0,011 0,001 0,006 0,002 0,007 N/A
19th 0,032 0,122 0,022 0,084 0,032 0,121 N/A
20th 0,001 0,005 0,001 0,005 0,001 0,004 N/A
21th 0,014 0,054 0,021 0,081 0,020 0,078 N/A
22th 0,001 0,004 0,001 0,004 0,001 0,005 N/A
23th 0,009 0,034 0,015 0,056 0,016 0,061 N/A
24th 0,001 0,004 0,001 0,004 0,001 0,004 N/A
25th 0,002 0,007 0,009 0,035 0,017 0,065 N/A
26th 0,001 0,004 0,001 0,002 0,001 0,004 N/A
27th 0,005 0,018 0,009 0,034 0,019 0,072 N/A
28th 0,001 0,004 0,001 0,003 0,001 0,003 N/A
29th 0,009 0,036 0,009 0,035 0,019 0,073 N/A

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



Page 112 of 280 Report No.: CQEY-ESH-P25071524

Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmax battery

30th 0,002 0,007 0,001 0,005 0,002 0,006 N/A
31th 0,009 0,034 0,010 0,038 0,017 0,066 N/A
32th 0,002 0,006 0,001 0,003 0,001 0,004 N/A
33th 0,009 0,035 0,010 0,038 0,018 0,067 N/A
34th 0,001 0,004 0,001 0,003 0,001 0,003 N/A
35th 0,008 0,029 0,011 0,041 0,015 0,057 N/A
36th 0,001 0,003 0,001 0,004 0,001 0,003 N/A
37th 0,007 0,026 0,011 0,043 0,011 0,042 N/A
38th 0,001 0,002 0,001 0,003 0,001 0,003 N/A
39th 0,004 0,016 0,009 0,034 0,011 0,042 N/A
40th 0,001 0,002 0,001 0,002 0,001 0,003 N/A
41th 0,001 0,005 0,009 0,034 0,007 0,028 N/A
42th 0,001 0,003 0,000 0,002 0,001 0,002 N/A
43th 0,001 0,002 0,007 0,027 0,005 0,019 N/A
44th 0,001 0,003 0,000 0,002 0,001 0,002 N/A
45th 0,002 0,009 0,006 0,021 0,004 0,014 N/A
46th 0,001 0,002 0,000 0,001 0,001 0,002 N/A
47th 0,004 0,014 0,004 0,017 0,002 0,009 N/A
48th 0,001 0,003 0,000 0,001 0,000 0,002 N/A
49th 0,003 0,011 0,005 0,018 0,002 0,006 N/A
50th 0,000 0,002 0,000 0,001 0,000 0,002 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1986,2 4040,6 6059,4

AC Voltage [V] 230,5 230,7 230,9

AC Current [A] 8,7 17,6 26,3

Frequency [Hz] 50,0 50,0 50,0

THD [%] 4,506 6,940 7,899

PWHD 1,662 1,180 2,156

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,621 - 17,510 - 26,231 - -
2nd 0,032 0,123 0,014 0,054 0,009 0,033 8,00
3rd 1,132 4,338 1,555 5,960 1,667 6,391 N/A
4th 0,019 0,073 0,013 0,052 0,009 0,033 4,00
5th 0,284 1,088 0,787 3,018 0,929 3,559 10,70
6th 0,004 0,014 0,011 0,042 0,007 0,025 2,67
7th 0,034 0,132 0,419 1,607 0,586 2,245 7,20
8th 0,006 0,022 0,008 0,029 0,006 0,025 2,00
9th 0,074 0,282 0,225 0,864 0,396 1,518 N/A
10th 0,007 0,027 0,005 0,017 0,005 0,020 1,60
11th 0,037 0,144 0,092 0,351 0,242 0,929 3,10
12th 0,003 0,012 0,002 0,008 0,004 0,015 1,33
13th 0,035 0,136 0,046 0,175 0,164 0,627 2,00
14th 0,003 0,013 0,001 0,005 0,002 0,009 N/A
15th 0,058 0,221 0,024 0,094 0,100 0,382 N/A
16th 0,005 0,018 0,002 0,008 0,001 0,005 N/A
17th 0,057 0,220 0,021 0,080 0,070 0,270 N/A
18th 0,003 0,012 0,002 0,009 0,001 0,005 N/A
19th 0,031 0,120 0,018 0,070 0,043 0,163 N/A
20th 0,001 0,006 0,002 0,008 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,033 0,031 0,117 N/A
22th 0,003 0,010 0,002 0,007 0,002 0,006 N/A
23th 0,016 0,061 0,006 0,022 0,017 0,066 N/A
24th 0,002 0,007 0,002 0,006 0,001 0,004 N/A
25th 0,011 0,042 0,011 0,041 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,004 0,001 0,005 N/A
27th 0,016 0,062 0,016 0,062 0,010 0,037 N/A
28th 0,002 0,009 0,001 0,004 0,002 0,006 N/A
29th 0,021 0,082 0,019 0,074 0,009 0,036 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmin battery

30th 0,003 0,013 0,002 0,007 0,002 0,008 N/A
31th 0,020 0,078 0,020 0,076 0,008 0,031 N/A
32th 0,002 0,009 0,001 0,005 0,001 0,005 N/A
33th 0,013 0,051 0,018 0,070 0,009 0,035 N/A
34th 0,001 0,004 0,001 0,005 0,001 0,005 N/A
35th 0,008 0,031 0,017 0,065 0,008 0,031 N/A
36th 0,001 0,005 0,001 0,004 0,001 0,005 N/A
37th 0,003 0,010 0,014 0,056 0,008 0,030 N/A
38th 0,001 0,005 0,001 0,004 0,001 0,004 N/A
39th 0,002 0,009 0,014 0,052 0,007 0,028 N/A
40th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
41th 0,004 0,016 0,011 0,041 0,008 0,029 N/A
42th 0,001 0,004 0,000 0,002 0,002 0,006 N/A
43th 0,006 0,024 0,009 0,033 0,007 0,027 N/A
44th 0,001 0,005 0,001 0,002 0,001 0,003 N/A
45th 0,006 0,023 0,005 0,019 0,007 0,029 N/A
46th 0,001 0,003 0,001 0,003 0,001 0,002 N/A
47th 0,005 0,019 0,002 0,007 0,008 0,029 N/A
48th 0,001 0,004 0,001 0,004 0,001 0,003 N/A
49th 0,005 0,021 0,003 0,013 0,008 0,030 N/A
50th 0,001 0,004 0,001 0,005 0,001 0,004 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (charge mode Pcmax)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1961,9 -3963,1 -5996,7

AC Voltage [V] 230,1 229,9 229,7

AC Current [A] 8,6 17,3 26,2

Frequency [Hz] 50,1 49,9 49,9

THD [%] 4,663 7,084 8,095

PWHD 1,167 0,980 1,944

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[A] [A] [A] Limits [%)]

1st 8,533 - 17,244 - 26,114 - -
2nd 0,052 0,199 0,026 0,099 0,013 0,048 8,00
3rd 1,170 4,484 1,598 6,125 1,742 6,679 N/A
4th 0,030 0,115 0,020 0,077 0,009 0,036 4,00
5th 0,300 1,151 0,787 3,019 0,929 3,562 10,70
6th 0,007 0,027 0,014 0,055 0,006 0,023 2,67
7th 0,010 0,038 0,430 1,650 0,583 2,235 7,20
8th 0,009 0,034 0,011 0,044 0,006 0,022 2,00
9th 0,099 0,381 0,205 0,785 0,359 1,375 N/A
10th 0,012 0,047 0,007 0,025 0,005 0,020 1,60
11th 0,044 0,168 0,102 0,391 0,242 0,926 3,10
12th 0,007 0,026 0,003 0,010 0,004 0,016 1,33
13th 0,014 0,054 0,024 0,092 0,139 0,533 2,00
14th 0,004 0,014 0,001 0,005 0,003 0,011 N/A
15th 0,044 0,167 0,019 0,072 0,091 0,347 N/A
16th 0,006 0,024 0,003 0,011 0,002 0,009 N/A
17th 0,039 0,148 0,028 0,107 0,048 0,182 N/A
18th 0,006 0,022 0,004 0,014 0,002 0,006 N/A
19th 0,032 0,121 0,021 0,081 0,032 0,121 N/A
20th 0,003 0,010 0,003 0,013 0,002 0,007 N/A
21th 0,014 0,053 0,021 0,079 0,020 0,078 N/A
22th 0,002 0,008 0,003 0,012 0,001 0,005 N/A
23th 0,008 0,033 0,014 0,055 0,016 0,060 N/A
24th 0,002 0,009 0,002 0,008 0,001 0,005 N/A
25th 0,002 0,007 0,009 0,035 0,017 0,064 N/A
26th 0,002 0,007 0,001 0,005 0,001 0,005 N/A
27th 0,005 0,017 0,009 0,034 0,019 0,071 N/A
28th 0,002 0,008 0,002 0,006 0,001 0,005 N/A
29th 0,009 0,034 0,009 0,035 0,019 0,072 N/A

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01




Page 116 of 280 Report No.: CQEY-ESH-P25071524

Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmin battery

30th 0,003 0,011 0,002 0,007 0,002 0,007 N/A
31th 0,008 0,032 0,009 0,036 0,017 0,065 N/A
32th 0,003 0,011 0,002 0,006 0,001 0,004 N/A
33th 0,009 0,033 0,010 0,037 0,017 0,066 N/A
34th 0,002 0,007 0,002 0,007 0,001 0,003 N/A
35th 0,007 0,027 0,010 0,039 0,015 0,056 N/A
36th 0,002 0,006 0,002 0,007 0,001 0,003 N/A
37th 0,006 0,024 0,011 0,040 0,011 0,041 N/A
38th 0,001 0,005 0,002 0,006 0,001 0,003 N/A
39th 0,004 0,015 0,009 0,033 0,011 0,042 N/A
40th 0,001 0,004 0,001 0,006 0,001 0,003 N/A
41th 0,001 0,005 0,008 0,032 0,007 0,027 N/A
42th 0,001 0,005 0,001 0,004 0,001 0,003 N/A
43th 0,001 0,002 0,007 0,025 0,005 0,019 N/A
44th 0,001 0,005 0,001 0,004 0,001 0,003 N/A
45th 0,002 0,007 0,005 0,020 0,004 0,014 N/A
46th 0,001 0,004 0,001 0,002 0,001 0,003 N/A
47th 0,003 0,012 0,004 0,016 0,002 0,009 N/A
48th 0,002 0,006 0,001 0,002 0,001 0,003 N/A
49th 0,003 0,010 0,004 0,017 0,002 0,006 N/A
50th 0,001 0,003 0,001 0,003 0,001 0,003 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1986,2 3989,7 6059,2

AC Voltage [V] 230,5 230,7 230,9

AC Current [A] 8,7 17,3 26,3

Frequency [Hz] 50,0 50,0 50,0

THD [%] 4,502 6,894 7,899

PWHD 1,661 1,186 2,156

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,621 - 17,290 - 26,231 - -
2nd 0,036 0,136 0,015 0,058 0,010 0,037 8,00
3rd 1,130 4,333 1,547 5,932 1,667 6,390 N/A
4th 0,021 0,080 0,013 0,049 0,009 0,035 4,00
5th 0,284 1,089 0,780 2,990 0,928 3,559 10,70
6th 0,004 0,016 0,010 0,039 0,007 0,026 2,67
7th 0,034 0,129 0,412 1,578 0,586 2,245 7,20
8th 0,006 0,025 0,007 0,028 0,007 0,027 2,00
9th 0,073 0,281 0,220 0,842 0,396 1,518 N/A
10th 0,008 0,030 0,004 0,016 0,005 0,021 1,60
11th 0,038 0,144 0,087 0,335 0,242 0,929 3,10
12th 0,004 0,013 0,002 0,007 0,004 0,017 1,33
13th 0,035 0,135 0,043 0,166 0,164 0,628 2,00
14th 0,004 0,014 0,001 0,005 0,002 0,009 N/A
15th 0,057 0,220 0,024 0,093 0,100 0,382 N/A
16th 0,005 0,020 0,002 0,009 0,001 0,006 N/A
17th 0,057 0,220 0,021 0,080 0,070 0,270 N/A
18th 0,003 0,013 0,002 0,009 0,001 0,005 N/A
19th 0,031 0,121 0,018 0,067 0,043 0,163 N/A
20th 0,002 0,006 0,002 0,008 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,029 0,031 0,117 N/A
22th 0,003 0,011 0,002 0,007 0,002 0,006 N/A
23th 0,016 0,061 0,006 0,024 0,017 0,066 N/A
24th 0,002 0,008 0,002 0,006 0,001 0,005 N/A
25th 0,011 0,042 0,012 0,045 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
27th 0,016 0,061 0,017 0,065 0,010 0,037 N/A
28th 0,003 0,010 0,001 0,004 0,002 0,006 N/A
29th 0,021 0,081 0,020 0,076 0,009 0,036 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmin battery

30th 0,004 0,014 0,002 0,007 0,002 0,008 N/A
31th 0,020 0,077 0,020 0,078 0,008 0,032 N/A
32th 0,003 0,010 0,001 0,005 0,001 0,005 N/A
33th 0,013 0,051 0,018 0,070 0,009 0,035 N/A
34th 0,001 0,004 0,001 0,005 0,001 0,006 N/A
35th 0,008 0,031 0,017 0,064 0,008 0,032 N/A
36th 0,001 0,006 0,001 0,004 0,001 0,005 N/A
37th 0,003 0,010 0,014 0,054 0,008 0,029 N/A
38th 0,001 0,005 0,001 0,004 0,001 0,005 N/A
39th 0,002 0,009 0,013 0,050 0,007 0,028 N/A
40th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
41th 0,004 0,015 0,010 0,039 0,008 0,029 N/A
42th 0,001 0,004 0,000 0,002 0,002 0,006 N/A
43th 0,006 0,023 0,008 0,030 0,007 0,027 N/A
44th 0,001 0,006 0,001 0,003 0,001 0,004 N/A
45th 0,006 0,022 0,004 0,016 0,007 0,029 N/A
46th 0,001 0,004 0,001 0,003 0,001 0,003 N/A
47th 0,005 0,019 0,002 0,006 0,008 0,029 N/A
48th 0,001 0,004 0,001 0,005 0,001 0,003 N/A
49th 0,005 0,021 0,003 0,013 0,008 0,030 N/A
50th 0,001 0,004 0,001 0,004 0,001 0,004 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1961,7 -3959,4 -5996,7

AC Voltage [V] 230,1 229,9 229,7

AC Current [A] 8,6 17,3 26,2

Frequency [Hz] 49,9 49,9 49,9

THD [%] 4,663 7,100 8,098

PWHD 1,172 0,990 1,944

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,532 - 17,229 - 26,115 - -
2nd 0,053 0,203 0,023 0,090 0,012 0,046 8,00
3rd 1,170 4,484 1,602 6,140 1,743 6,680 N/A
4th 0,031 0,117 0,018 0,070 0,009 0,035 4,00
5th 0,300 1,151 0,789 3,026 0,930 3,564 10,70
6th 0,007 0,027 0,013 0,050 0,006 0,023 2,67
7th 0,010 0,038 0,431 1,651 0,583 2,236 7,20
8th 0,009 0,034 0,010 0,040 0,005 0,020 2,00
9th 0,099 0,381 0,204 0,783 0,359 1,376 N/A
10th 0,013 0,048 0,006 0,023 0,005 0,019 1,60
11th 0,044 0,168 0,101 0,386 0,242 0,927 3,10
12th 0,007 0,026 0,002 0,009 0,004 0,015 1,33
13th 0,014 0,054 0,023 0,088 0,139 0,533 2,00
14th 0,004 0,014 0,001 0,005 0,003 0,010 N/A
15th 0,044 0,168 0,019 0,073 0,090 0,347 N/A
16th 0,007 0,025 0,003 0,011 0,002 0,009 N/A
17th 0,039 0,148 0,028 0,109 0,047 0,182 N/A
18th 0,006 0,023 0,003 0,013 0,001 0,006 N/A
19th 0,032 0,121 0,022 0,082 0,031 0,121 N/A
20th 0,003 0,010 0,003 0,012 0,002 0,006 N/A
21th 0,014 0,054 0,021 0,079 0,020 0,078 N/A
22th 0,002 0,008 0,003 0,011 0,001 0,004 N/A
23th 0,009 0,033 0,014 0,055 0,016 0,060 N/A
24th 0,002 0,009 0,002 0,008 0,001 0,005 N/A
25th 0,002 0,007 0,009 0,034 0,017 0,065 N/A
26th 0,002 0,007 0,001 0,005 0,001 0,005 N/A
27th 0,005 0,017 0,009 0,034 0,019 0,072 N/A
28th 0,002 0,008 0,001 0,006 0,001 0,004 N/A
29th 0,009 0,035 0,009 0,035 0,019 0,072 N/A

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01




Page 120 of 280 Report No.: CQEY-ESH-P25071524

Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmin battery

30th 0,003 0,012 0,002 0,006 0,002 0,007 N/A
31th 0,008 0,032 0,010 0,037 0,017 0,065 N/A
32th 0,003 0,011 0,002 0,006 0,001 0,004 N/A
33th 0,009 0,034 0,010 0,038 0,017 0,067 N/A
34th 0,002 0,007 0,002 0,006 0,001 0,003 N/A
35th 0,007 0,027 0,010 0,040 0,015 0,056 N/A
36th 0,002 0,006 0,002 0,007 0,001 0,003 N/A
37th 0,006 0,025 0,011 0,041 0,011 0,041 N/A
38th 0,001 0,005 0,002 0,006 0,001 0,002 N/A
39th 0,004 0,016 0,009 0,033 0,011 0,042 N/A
40th 0,001 0,004 0,001 0,005 0,001 0,003 N/A
41th 0,001 0,005 0,008 0,032 0,007 0,027 N/A
42th 0,001 0,005 0,001 0,003 0,001 0,003 N/A
43th 0,001 0,002 0,007 0,026 0,005 0,018 N/A
44th 0,001 0,005 0,001 0,003 0,001 0,003 N/A
45th 0,002 0,008 0,005 0,020 0,004 0,014 N/A
46th 0,001 0,004 0,001 0,002 0,001 0,003 N/A
47th 0,003 0,012 0,004 0,016 0,002 0,009 N/A
48th 0,002 0,006 0,000 0,002 0,001 0,003 N/A
49th 0,003 0,010 0,005 0,017 0,002 0,006 N/A
50th 0,001 0,003 0,001 0,002 0,001 0,003 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1985,8 3999,7 6059,3

AC Voltage [V] 230,5 230,7 230,9

AC Current [A] 8,7 17,4 26,3

Frequency [Hz] 50,0 50,0 50,0

THD [%] 4,504 6,917 7,900

PWHD 1,662 1,192 2,155

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,620 - 17,333 - 26,231 - -
2nd 0,036 0,137 0,016 0,060 0,009 0,033 8,00
3rd 1,131 4,335 1,552 5,950 1,668 6,392 N/A
4th 0,021 0,080 0,014 0,053 0,009 0,033 4,00
5th 0,284 1,088 0,783 3,002 0,929 3,560 10,70
6th 0,004 0,016 0,011 0,043 0,007 0,027 2,67
7th 0,034 0,131 0,413 1,585 0,586 2,246 7,20
8th 0,006 0,025 0,008 0,030 0,006 0,025 2,00
9th 0,073 0,281 0,220 0,844 0,396 1,519 N/A
10th 0,008 0,030 0,004 0,017 0,005 0,020 1,60
11th 0,037 0,143 0,088 0,336 0,242 0,929 3,10
12th 0,004 0,013 0,002 0,007 0,004 0,016 1,33
13th 0,035 0,135 0,043 0,165 0,164 0,627 2,00
14th 0,004 0,014 0,001 0,005 0,002 0,008 N/A
15th 0,058 0,221 0,024 0,094 0,100 0,382 N/A
16th 0,005 0,020 0,002 0,009 0,002 0,007 N/A
17th 0,057 0,220 0,021 0,081 0,070 0,270 N/A
18th 0,004 0,014 0,003 0,010 0,001 0,005 N/A
19th 0,031 0,120 0,018 0,068 0,043 0,163 N/A
20th 0,002 0,006 0,002 0,009 0,001 0,004 N/A
21th 0,023 0,088 0,008 0,030 0,031 0,117 N/A
22th 0,003 0,011 0,002 0,008 0,002 0,006 N/A
23th 0,016 0,061 0,006 0,024 0,017 0,066 N/A
24th 0,002 0,008 0,002 0,007 0,001 0,004 N/A
25th 0,011 0,042 0,012 0,046 0,014 0,054 N/A
26th 0,001 0,003 0,001 0,004 0,001 0,005 N/A
27th 0,016 0,062 0,017 0,065 0,010 0,037 N/A
28th 0,003 0,010 0,001 0,004 0,002 0,006 N/A
29th 0,021 0,081 0,020 0,076 0,009 0,036 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmin battery

30th 0,004 0,014 0,002 0,007 0,002 0,008 N/A
31th 0,020 0,078 0,020 0,078 0,008 0,031 N/A
32th 0,003 0,010 0,001 0,005 0,001 0,005 N/A
33th 0,013 0,051 0,018 0,071 0,009 0,035 N/A
34th 0,001 0,004 0,001 0,005 0,001 0,005 N/A
35th 0,008 0,031 0,017 0,064 0,008 0,031 N/A
36th 0,001 0,006 0,001 0,004 0,001 0,005 N/A
37th 0,003 0,010 0,014 0,055 0,008 0,029 N/A
38th 0,001 0,005 0,001 0,004 0,001 0,004 N/A
39th 0,002 0,009 0,013 0,051 0,007 0,028 N/A
40th 0,001 0,003 0,001 0,003 0,001 0,005 N/A
41th 0,004 0,016 0,010 0,040 0,008 0,029 N/A
42th 0,001 0,004 0,000 0,002 0,002 0,006 N/A
43th 0,006 0,024 0,008 0,031 0,007 0,027 N/A
44th 0,001 0,005 0,001 0,003 0,001 0,004 N/A
45th 0,006 0,022 0,004 0,016 0,007 0,029 N/A
46th 0,001 0,003 0,001 0,003 0,001 0,003 N/A
47th 0,005 0,019 0,002 0,006 0,008 0,029 N/A
48th 0,001 0,004 0,001 0,005 0,001 0,003 N/A
49th 0,005 0,021 0,004 0,013 0,008 0,030 N/A
50th 0,001 0,004 0,001 0,005 0,001 0,004 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (charge mode Pcmax)

T-REX-6KLP1G01 with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -1962,6 -3960,3 -6003,3

AC Voltage [V] 230,1 229,9 229,6

AC Current [A] 8,6 17,3 26,2

Frequency [Hz] 49,9 49,9 49,9

THD [%] 4,670 7,107 8,103

PWHD 1,176 0,994 1,950

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 8,536 - 17,232 - 26,144 - -
2nd 0,043 0,164 0,020 0,075 0,012 0,048 8,00
3rd 1,172 4,492 1,603 6,146 1,743 6,683 N/A
4th 0,025 0,096 0,017 0,064 0,010 0,037 4,00
5th 0,301 1,152 0,790 3,029 0,930 3,566 10,70
6th 0,006 0,022 0,012 0,044 0,006 0,023 2,67
7th 0,010 0,038 0,431 1,653 0,584 2,239 7,20
8th 0,007 0,028 0,009 0,033 0,006 0,022 2,00
9th 0,100 0,383 0,204 0,784 0,359 1,377 N/A
10th 0,010 0,040 0,005 0,020 0,005 0,020 1,60
11th 0,044 0,169 0,100 0,385 0,242 0,929 3,10
12th 0,006 0,021 0,002 0,008 0,004 0,017 1,33
13th 0,014 0,054 0,023 0,087 0,139 0,534 2,00
14th 0,003 0,012 0,001 0,005 0,003 0,011 N/A
15th 0,044 0,169 0,019 0,074 0,091 0,348 N/A
16th 0,005 0,021 0,002 0,009 0,002 0,009 N/A
17th 0,039 0,150 0,029 0,110 0,047 0,182 N/A
18th 0,005 0,019 0,003 0,011 0,002 0,006 N/A
19th 0,032 0,122 0,022 0,083 0,032 0,121 N/A
20th 0,002 0,009 0,003 0,010 0,002 0,006 N/A
21th 0,014 0,054 0,021 0,079 0,021 0,079 N/A
22th 0,002 0,007 0,002 0,009 0,001 0,004 N/A
23th 0,009 0,033 0,014 0,055 0,016 0,061 N/A
24th 0,002 0,007 0,002 0,007 0,001 0,005 N/A
25th 0,002 0,007 0,009 0,034 0,017 0,065 N/A
26th 0,002 0,006 0,001 0,004 0,001 0,005 N/A
27th 0,005 0,018 0,009 0,034 0,019 0,072 N/A
28th 0,002 0,007 0,001 0,005 0,001 0,005 N/A
29th 0,009 0,035 0,009 0,035 0,019 0,073 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P
Bidirectional converters (charge mode Pcmax)
T-REX-6KLP1G01 with Cmin battery

30th 0,003 0,010 0,002 0,006 0,002 0,006 N/A
31th 0,009 0,033 0,010 0,037 0,017 0,065 N/A
32th 0,002 0,009 0,001 0,005 0,001 0,004 N/A
33th 0,009 0,034 0,010 0,038 0,017 0,067 N/A
34th 0,002 0,006 0,001 0,006 0,001 0,003 N/A
35th 0,007 0,028 0,010 0,040 0,015 0,056 N/A
36th 0,001 0,005 0,002 0,006 0,001 0,003 N/A
37th 0,007 0,025 0,011 0,042 0,011 0,041 N/A
38th 0,001 0,004 0,001 0,005 0,001 0,003 N/A
39th 0,004 0,016 0,009 0,034 0,011 0,042 N/A
40th 0,001 0,003 0,001 0,004 0,001 0,004 N/A
41th 0,001 0,005 0,009 0,033 0,007 0,027 N/A
42th 0,001 0,004 0,001 0,003 0,001 0,003 N/A
43th 0,001 0,002 0,007 0,026 0,005 0,018 N/A
44th 0,001 0,005 0,001 0,003 0,001 0,003 N/A
45th 0,002 0,008 0,005 0,020 0,004 0,014 N/A
46th 0,001 0,003 0,000 0,002 0,001 0,003 N/A
47th 0,003 0,013 0,004 0,016 0,002 0,009 N/A
48th 0,001 0,005 0,000 0,002 0,001 0,003 N/A
49th 0,003 0,011 0,005 0,017 0,002 0,006 N/A
50th 0,001 0,003 0,001 0,002 0,001 0,003 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1023,3 2006,3 3043,1

AC Voltage [V] 230,4 230,5 230,6

AC Current [A] 4.4 8,7 13,2

Frequency [Hz] 50,0 50,0 50,0

THD [%] 3,281 9,084 12,179

PWHD 2,607 3,325 2,705

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,455 - 8,708 - 13,196 - -
2nd 0,037 0,281 0,033 0,253 0,023 0,176 8,00
3rd 0,293 2,249 1,139 8,733 1,432 10,981 N/A
4th 0,005 0,040 0,019 0,149 0,019 0,144 4,00
5th 0,253 1,936 0,294 2,251 0,627 4,808 10,70
6th 0,016 0,124 0,004 0,032 0,013 0,097 2,67
7th 0,037 0,287 0,028 0,218 0,251 1,923 7,20
8th 0,003 0,026 0,006 0,044 0,005 0,042 2,00
9th 0,139 1,069 0,072 0,554 0,084 0,642 N/A
10th 0,009 0,067 0,007 0,056 0,001 0,010 1,60
11th 0,064 0,489 0,040 0,308 0,033 0,254 3,10
12th 0,002 0,015 0,004 0,027 0,003 0,025 1,33
13th 0,024 0,186 0,032 0,247 0,036 0,276 2,00
14th 0,002 0,013 0,003 0,025 0,004 0,030 N/A
15th 0,028 0,217 0,056 0,429 0,027 0,209 N/A
16th 0,006 0,049 0,005 0,037 0,003 0,021 N/A
17th 0,056 0,431 0,058 0,444 0,002 0,014 N/A
18th 0,006 0,049 0,003 0,026 0,002 0,016 N/A
19th 0,026 0,203 0,033 0,251 0,015 0,115 N/A
20th 0,002 0,012 0,001 0,010 0,002 0,018 N/A
21th 0,006 0,048 0,024 0,182 0,029 0,222 N/A
22th 0,004 0,028 0,003 0,021 0,002 0,017 N/A
23th 0,007 0,051 0,016 0,126 0,032 0,242 N/A
24th 0,002 0,014 0,002 0,016 0,002 0,018 N/A
25th 0,022 0,170 0,011 0,083 0,031 0,239 N/A
26th 0,005 0,037 0,001 0,006 0,002 0,014 N/A
27th 0,019 0,146 0,015 0,114 0,026 0,200 N/A
28th 0,001 0,008 0,002 0,017 0,002 0,012 N/A
29th 0,007 0,051 0,020 0,156 0,020 0,150 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,017 0,003 0,025 0,002 0,013 N/A
31th 0,004 0,031 0,020 0,157 0,015 0,117 N/A
32th 0,001 0,004 0,003 0,020 0,002 0,014 N/A
33th 0,008 0,065 0,014 0,109 0,010 0,079 N/A
34th 0,002 0,019 0,001 0,009 0,001 0,011 N/A
35th 0,010 0,080 0,009 0,067 0,006 0,046 N/A
36th 0,002 0,012 0,001 0,009 0,001 0,007 N/A
37th 0,005 0,042 0,003 0,023 0,003 0,023 N/A
38th 0,001 0,007 0,001 0,010 0,001 0,005 N/A
39th 0,004 0,031 0,003 0,020 0,005 0,039 N/A
40th 0,001 0,008 0,001 0,006 0,001 0,008 N/A
41th 0,004 0,033 0,003 0,027 0,007 0,054 N/A
42th 0,001 0,007 0,001 0,008 0,002 0,012 N/A
43th 0,004 0,034 0,006 0,044 0,008 0,058 N/A
44th 0,001 0,005 0,001 0,010 0,001 0,011 N/A
45th 0,003 0,024 0,006 0,045 0,007 0,050 N/A
46th 0,001 0,004 0,001 0,007 0,001 0,007 N/A
47th 0,003 0,021 0,005 0,038 0,007 0,050 N/A
48th 0,001 0,011 0,001 0,007 0,001 0,007 N/A
49th 0,004 0,029 0,006 0,044 0,008 0,059 N/A
50th 0,001 0,009 0,001 0,008 0,001 0,009 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (charge mode Pcmax)
T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -972,6 -1963,5 -2987,2

AC Voltage [V] 230,4 230,2 230,0

AC Current [A] 4,2 8,6 13,1

Frequency [Hz] 50,0 50,0 50,0

THD [%] 3,254 9,374 12,525

PWHD 1,515 2,373 2,125

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,238 - 8,540 - 12,993 - -
2nd 0,050 0,380 0,036 0,273 0,026 0,199 8,00
3rd 0,286 2,196 1,177 9,022 1,476 11,315 N/A
4th 0,009 0,069 0,021 0,157 0,020 0,154 4,00
5th 0,273 2,096 0,301 2,304 0,636 4,879 10,70
6th 0,021 0,160 0,004 0,034 0,012 0,094 2,67
7th 0,036 0,277 0,012 0,089 0,273 2,094 7,20
8th 0,005 0,042 0,006 0,047 0,006 0,047 2,00
9th 0,109 0,834 0,101 0,776 0,063 0,485 N/A
10th 0,014 0,110 0,008 0,065 0,001 0,009 1,60
11th 0,069 0,530 0,044 0,339 0,013 0,102 3,10
12th 0,002 0,014 0,005 0,035 0,003 0,027 1,33
13th 0,011 0,087 0,014 0,110 0,047 0,363 2,00
14th 0,002 0,013 0,003 0,021 0,005 0,036 N/A
15th 0,019 0,144 0,045 0,344 0,032 0,248 N/A
16th 0,007 0,057 0,005 0,036 0,004 0,033 N/A
17th 0,030 0,230 0,039 0,302 0,024 0,181 N/A
18th 0,008 0,060 0,004 0,032 0,003 0,019 N/A
19th 0,013 0,098 0,032 0,244 0,009 0,070 N/A
20th 0,001 0,009 0,002 0,014 0,002 0,015 N/A
21th 0,012 0,093 0,014 0,108 0,015 0,116 N/A
22th 0,003 0,025 0,001 0,011 0,002 0,014 N/A
23th 0,002 0,012 0,009 0,066 0,022 0,167 N/A
24th 0,003 0,020 0,002 0,012 0,002 0,018 N/A
25th 0,012 0,088 0,002 0,013 0,021 0,163 N/A
26th 0,004 0,034 0,001 0,010 0,002 0,018 N/A
27th 0,007 0,053 0,005 0,037 0,017 0,130 N/A
28th 0,001 0,010 0,002 0,012 0,002 0,015 N/A
29th 0,005 0,040 0,009 0,072 0,015 0,112 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (Ambient) P

Bidirectional converters (charge mode Pcmax)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,016 0,002 0,018 0,002 0,012 N/A
31th 0,003 0,021 0,009 0,067 0,010 0,078 N/A
32th 0,001 0,010 0,002 0,016 0,001 0,008 N/A
33th 0,006 0,046 0,009 0,069 0,008 0,063 N/A
34th 0,003 0,023 0,001 0,010 0,001 0,007 N/A
35th 0,004 0,033 0,007 0,057 0,006 0,048 N/A
36th 0,001 0,006 0,001 0,008 0,001 0,006 N/A
37th 0,005 0,036 0,007 0,051 0,004 0,031 N/A
38th 0,001 0,009 0,001 0,007 0,001 0,007 N/A
39th 0,003 0,023 0,004 0,032 0,003 0,020 N/A
40th 0,001 0,007 0,001 0,005 0,001 0,007 N/A
41th 0,003 0,021 0,001 0,009 0,001 0,007 N/A
42th 0,001 0,011 0,001 0,008 0,001 0,007 N/A
43th 0,003 0,024 0,001 0,005 0,001 0,010 N/A
44th 0,001 0,006 0,001 0,008 0,001 0,007 N/A
45th 0,002 0,018 0,002 0,017 0,002 0,012 N/A
46th 0,001 0,004 0,001 0,006 0,001 0,006 N/A
47th 0,001 0,011 0,004 0,027 0,003 0,026 N/A
48th 0,001 0,009 0,001 0,008 0,001 0,007 N/A
49th 0,001 0,005 0,003 0,022 0,004 0,030 N/A
50th 0,001 0,005 0,001 0,004 0,001 0,009 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1023,2 2006,3 3043,2

AC Voltage [V] 230,4 230,5 230,6

AC Current [A] 4,5 8,7 13,2

Frequency [Hz] 50,0 50,0 50,0

THD [%] 3,280 9,093 12,168

PWHD 2,606 3,326 2,701

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,454 - 8,709 - 13,196 - -
2nd 0,038 0,288 0,033 0,253 0,024 0,180 8,00
3rd 0,293 2,247 1,140 8,742 1,431 10,970 N/A
4th 0,005 0,041 0,020 0,151 0,020 0,151 4,00
5th 0,253 1,936 0,293 2,249 0,627 4,805 10,70
6th 0,017 0,127 0,004 0,032 0,013 0,103 2,67
7th 0,037 0,287 0,029 0,222 0,251 1,925 7,20
8th 0,003 0,027 0,006 0,045 0,006 0,042 2,00
9th 0,139 1,069 0,073 0,557 0,084 0,646 N/A
10th 0,009 0,068 0,007 0,056 0,001 0,011 1,60
11th 0,064 0,489 0,040 0,308 0,033 0,253 3,10
12th 0,002 0,016 0,004 0,027 0,003 0,026 1,33
13th 0,024 0,186 0,032 0,248 0,036 0,275 2,00
14th 0,002 0,014 0,003 0,025 0,004 0,032 N/A
15th 0,028 0,217 0,056 0,430 0,027 0,208 N/A
16th 0,007 0,050 0,005 0,037 0,003 0,022 N/A
17th 0,056 0,430 0,058 0,444 0,002 0,014 N/A
18th 0,007 0,050 0,003 0,026 0,002 0,017 N/A
19th 0,026 0,203 0,033 0,250 0,015 0,114 N/A
20th 0,002 0,013 0,001 0,011 0,002 0,019 N/A
21th 0,006 0,048 0,024 0,182 0,029 0,221 N/A
22th 0,004 0,029 0,003 0,021 0,002 0,018 N/A
23th 0,007 0,051 0,016 0,126 0,031 0,241 N/A
24th 0,002 0,014 0,002 0,016 0,002 0,019 N/A
25th 0,022 0,169 0,011 0,083 0,031 0,239 N/A
26th 0,005 0,037 0,001 0,006 0,002 0,015 N/A
27th 0,019 0,146 0,015 0,115 0,026 0,201 N/A
28th 0,001 0,009 0,002 0,018 0,002 0,012 N/A
29th 0,007 0,051 0,020 0,157 0,020 0,150 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,018 0,003 0,025 0,002 0,014 N/A
31th 0,004 0,031 0,020 0,157 0,015 0,118 N/A
32th 0,001 0,004 0,003 0,020 0,002 0,015 N/A
33th 0,008 0,065 0,014 0,108 0,010 0,079 N/A
34th 0,002 0,019 0,001 0,009 0,001 0,011 N/A
35th 0,010 0,080 0,009 0,067 0,006 0,046 N/A
36th 0,002 0,012 0,001 0,009 0,001 0,007 N/A
37th 0,005 0,042 0,003 0,023 0,003 0,023 N/A
38th 0,001 0,007 0,001 0,010 0,001 0,005 N/A
39th 0,004 0,031 0,003 0,020 0,005 0,038 N/A
40th 0,001 0,008 0,001 0,006 0,001 0,008 N/A
41th 0,004 0,033 0,004 0,027 0,007 0,054 N/A
42th 0,001 0,007 0,001 0,008 0,002 0,012 N/A
43th 0,005 0,035 0,006 0,044 0,007 0,057 N/A
44th 0,001 0,006 0,001 0,010 0,001 0,011 N/A
45th 0,003 0,024 0,006 0,045 0,007 0,050 N/A
46th 0,001 0,004 0,001 0,007 0,001 0,007 N/A
47th 0,003 0,021 0,005 0,038 0,007 0,050 N/A
48th 0,001 0,010 0,001 0,007 0,001 0,007 N/A
49th 0,004 0,029 0,006 0,044 0,008 0,059 N/A
50th 0,001 0,009 0,001 0,008 0,001 0,010 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -978,7 -1962,7 -2987

AC Voltage [V] 230,2 230,1 230,0

AC Current [A] 4,3 8,6 12,9

Frequency [Hz] 50 50 50

THD [%] 3,305 9,367 12,526

PWHD 1,510 2,371 2,114

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,264 - 8,536 - 12,992 - -
2nd 0,046 0,353 0,042 0,324 0,028 0,216 8,00
3rd 0,299 2,290 1,176 9,014 1,476 11,316 N/A
4th 0,008 0,062 0,024 0,187 0,022 0,166 4,00
5th 0,271 2,075 0,300 2,301 0,636 4,879 10,70
6th 0,020 0,150 0,005 0,042 0,013 0,102 2,67
7th 0,039 0,299 0,011 0,088 0,273 2,091 7,20
8th 0,005 0,036 0,007 0,056 0,007 0,050 2,00
9th 0,109 0,835 0,101 0,774 0,063 0,484 N/A
10th 0,014 0,104 0,010 0,077 0,001 0,009 1,60
11th 0,071 0,548 0,044 0,338 0,013 0,102 3,10
12th 0,002 0,015 0,005 0,041 0,004 0,028 1,33
13th 0,011 0,086 0,014 0,110 0,047 0,362 2,00
14th 0,002 0,013 0,003 0,024 0,005 0,039 N/A
15th 0,018 0,136 0,045 0,343 0,032 0,247 N/A
16th 0,007 0,052 0,005 0,042 0,004 0,034 N/A
17th 0,030 0,230 0,039 0,301 0,023 0,179 N/A
18th 0,007 0,057 0,005 0,037 0,003 0,021 N/A
19th 0,014 0,106 0,032 0,243 0,009 0,069 N/A
20th 0,001 0,007 0,002 0,017 0,002 0,016 N/A
21th 0,012 0,094 0,014 0,107 0,015 0,116 N/A
22th 0,003 0,024 0,002 0,013 0,002 0,015 N/A
23th 0,002 0,014 0,009 0,066 0,022 0,166 N/A
24th 0,002 0,017 0,002 0,014 0,002 0,019 N/A
25th 0,011 0,086 0,002 0,013 0,021 0,162 N/A
26th 0,004 0,032 0,001 0,011 0,002 0,019 N/A
27th 0,007 0,057 0,005 0,037 0,017 0,129 N/A
28th 0,001 0,011 0,002 0,015 0,002 0,016 N/A
29th 0,005 0,041 0,009 0,072 0,014 0,111 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (-10°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,014 0,003 0,020 0,002 0,013 N/A
31th 0,003 0,024 0,009 0,067 0,010 0,078 N/A
32th 0,001 0,009 0,002 0,019 0,001 0,009 N/A
33th 0,006 0,044 0,009 0,069 0,008 0,062 N/A
34th 0,003 0,022 0,002 0,012 0,001 0,008 N/A
35th 0,004 0,034 0,007 0,056 0,006 0,047 N/A
36th 0,001 0,007 0,001 0,010 0,001 0,006 N/A
37th 0,005 0,038 0,007 0,050 0,004 0,030 N/A
38th 0,001 0,008 0,001 0,008 0,001 0,007 N/A
39th 0,003 0,025 0,004 0,031 0,003 0,019 N/A
40th 0,001 0,006 0,001 0,006 0,001 0,007 N/A
41th 0,003 0,021 0,001 0,010 0,001 0,007 N/A
42th 0,001 0,011 0,001 0,008 0,001 0,007 N/A
43th 0,003 0,024 0,001 0,005 0,001 0,010 N/A
44th 0,001 0,005 0,001 0,009 0,001 0,007 N/A
45th 0,003 0,019 0,002 0,017 0,002 0,012 N/A
46th 0,000 0,003 0,001 0,007 0,001 0,006 N/A
47th 0,002 0,012 0,003 0,027 0,003 0,025 N/A
48th 0,001 0,009 0,001 0,010 0,001 0,008 N/A
49th 0,001 0,005 0,003 0,021 0,004 0,029 N/A
50th 0,001 0,006 0,001 0,005 0,001 0,009 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] 1023,5 2006 3042,7

AC Voltage [V] 230,4 230,5 230,6

AC Current [A] 44 8,8 13,3

Frequency [Hz] 50,0 50,0 50,0

THD [%] 3,281 9,077 12,139

PWHD 2,607 3,323 2,693

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,456 - 8,707 - 13,194 - -
2nd 0,034 0,263 0,037 0,284 0,028 0,213 8,00
3rd 0,294 2,253 1,138 8,724 1,427 10,939 N/A
4th 0,005 0,037 0,022 0,169 0,023 0,174 4,00
5th 0,252 1,936 0,294 2,251 0,625 4,795 10,70
6th 0,015 0,117 0,005 0,037 0,015 0,117 2,67
7th 0,038 0,289 0,028 0,215 0,252 1,929 7,20
8th 0,003 0,025 0,007 0,051 0,007 0,050 2,00
9th 0,139 1,069 0,072 0,552 0,085 0,654 N/A
10th 0,008 0,063 0,008 0,064 0,001 0,011 1,60
11th 0,064 0,490 0,040 0,308 0,032 0,247 3,10
12th 0,002 0,014 0,004 0,030 0,004 0,030 1,33
13th 0,024 0,186 0,032 0,246 0,035 0,271 2,00
14th 0,002 0,012 0,004 0,028 0,005 0,036 N/A
15th 0,028 0,217 0,056 0,428 0,027 0,207 N/A
16th 0,006 0,047 0,005 0,041 0,003 0,027 N/A
17th 0,056 0,431 0,058 0,443 0,002 0,014 N/A
18th 0,006 0,046 0,004 0,030 0,003 0,020 N/A
19th 0,027 0,204 0,033 0,251 0,014 0,111 N/A
20th 0,002 0,012 0,002 0,012 0,003 0,021 N/A
21th 0,006 0,048 0,024 0,182 0,028 0,218 N/A
22th 0,003 0,027 0,003 0,023 0,003 0,020 N/A
23th 0,006 0,050 0,016 0,126 0,031 0,239 N/A
24th 0,002 0,013 0,002 0,018 0,003 0,022 N/A
25th 0,022 0,170 0,011 0,083 0,031 0,238 N/A
26th 0,005 0,035 0,001 0,006 0,002 0,018 N/A
27th 0,019 0,147 0,015 0,113 0,026 0,201 N/A
28th 0,001 0,008 0,002 0,019 0,002 0,014 N/A
29th 0,007 0,051 0,020 0,155 0,020 0,151 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (Psmax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,016 0,004 0,028 0,002 0,015 N/A
31th 0,004 0,031 0,020 0,156 0,015 0,118 N/A
32th 0,001 0,004 0,003 0,022 0,002 0,017 N/A
33th 0,008 0,065 0,014 0,109 0,010 0,080 N/A
34th 0,002 0,018 0,001 0,010 0,002 0,013 N/A
35th 0,010 0,080 0,009 0,068 0,006 0,047 N/A
36th 0,001 0,011 0,001 0,010 0,001 0,009 N/A
37th 0,005 0,042 0,003 0,024 0,003 0,023 N/A
38th 0,001 0,006 0,001 0,011 0,001 0,006 N/A
39th 0,004 0,031 0,003 0,020 0,005 0,038 N/A
40th 0,001 0,007 0,001 0,007 0,001 0,009 N/A
41th 0,004 0,032 0,003 0,027 0,007 0,053 N/A
42th 0,001 0,006 0,001 0,008 0,002 0,013 N/A
43th 0,004 0,034 0,006 0,044 0,007 0,056 N/A
44th 0,001 0,005 0,001 0,011 0,002 0,012 N/A
45th 0,003 0,024 0,006 0,044 0,006 0,050 N/A
46th 0,000 0,004 0,001 0,008 0,001 0,008 N/A
47th 0,003 0,020 0,005 0,038 0,006 0,049 N/A
48th 0,001 0,010 0,001 0,008 0,001 0,009 N/A
49th 0,004 0,029 0,006 0,044 0,008 0,058 N/A
50th 0,001 0,008 0,001 0,009 0,001 0,011 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (charge mode Pcmax)

T-REX-3KLP1G01with Cmin battery

Phase 1

Power Level 33% 66% 100%

AC Power [W] -976,1 -1962,8 -2987

AC Voltage [V] 230,1 230,2 299,9

AC Current [A] 4.4 8,7 13,1

Frequency [Hz] 50 50 50

THD [%] 3,253 9,358 12,527

PWHD 1,512 2,364 2,115

Harmonic Current % of Funda- Current % of Funda- Current % of Funda- Harmonic
Magnitude mental Magnitude mental Magnitude mental Current
[Al [A] [A] Limits [%)]

1st 4,238 - 8,536 - 12,993 - -
2nd 0,048 0,365 0,042 0,324 0,028 0,214 8,00
3rd 0,287 2,199 1,174 9,004 1,476 11,317 N/A
4th 0,009 0,066 0,024 0,187 0,022 0,167 4,00
5th 0,273 2,096 0,300 2,302 0,636 4,879 10,70
6th 0,020 0,153 0,005 0,042 0,014 0,106 2,67
7th 0,037 0,281 0,011 0,085 0,273 2,091 7,20
8th 0,005 0,040 0,007 0,056 0,006 0,049 2,00
9th 0,109 0,833 0,101 0,771 0,063 0,485 N/A
10th 0,014 0,106 0,010 0,077 0,001 0,009 1,60
11th 0,069 0,530 0,044 0,338 0,013 0,102 3,10
12th 0,002 0,014 0,005 0,042 0,004 0,029 1,33
13th 0,011 0,087 0,014 0,109 0,047 0,362 2,00
14th 0,002 0,012 0,003 0,024 0,005 0,039 N/A
15th 0,019 0,143 0,045 0,341 0,032 0,248 N/A
16th 0,007 0,055 0,005 0,042 0,004 0,034 N/A
17th 0,030 0,230 0,039 0,300 0,023 0,179 N/A
18th 0,008 0,058 0,005 0,037 0,003 0,021 N/A
19th 0,013 0,099 0,032 0,243 0,009 0,070 N/A
20th 0,001 0,008 0,002 0,017 0,002 0,016 N/A
21th 0,012 0,094 0,014 0,108 0,015 0,116 N/A
22th 0,003 0,024 0,002 0,013 0,002 0,015 N/A
23th 0,002 0,012 0,009 0,066 0,022 0,166 N/A
24th 0,002 0,019 0,002 0,015 0,003 0,019 N/A
25th 0,012 0,088 0,002 0,013 0,021 0,162 N/A
26th 0,004 0,032 0,001 0,011 0,002 0,019 N/A
27th 0,007 0,053 0,005 0,036 0,017 0,129 N/A
28th 0,001 0,010 0,002 0,015 0,002 0,016 N/A
29th 0,005 0,040 0,009 0,071 0,014 0,111 N/A
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Bbis,3 a) / b) ‘ Emission Test Harmonics DIN EN 61000-3-12 (= 16 A and < 75 A per Phase) (+55°C) P

Bidirectional converters (charge mode Pcmax)
T-REX-3KLP1G01with Cmin battery

30th 0,002 0,015 0,003 0,020 0,002 0,013 N/A
31th 0,003 0,022 0,009 0,067 0,010 0,078 N/A
32th 0,001 0,010 0,002 0,019 0,001 0,009 N/A
33th 0,006 0,046 0,009 0,068 0,008 0,062 N/A
34th 0,003 0,022 0,002 0,012 0,001 0,008 N/A
35th 0,004 0,034 0,007 0,056 0,006 0,047 N/A
36th 0,001 0,006 0,001 0,010 0,001 0,006 N/A
37th 0,005 0,036 0,007 0,050 0,004 0,030 N/A
38th 0,001 0,008 0,001 0,008 0,001 0,007 N/A
39th 0,003 0,023 0,004 0,031 0,003 0,019 N/A
40th 0,001 0,006 0,001 0,006 0,001 0,007 N/A
41th 0,003 0,022 0,001 0,010 0,001 0,006 N/A
42th 0,001 0,011 0,001 0,008 0,001 0,007 N/A
43th 0,003 0,024 0,001 0,005 0,001 0,009 N/A
44th 0,001 0,005 0,001 0,009 0,001 0,007 N/A
45th 0,002 0,018 0,002 0,017 0,002 0,012 N/A
46th 0,000 0,004 0,001 0,007 0,001 0,006 N/A
47th 0,001 0,011 0,003 0,026 0,003 0,025 N/A
48th 0,001 0,009 0,001 0,010 0,001 0,007 N/A
49th 0,001 0,005 0,003 0,021 0,004 0,029 N/A
50th 0,001 0,005 0,001 0,005 0,001 0,009 N/A

Note
For test result (discharge mode PSMAX, PNINV) see B.1 a), b).
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Bbis.3 c) ‘ Flicker emission P

Bidirectional converters (Discharge mode Psmax, or Pniny for integrated EESS)
T-REX-6KLP1G01 with Cmax battery

Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,176 0,164 0,002
66% EN 61000-3-11 0,162 0,126 0,001
100%* EN 61000-3-11 0,38 0,292 -0,005
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,168 0,156 -0,001
66% EN 61000-3-11 0,137 0,105 0,020
100%* EN 61000-3-11 0,463 0,304 -0,008
+55°C
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,171 0,161 0,005
66% EN 61000-3-11 0,111 0,095 0,003
100%* EN 61000-3-11 0,486 0,402 0,001
Bidirectional converters (charge mode Pcmax)
Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,166 0,167 -0,085
66% EN 61000-3-11 0,178 0,145 0,064
100%* EN 61000-3-11 0,138 0,138 -0,025
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,165 0,161 -0,184
66% EN 61000-3-11 0,181 0,154 0,004
100%* EN 61000-3-11 0,140 0,139 0,026
+55°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,163 0,163 -0,09
66% EN 61000-3-11 0,167 0,138 0,012
100%* EN 61000-3-11 0,137 0,136 -0,002
Note

Mains Impedance according EN61000-3-3 / EN61000-3-11:
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Bbis.3 c) ‘ Flicker emission

P

Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283 Q)

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

Zmax = Zret * 3,3% [ de(Pn)

The tests are based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for more than 16A.
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Bbis.3 c) ‘ Flicker emission P

Bidirectional converters (Discharge mode Psmax, or Pniny for integrated EESS)
T-REX-6KLP1G01 with Cmin battery

Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,154 0,153 0,018
66% EN 61000-3-11 0,138 0,137 0,018
100%* EN 61000-3-11 0,137 0,138 0,050
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,183 0,186 0,005
66% EN 61000-3-11 0,151 0,142 0,041
100%* EN 61000-3-11 0,160 0,145 0,049
+55°C
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,221 0,252 0,002
66% EN 61000-3-11 0,226 0,253 0,009
100%* EN 61000-3-11 0,212 0,212 0,002
Bidirectional converters (charge mode Pcmax)
Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,129 0,130 0,013
66% EN 61000-3-11 0,183 0,186 0,005
100%* EN 61000-3-11 0,152 0,141 -0,001
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,129 0,130 0,011
66% EN 61000-3-11 0,131 0,132 0,061
100%* EN 61000-3-11 0,129 0,126 0,013
+55°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,206 0,193 0,009
66% EN 61000-3-11 0,137 0,124 0,001
100%* EN 61000-3-11 0,129 0,127 0,018
Note

Mains Impedance according EN61000-3-3 / EN61000-3-11:
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Bbis.3 c) ‘ Flicker emission

P

Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283 Q)

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

Zmax = Zret * 3,3% [ de(Pn)

The tests are based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for more than 16A.
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Bbis.3 c) ‘ Flicker emission P

Bidirectional converters (Discharge mode Psmax, or Pniny for integrated EESS)
T-REX-3KLP1G01with Cmin battery

Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,140 0,142 0,045
66% EN 61000-3-11 0,148 0,147 -0,017
100%* EN 61000-3-11 0,139 0,140 0,017
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,144 0,145 0,019
66% EN 61000-3-11 0,162 0,161 0,028
100%* EN 61000-3-11 0,139 0,139 0,010
+55°C
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,133 0,134 -0,105
66% EN 61000-3-11 0,144 0,145 0,009
100%* EN 61000-3-11 0,158 0,160 0,018
Bidirectional converters (charge mode Pcmax)
Ambient
Location Test voltage Result

Pt Pst dc%
33% EN 61000-3-11 0,145 0,147 0,074
66% EN 61000-3-11 0,150 0,149 0,022
100%* EN 61000-3-11 0,133 0,133 0,012
-10°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,139 0,138 -0,023
66% EN 61000-3-11 0,183 0,188 0,015
100%* EN 61000-3-11 0,177 0,179 -0,001
+55°C
Location Test voltage Result

Plt Pst dc%
33% EN 61000-3-11 0,154 0,157 0,001
66% EN 61000-3-11 0,145 0,145 0,009
100%* EN 61000-3-11 0,130 0,128 0,038
Note

Mains Impedance according EN61000-3-3 / EN61000-3-11:

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



Page 142 of 280 Report No.: CQEY-ESH-P25071524

Bbis.3 c) ‘ Flicker emission

P

Rmax = 0,24Q; jXmax= 0,15Q @50Hz (|Zmax| = 0,283 Q)

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

Zmax = Zret * 3,3% [ de(Pn)

The tests are based on the limits of the EN61000-3-3 for less than 16A and on EN 61000-3-11 for more than 16A.
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Report No.: CQEY-ESH-P25071524
Bbis.4 ‘ Verification of the voltage and frequency operating range P

Test results

Conditions
Test 1(*) V =85% * Vn; f =47,5 Hz; P = 100% * Psmax (Pninv for integrated EESS);
cos ¢ = 1 for at least 300 s
Connection Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
196,42 47,50 6007,25 0,9990
Limit no disconnection allowed
Test 2(**) V =110% * Vn; f = 51,5 Hz; P = 100% * Psmax (Pniny for integrated EESS);
cos @ = 1 for at least 300 s
Connection Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
253,67 51,50 6004,13 0,9990
Limit no disconnection allowed
Test 3 V =85% * Vy; f=47,5Hz; P = 100% * Pcmax; cos ¢ = 1 for at least 300 s
Connection Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
195,46 47,50 -6018,65 0,9990
Limit no disconnection allowed
Test 4 V =110% * Vy; f = 51,5 Hz; P = 100% * Pcmax; cos ¢ = 1 for at least 300 s
Connection Voltage [V] Frequency [Hz] Output power [W] cos ¢ [1]
252,18 51,50 -6001,11 0,9990
Limit no disconnection allowed
Test

(*) Unit can operate at reduced power of Psmax = 85% * S,
(**) Over frequency reduction function must be deactivated
Supplied power must remain stable within £5% S, at the entire duration

Only Test 1 and Test 2 apply to storage systems connected to one-way converters

Assessment criterion

The test is intended to check the capacity of the generator to maintain the connection with the
grid for an indefinite time in the field of voltage and frequency

85% Vih =V =110% Vi

47,5Hz=f=51,5Hz

The test should provide for the test of stable operation at the extreme limits of voltage and
frequency for a minimum time of 5 minutes, for each working point (limited to 3 minutes in the

field of tensions between 85% V, =V = 90% V, for only wind power generators).
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Bbis.4 ‘ Verification of the voltage and frequency operating range P

Graph of conditions of test 1
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Bbis.4 ‘ Verification of the voltage and frequency operating range P
Graph of conditions of test 3
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Test: Bidirectional converters / Unidirectional converters (Discharge mode Psmax, or Pnin for integrated EESS)

T-REX-6KLP1G01 with Cmax battery

Voltage conditions

a) Out of voltage range

84% V, for 30 s 110% V, for 30 s

Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up 85% Vnh<V V <110% Vi
Reconnection time [s] 42,2 36,0

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% V,

Reconnection time [s]

306,6 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection

Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f f<50,10 Hz
Reconnection time [s] 41,2 35,4

Limit Reconnection after 30 s

Gradient Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 308,2 305,8
Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%

Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz

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

TEMP-0058-TG-EAW-ES-V01

Report No.: CQEY-ESH-P25071524




Page 147 of 280 Report No.: CQEY-ESH-P25071524

Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with
the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V,; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range
between 49 Hz and 51 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load
per minute.

Graph of gradual power supply
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Report No.: CQEY-ESH-P25071524
Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions

Bbis.5.2

Verification of gradual output/absorption of active power

P

Test: Bidirectional converters (charge mode Pcmax)

T-REX-6KLP1G01 with Cmax battery

Voltage conditions

a) Out of voltage range 84% V,, for 30 s 111% V, for 30 s
Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up

85% Vh<V V <110% V,

Reconnection time [s]

38,8 38,0

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% Vi

Reconnection time [s]

305,2 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P / min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection
Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f f<50,10 Hz
Reconnection time [s] 37,8 39,6

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 305,0 305,6

Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%
Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with

the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V.; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

between 49,00 Hz and 51,00 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load
per minute.

Graph of gradual power supply
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Test: Bidirectional converters / Unidirectional converters (Discharge mode Psmax, or Pnin for integrated EESS)

T-REX-6KLP1G01 with Cmin battery

Voltage conditions

a) Out of voltage range

84% V, for 30 s 110% V, for 30 s

Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up 85% Vnh<V V <110% Vi
Reconnection time [s] 36,3 35,2

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% V,

Reconnection time [s]

304,1 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection

Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f f<50,10 Hz
Reconnection time [s] 41,2 38,2

Limit Reconnection after 30 s

Gradient Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 304,8 305,8
Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%

Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz
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Report No.: CQEY-ESH-P25071524
Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with

the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V,; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range

between 49 Hz and 51 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load

per minute.

Graph of gradual power supply
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Report No.: CQEY-ESH-P25071524
Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions

Bbis.5.2

Verification of gradual output/absorption of active power

P

Test: Bidirectional converters (charge mode Pcmax)

T-REX-6KLP1G01 with Cmin battery

Voltage conditions

a) Out of voltage range 84% V,, for 30 s 111% V, for 30 s
Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up

85% Vh<V V <110% V,

Reconnection time [s]

36,6 35,2

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% Vi

Reconnection time [s]

305,2 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P / min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection
Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f f<50,10 Hz
Reconnection time [s] 35,8 35,4

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 305,2 305,6

Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%
Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with

the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V.; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

between 49,00 Hz and 51,00 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load
per minute.

Graph of gradual power supply
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Test: Bidirectional converters / Unidirectional converters (Discharge mode Psmax, or Pnin for integrated EESS)

T-REX-3KLP1G01 with Cmin battery

Voltage conditions

a) Out of voltage range

84% V, for 30 s 110% V, for 30 s

Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up 85% Vnh<V V <110% Vi
Reconnection time [s] 36,4 40,0

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% V,

Reconnection time [s]

305,0 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection

Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f 37,2

Reconnection time [s] 38,8 35,4

Limit Reconnection after 30 s

Gradient Gradient should be recorded for at least 300 s until the inverter has the full output

power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 305,0 305,6
Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%

Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with

the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V,; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range

between 49 Hz and 51 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load

per minute.

Graph of gradual power supply
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions

Bbis.5.2

Verification of gradual output/absorption of active power

P

Test: Bidirectional converters (charge mode Pcmax)

T-REX-3KLP1G01 with Cmin battery

Voltage conditions

a) Out of voltage range 84% V,, for 30 s 111% V, for 30 s
Connection No connection No connection
Limit No connection allowed

b) In voltage range at start-up

85% Vh<V V <110% V,

Reconnection time [s]

36,8 36,2

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

c) In voltage range after voltage failure

85% Vh<V V <110% Vi

Reconnection time [s]

305,4 305,2

Limit

Reconnection after 300 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P / min

For recorded gradient see diagram underneath

Frequency conditions

d) Out of frequency range

49,88 Hz £ 0,01 Hz 49,88 Hz + 0,01 Hz

Connection No connection No connection
Limit No connection allowed

e) In frequency range at start-up 49,90 Hz < f f<50,10 Hz
Reconnection time [s] 36,0 43,0

Limit

Reconnection after 30 s

Gradient

Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min

For recorded gradient see diagram underneath

f) In frequency range after frequency 4990 Hz < f f<50,10 Hz
failure
Reconnection time [s] 313,8 305,8

Limit Reconnection after 300 s
Gradient Gradient should be recorded for at least 300 s until the inverter has the full output
power. Max gradient: 20% P,/ min
For recorded gradient see diagram underneath
Test

Test condition b) and c): voltage within the limits of 85% to 110%
Test condition e) and f): frequency within the limits of 49,90 Hz to 50,10 Hz

Assessment criterion

In order to prevent network disruptions, operation in parallel of generators of any kind must take place ONLY when the frequency
and voltage detected at the output terminals remain within the following limits for 300 s (or not less than 30 s, in accordance with

the specifications in 8.4.1.3, letter a):

e voltage between 85% and 110% of V.; frequency between 49,90 Hz and 50,10 Hz (default setting, adjustment range
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Bbis.5 Connection conditions, reconnection and gradual power supply P
Bbis.5.1 Verification of connection and reconnection conditions 5
Bbis.5.2 Verification of gradual output/absorption of active power

between 49,00 Hz and 51,00 Hz).

In addition, the power supply for indirectly connected production systems should be gradual, with a transition from the initial "no-
load" conditions at the time of parallel, to the power value available with a maximum positive ramp of 20% of the maximum load
per minute.

Graph of gradual power supply
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Bbis.6 Reactive Power Exchange
Bbis.6.1 Verification of construction requirements: reactive power capability

As stipulated in 8.4.4.2, storage systems used in plants designed for continuous operation in parallel with the DSQO's grid must be
able to operate with a power factor other than 1. The exchange of reactive power with the grid may take place at the request of the
DSO in the following cases

e if there are network management requirements, in particular to help limit the voltage at the output terminals or on the LV
line to which other EESS and/or GD sources may also be connected;

e with the purpose of providing a network service; requirement applicable only for plants with a total power output of more
than 11,08 kW and under the conditions that will be regulated by ARERA.

The purpose of the tests referred to in this paragraph is to verify the reactive power capability of the storage systems as the active
power varies, in order to ensure compliance with the minimum construction requirements set out in 8.4.4.2, at least equal to

a) for all storage systems in installations with a total capacity of up to 11.08 kW an instantaneous power factor between cos f
= 0,90 in reactive absorption (inductive behaviour) and cos f = 0.90 in reactive output (capacitive behaviour), according to
the "triangular" capability curve shown in the example in Figure 62 (valid for a storage system with bidirectional inverter).
In this case, the reactive exchange is aimed at limiting grid overvoltage or undervoltage caused by its own active power
input/output,

b) for all storage systems in plants with a total power greater than 11.08 kW an instantaneous power factor between cos f =
0,90 in reactive absorption (inductive behaviour) and cos f = 0.90 in reactive supply (capacitive behaviour), according to
the "rectangular" capability curve shown in the example in Figure 62 aimed at the supply of a grid service requested by
the DSO, under the conditions subject to regulation by ARERA.

For the purposes of this test (minimum requirements), the manufacturer must indicate and set the maximum available reactive
power regulation as the active power output varies, in order to make it possible to characterise the maximum capabilities of the
storage system (as smaller machines can also be used on systems with a total power output of more than 11,08 kW).

This paragraph and its sub-sections do not apply to static converters for installations with a power output of less than 800 W.

100

P/P, [%] T

""""""""" Psmax/Pn [%]

Q/P, [%]

""""""""" Pemax/Pr [%]

Figure 62 - Capability for a storage system with bidirectional inverter
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Bbis.6.2 ‘ Method of performing and recording the test

The following requirements are given for the execution of the test.

e The storage system must be set so that it can absorb respectively (inductive behaviour) and deliver (capacitive
behaviour) the maximum reactive power available to each of the active power level output / consumption according to its
capability.

e It regulates at this point the EESS (and the eventual source DC) in order to make available the full power injection /
withdrawal available: Psuax (for accumulation of integrated systems, Pniny), or, in the case of systems of accumulation
associated with bidirectional converters, Pcmax-

e They regulate (via the control logic of EESS and / or via the source control), the active power for values in 5 intervals [10-
20]%; [30-40]%; ...; [90-100]% of Psmax (for integrated storage systems, Pninv) and, if the system is connected to a
bidirectional converter, in 5 intervals the power take intervals [10-20]%; ...; [90-100]% of Pcuax. It carries out the
measurement of the active power in stationary conditions, after 1 min. approximately from the execution of adjustment
(to 1 min average values calculated on the basis of the measured values at the fundamental frequency of 200 ms)
window.

e For each of the active power levels (equal to 10 levels, in the case of executing at full power tests with bi-directional
storage systems) you will have to record a value of the inductive reactive power and one for the capacitive, as average
values for 1 min calculated on the basis of measurements at the fundamental frequency of 1 s window. Even the power
factor must be detected and reported as average to 1 min.

e In addition to measurements of reactive power limit values, the measured values should be recorded by setting the
reactive power supplied to 0 (cos ¢ = 1).

The maximum capability in absorption capability (Qmin) and delivery (Qmax) of reactive power resulting from the sequence of the
above measures and that for Q = 0 must be documented in tabular form below, in each of active power output level ranging
between 0% and power of the maximum available discharge and, if required, between 0% and power of maximum charge
available, the corresponding level of reactive power consumption (and delivered), expressed both in absolute terms and as a p.u.
the rated power of the converter and cos ¢ terms. The test is passed successfully under the conditions expressed herein.

e Storage systems in plants with a total power output of up to 11,08 kW: the value of the instantaneous power factor at
each of the 5 (or 10) measurement points is equal to or less than 0,90 in both reactive power absorption (inductive
behaviour) and delivery (capacitive behaviour) modes.

e storage in total power plants greater than 11,08 kW systems: the value of the absorbed reactive power (inductive
behaviour) and delivered (capacitive behaviour) resulting in each of the 5 (or 10) measurement points is at least equal in
absolute value to 48,43% of the rated active power of the inverter.

The maximum value of the absorbed reactive power (inductive behaviour) and delivered (capacitive behaviour) resulting in each
of the measuring points to be reported in a table similar to Table. 4BBIS - capacitive reactive power distribution follows, which
refers, for example, to the case of the test at full power on a non-integrated system of accumulation. It will then generate tables 3,
for the cases of maximum inductive reactive power, maximum capacitive and the behaviour with the set-point Q = 0. For each
measured point is allowed a maximum deviation of reactive power AQ =+ 5% * Sy.
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Test result: Bidirectional converters (Discharge mode Pswmax, or Pniny for integrated EESS)
T-REX-6KLP1G01 with Cmax battery
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 593,2 285,5 0,9011 668,7
10-20 1194,0 560,3 0,9053 1289,8
20-30 1793,5 827,0 0,9081 1915,4
30 -40 2394,5 1193,3 0,8950 2546,8
40 - 50 2994,7 1471,2 0,8975 3183,5
50 - 60 3596,2 1815,5 0,8927 3826,4
60 -70 4196,3 2090,9 0,8950 4471,3
70 - 80 4796,7 2367,2 0,8967 5122,1
80 - 90 5396,1 2642,7 0,8981 5777,8
90 - 100 5496,8 2689,0 0,8983 5833,2
Limit AQ £15 % of S
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 597,5 -288,3 0,9007 668,7
10-20 1200,0 -582,2 0,8997 1289,9
20-30 1801,6 -860,4 0,9024 1915,1
30 -40 2404,2 -1142,8 0,9032 2547,0
40-50 3006,9 -1469,7 0,8984 3184,1
50 - 60 3610,0 -1773,1 0,8976 3826,5
60 -70 4211,5 -2017,4 0,9019 44712
70 - 80 4813,6 -2253,9 0,9056 5122,0
80 - 90 5414.,6 -2555,8 0,9043 5777,3
90 - 100 5515,8 -2596,9 0,9047 5834,0

Limit

AQ %5 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 607,2 72,1 0,9930 678,2
10-20 1197,2 163,3 0,9908 1285,3
20-30 1796,7 166,5 0,9957 1906,4
30 -40 2398,1 167,3 0,9976 2533,4
40 -50 2999,5 170,1 0,9984 3165,3
50 - 60 3600,5 169,4 0,9989 3801,6
60 -70 4202,0 168,7 0,9992 44429
70 - 80 4804,3 168,0 0,9994 5090,6
80 - 90 5404,5 171,0 0,9995 5741,3
90 - 100 6004,8 169,9 0,9996 6392,2
Limit AQ < 15% of S,
Test result: Bidirectional converters (charge mode Pcmax)
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pr] W] [Var] (11 W]
0-10 -598,1 286,1 -0,9021 368,8
10-20 -1198,7 598,4 -0,8947 989,9
20-30 -1798,5 876,1 -0,8990 1515,1
30 -40 -2409,4 1202,2 -0,8948 2146,2
40-50 -2852,4 1392,8 -0,8986 2533,6
50 - 60 -3599,0 1809,8 -0,8934 3427,7
60-70 -4172,9 2023,3 -0,8968 4121,6
70 - 80 -4799,5 2356,4 -0,8976 45925
80 - 90 -5399,0 2621,0 -0,8989 5157,6
90 - 100 -5449,3 2647,1 -0,8995 5281,7

Limit

AQ <15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 -599,8 -293,2 -0,8984 368,7
10-20 -1248,9 -585,8 -0,9053 989,9
20-30 -1844,3 -868,9 -0,9046 1515,3
30-40 -2442,0 -1147,2 -0,9051 2146,9
40 -50 -3041,6 -1446,3 -0,9031 2533,8
50 - 60 -3641,6 -1741,6 -0,9021 3426,3
60 -70 -4243,4 -2004,0 -0,9042 4121,3
70 - 80 -4844.,5 -2334,3 -0,9009 45922
80 - 90 -5401,2 -2602,2 -0,9009 5157,6
90 - 100 -5459,1 -2648,4 -0,8997 5332,5
Limit AQ < 15% of S,
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 -609,8 -161,7 -0,9961 531,2
10-20 -1254,9 -158,7 -0,9921 1157,4
20-30 -1850,0 -155,2 -0,9965 1731,4
30 -40 -2449,5 -155,2 -0,9980 2305,8
40 -50 -3047,6 -161,4 -0,9986 2875,1
50 - 60 -3649,1 -154,9 -0,9991 34434
60 -70 -4253,2 -159,2 -0,9993 4009,6
70 - 80 -4856,6 -153,6 -0,9995 4571,9
80 - 90 -5405,8 -152,9 -0,9996 5079,8
90 - 100 -6012,2 -147,3 -0,9997 5638,3
Limit AQ £ 15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P

capacity of up to 11,08 kW

Graph of capability curves valid for inverter Charge mode Pcmax
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW

Note
The inverter produces reactive power according to the circular characteristic. The priority is always given by the reactive power.

Maximum inductive and capacitive reactive power delivered as a function of active power (here the case of a power storage
system up to 11,08 kW is represented, which must be able to deliver with a cos @ = 0,95, i.e. Qmin/Pn = 0,3286 %/P)
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Test result: Bidirectional converters (Discharge mode Psuax, or Pninv for integrated EESS)
T-REX-6KLP1G01 with Cmin battery
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (1] W]
0-10 593,2 285,5 0,9011 -668,7
10-20 1194,0 560,3 0,9053 -1289,9
20-30 1793,6 842,0 0,9052 -1915,1
30 -40 2394,3 1195,5 0,8947 -2546,9
40 -50 2994,9 1451,7 0,8998 -3184,1
50 - 60 3595,8 1815,5 0,8927 -3825,8
60 -70 4194,0 2090,3 0,8950 -4471,2
70 - 80 4795,6 2367,1 0,8967 -5120,3
80 - 90 5396,2 2576,1 0,9024 -5777,2
90 - 100 5483,1 2592,6 0,9040 -5826,8
Limit AQ £ 15 % of Sy
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 595,5 -288,7 -0,9006 -668,7
10-20 1197,8 -586,7 -0,8997 -1289,8
20-30 1799,6 -902,1 -0,9024 -1915,1
30 -40 2402,1 -1212,8 -0,9032 -2546,9
40-50 3005,1 -1503,1 -0,8989 -3184,2
50 - 60 3607,4 -1792,3 -0,8973 -3825,8
60 -70 4209,4 -2077,9 -0,9020 -4465,2
70 - 80 4810,5 -2359,6 -0,9059 -5121,3
80 - 90 5413,1 -2649,4 -0,9049 -5777,5
90 - 100 5504,4 -2692,7 -0,9045 -5828,6

Limit

AQ %5 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 603,8 69,9 0,9934 -671,4
10-20 1200,4 160,1 0,9912 -1285,5
20-30 1800,0 166,8 0,9957 -1906,6
30-40 2401,2 167,6 0,9976 -2533,6
40 -50 3002,6 170,4 0,9984 -3165,3
50 - 60 3603,6 169,7 0,9989 -3801,7
60 -70 4205,1 169,0 0,9992 -4443 1
70 - 80 4807,4 168,2 0,9994 -5090,7
80 - 90 5407,5 171,2 0,9995 -5741,3
90 - 100 6007,8 170,0 0,9996 -6392,2
Limit AQ < 15% of S,
Test result: Bidirectional converters (charge mode Pcmax)
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pr] W] [Var] (11 W]
0-10 -593,5 284,5 -0,9017 368,4
10-20 -1193,7 601,5 -0,8930 990,1
20-30 -1791,7 879,5 -0,8977 1515,5
30 -40 -2391,9 1213,9 -0,8917 2146,7
40-50 -2993,8 1450,6 -0,8999 2533,2
50 - 60 -3594,2 1812,5 -0,8929 3425,9
60-70 -4196,8 2090,1 -0,8951 4121,0
70 - 80 -4797,8 2368,5 -0,8967 45922
80 - 90 -5394,8 2642,4 -0,8981 5157,8
90 - 100 -5450,6 2662,6 -0,8985 5281,5

Limit

AQ <15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 -600,1 -294,4 -0,8978 368,9
10-20 -1248,6 -594,8 -0,9028 989,9
20-30 -1845,4 -877,5 -0,9031 1515,3
30 -40 -2442,5 -1158,6 -0,9035 21475
40 -50 -3041,9 -1454,3 -0,9022 2533,6
50 - 60 -3640,1 -1759,9 -0,9003 3426,3
60 -70 -4243,7 -1955,7 -0,9082 4121,8
70 - 80 -4846,7 -2348,7 -0,8999 45924
80 - 90 -5396,6 -2621,3 -0,8995 5156,8
90 - 100 -5493,4 -2680,7 -0,8987 5334,2
Limit AQ < 15% of S,
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 -609,5 -160,8 -0,9906 533,8
10-20 -1251,4 -159,2 -0,9920 1157,0
20-30 -1846,7 -157,1 -0,9964 1730,9
30 -40 -2445,9 -154,9 -0,9980 2305,1
40 -50 -3045,3 -155,4 -0,9987 2875,3
50 - 60 -3646,7 -154,8 -0,9991 34442
60 -70 -4249,7 -159,1 -0,9993 4009,9
70 - 80 -4853,2 -153,5 -0,9995 4571,3
80 - 90 -5402,3 -152,8 -0,9996 5079,4
90 - 100 -6009,5 -147,2 -0,9997 5638,3
Limit AQ £ 15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW

Graph of capability curves valid for inverter Charge mode Pcmax
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW

Note
The inverter produces reactive power according to the circular characteristic. The priority is always given by the reactive power.

Maximum inductive and capacitive reactive power delivered as a function of active power (here the case of a power storage
system up to 11,08 kW is represented, which must be able to deliver with a cos @ = 0,95, i.e. Qmin/Pn = 0,3286 %/P)
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Test result: Bidirectional converters (Discharge mode Psuax, or Pninv for integrated EESS)
T-REX-3KLP1G01with Cmin battery
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (1] W]
0-10 2917 129,1 0,8928 -356,8
10-20 592,8 285,5 0,9009 -664,5
20-30 893,4 427,4 0,9021 -974,0
30 -40 1193,1 563,4 0,9042 -1283,7
40 -50 1492,2 7171 0,9013 -1594,2
50 - 60 1793,4 878,8 0,8980 -1908,0
60 -70 2094,3 998,7 0,9026 -2223,3
70 - 80 2393,1 1126,1 0,9048 -2536,7
80 - 90 2693,4 1320,6 0,8979 -2853,8
90 - 100 2740,9 1339,6 0,8984 -2904,0
Limit AQ £ 15 % of Sy
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 2924 -143,7 0,8974 -358,2
10-20 594.,5 -288,0 0,9000 -667,7
20-30 896,3 -441,8 0,8970 -978,6
30 -40 1196,7 -580,8 0,8996 -1289,0
40-50 1496,7 -706,9 0,9042 -1601,0
50 - 60 1798,1 -856,6 0,9028 -1915,1
60 -70 2098,5 -970,3 0,9077 -2228,9
70 - 80 2399,2 -1132,5 0,9043 -2544.8
80 - 90 2695,4 -1292,2 0,9017 -2857,1
90 - 100 2748,3 -1320,2 0,9014 -2913,1

Limit

AQ %5 % of S,

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01




Page 171 of 280

Report No.: CQEY-ESH-P25071524
Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 292,6 36,2 0,9923 -357,8
10-20 601,1 75,0 0,9923 -672,1
20-30 896,0 100,1 0,9938 -974,9
30 -40 1195,3 145,6 0,9908 -1283,4
40 -50 1495,3 147,2 0,9940 -1594,0
50 - 60 1795,8 148,3 0,9957 -1906,1
60 -70 2096,2 148,2 0,9969 -2219,1
70 - 80 2397,0 148,6 0,9976 -2533,4
80 - 90 2697,1 148,7 0,9981 -2848,1
90 - 100 2996,9 149,3 0,9984 -3163,6
Limit AQ < 15% of S,
Test result: Bidirectional converters (charge mode Pcmax)
Inductive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pr] W] [Var] (11 W]
0-10 -291,7 129,1 -0,8929 -356,8
10-20 -592,8 285,5 -0,9009 -664,5
20-30 -893,4 427,3 -0,9021 -974,0
30 -40 -1193,1 563,3 -0,9043 -1283,7
40-50 -1492,2 716,8 -0,9014 -1594,2
50 - 60 -1793,4 878,8 -0,8980 -1908,0
60-70 -2094,3 998,7 -0,9026 -2223,3
70 - 80 -2393,1 1126,0 -0,9048 -2536,8
80 - 90 -2693,4 1320,5 -0,8979 -2853,8
90 - 100 -2743,3 1340,6 -0,8985 -2906,7

Limit

AQ <15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW
Capacitive reactive power absorption
Power-BIN Active power Reactive power Power factor (cos @) DC power
[7oPn] (W] [Var] (1 (W]
0-10 -308,8 -153,7 -0,8952 239,5
10-20 -608,6 -291,3 -0,9020 531,0
20-30 -909,4 -424,0 -0,9063 822,8
30 -40 -1209,8 -586,5 -0,8998 1112,8
40 -50 -1510,5 -733,8 -0,8995 1402,4
50 - 60 -1811,3 -865,0 -0,9024 1689,9
60 -70 -2113,3 -1035,8 -0,8979 1978,2
70 - 80 -2414,2 -1143,1 -0,9038 2265,3
80 - 90 -2710,7 -1303,0 -0,9013 2546,6
90 - 100 -2764,4 -1332,0 -0,9009 2597,4
Limit AQ < 15% of S,
Q=0
Power-BIN Active power Reactive power Power factor (cos @) DC power
[76Pn] W] [Var] (11 W]
0-10 -309,7 -26,1 -0,9965 240,8
10-20 -617,5 -50,0 -0,9967 542,3
20-30 -912,6 -88,4 -0,9953 829,4
30 -40 -1082,5 -141,5 -0,9916 1120,1
40 -50 -1383,3 -144,2 -0,9946 1410,8
50 - 60 -1683,9 -146,7 -0,9962 1700,4
60 -70 -1985,2 -147,7 -0,9972 1989,8
70 - 80 -2287,3 -147.,8 -0,9979 2278,7
80 - 90 -2588,1 -143,5 -0,9985 2565,4
90 - 100 -2889,7 -145,5 -0,9987 2852,4
Limit AQ £ 15 % of S,
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P

capacity of up to 11,08 kW

Graph of capability curves valid for inverter Charge mode Pcmax
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Bbis.6.2 Test performance and recording mode for Storage systems in installations with a total P
capacity of up to 11,08 kW

Note
The inverter produces reactive power according to the circular characteristic. The priority is always given by the reactive power.

Maximum inductive and capacitive reactive power delivered as a function of active power (here the case of a power storage
system up to 11,08 kW is represented, which must be able to deliver with a cos @ = 0,95, i.e. Qmin/Pn = 0,3286 %/P)
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Bbis.6.4 ‘ Method of performing the test and recording the results (Q-setting hypothesis) P

Bidirectional converters

Test: 50% Psmax

1-min mean value

50% Psmax
Q =0% Si to Qina = 40% S,

Qee0 [%]: 40,0

Limit AQeeo [%]: Qing =40% Sn £ 5 % of Sy,
Settling time [s]: 15,6

Limit settling time [s]: 30

Test: 50% Pcmax

1-min mean value

50% Pcmax
Q =0% S to Qing = 40% S,

Qe60 [%]: 40,0

Limit AQeeo [%]: Qind =40% Sn £ 5 % of S,
Settling time [s]: 14,6

Limit settling time [s]: 30
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Bbis.6.4 ‘ Method of performing the test and recording the results (Q-setting hypothesis) P
Graph
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Bbis.6.6 ‘ Automatic reactive power output according to a characteristic curve cos ¢ = f(P)

Storage systems in plants must be able to absorb reactive power automatically and autonomously (local control logic) according to
a power factor characteristic curve as a function of active power = f(P).

For integrated storage systems, the test must be carried out with the photovoltaic field delivering such a power that, together with
the nominal power of the storage, the nominal power of the inverter is obtained.

The purpose of the test is to verify that the storage system, through its converter, follows the automatic reactive power delivery
mode according to the standard characteristic curve cos ¢ = f (P) given in E.2, according to method a).

A: P =20%*Psmax; cos @ = 1

B: P = 50%*Psmax; cos @ = 1

C: P = Psmax; €OS ¢ = €0S @_min = 0,9
Where cos @min is 0,90 (inductive/capacitive)

Adjustment along the characteristic curve is enabled when the voltage detected at the output terminals exceeds the “critical" lock-
in value (e.g. set to V, = 1,05 V,, see paragraph E.2).

The lock-in voltage value that enables the automatic supply of reactive power and that during testing must be set to 1,05 V,
(default setting also for production), must be adjustable in the range between V, and 1,1 V,, at intervals of 0,01 V.

The Distributor shall specify the required lock-in voltage value in the Operating Regulations.
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Figure 66 - Standard characteristic curve cosg= f(P)
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Bbis.6.7 Verification of compliance with the application of the standard delivery curve cos ¢ = P
f(P)

Test result
T-REX-6KLP1G01 with Cmax battery

Inductive reactive power absorption

Power-BIN Active power Reactive power cos @ measured [1] cos @ expected Acos ¢
[%] P W] Q [Var] (1] (1]
20 1194,1 -240,6 0,9902 1,0000 -0,0098
30 1792,5 -418,6 0,9950 1,0000 -0,0050
40 2394,7 -676,5 0,9972 1,0000 -0,0028
50 2991,7 -908,6 0,9983 1,0000 -0,0017
60 3598,1 -1138,5 0,9959 1,0000 -0,0041
60 3594,1 -1151,6 0,9845 0,9800 0,0045
70 4202,3 -1391,9 0,9595 0,9600 -0,0005
80 4760,1 -1631,7 0,9404 0,9400 0,0004
90 5336,0 -1889,0 0,9182 0,9200 -0,0018
100 5994,6 -2105,0 0,9052 0,9000 0,0052
100 5986,3 -199,5 0,9962 1,0000 -0,0038

Graph of cos ¢(P) 20% to 100%

Cos phi curve 20%100%
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1 -1, 000
0. 9100
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20% 30% 40% 50% 60% 60% T0% 80% 90% 100% 100%
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® cos_phi Cos phi_setpoint === Limit: cos phi(+) ===Limit: cos phi(-) === Active power Reactive power === : P_setpoint
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Capacitive reactive power absorption

Power-BIN Active power Reactive power cos ¢ measured [1] cos ¢ expected Acos ¢
[%] P [W] Q [Var] 1] 1]
20 1193,6 2422 0,9902 1,0000 -0,0098
30 1792,5 422,6 0,9950 1,0000 -0,0050
40 23941 675,6 0,9972 1,0000 -0,0028
50 2995,0 914,6 0,9982 1,0000 -0,0018
60 3596,6 1132,5 0,9987 1,0000 -0,0013
60 3598,2 1154,3 0,9815 0,9800 0,0015
70 4196,2 1394,4 0,9559 0,9600 -0,0041
80 4797 1 1658,4 0,9327 0,9400 -0,0073
90 5397,8 19251 0,9102 0,9200 -0,0098
100 5994,1 2173,6 0,9052 0,9000 0,0052
100 6001,9 197,8 0,9996 1,0000 -0,0004

Graph of cos ¢(P) 20% to 100%
Cos phi curve 20%-100%
7, 000
1. 0100
¥ 6,000
IS * ¢
0, 9900 ¢ 0 0g7o__ 0.9982 _ 0.9987
5, 000
0. 9700 _
. 14,000 &
= =
N =
@ 0, 9500 =
g " 1 3,000
0. 9300 1 5, 000
0.9100 | { 1,000
0. 8900 ‘ ‘ ‘ ' ‘ ' ‘ ‘ o
20% 30% 40% 50% 60% 60% T0% 80% 90% 100% 100%
P/Pn
& cos_phi Cos phi_setpoint Limit: cos phi(+) Limit: cos phi(-) =—#=— Active power Reactive power == - P_setpoint
Note

The lock-in value is adjustable between V,, and 1.1V, and the lock-out value between V, and 0.9V, in 0,01V steps.
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Bbis.6.7 X:;ification of compliance with the application of the standard delivery curve cos ¢ = P
Test result
T-REX-6KLP1G01 with Cmin battery
Inductive reactive power absorption
Power-BIN Active power Reactive power cos @ measured [1] cos @ expected Acos ¢
[%] P W] Q [Var] (1] (1]
20 1193,5 -241,8 0,9902 1,0000 -0,0098
30 1793,1 -422,4 0,9950 1,0000 -0,0050
40 2394,3 -671,3 0,9972 1,0000 -0,0028
50 2995,4 -906,8 0,9982 1,0000 -0,0018
60 3597,2 -1118,8 0,9987 1,0000 -0,0013
60 3598,8 -1161,8 0,9809 0,9800 0,0009
70 4200,3 -1392,6 0,9600 0,9600 0,0000
80 4803,1 -1654,3 0,9372 0,9400 -0,0028
90 5406,5 -1922,6 0,9141 0,9200 -0,0059
100 5993,8 -2105,4 0,9052 0,9000 0,0052
100 6001,8 -187,6 0,9996 1,0000 -0,0004
Graph of cos ¢(P) 20% to 100%
Cos phi curve 20%-100%
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Capacitive reactive power absorption

Power-BIN Active power Reactive power cos @ measured [1] cos @ expected Acos ¢
[%] P W] Q [Var] (1 (1]
20 1169,3 241,2 0,9903 1,0000 -0,0097
30 1792,2 415,0 0,9950 1,0000 -0,0050
40 2394,2 666,4 0,9972 1,0000 -0,0028
50 29927 884,9 0,9982 1,0000 -0,0018
60 3596,2 1099,9 0,9987 1,0000 -0,0013
60 3595,0 1138,9 0,9814 0,9800 0,0014
70 4194,9 1343,9 0,9644 0,9600 0,0044
80 4797,0 1625,2 0,9380 0,9400 -0,0020
90 5395,2 1909,9 0,9103 0,9200 -0,0097
100 5995,6 2161,7 0,9055 0,9000 0,0055
100 6002,5 194,7 0,9996 1,0000 -0,0004
Graph of cos ¢(P) 20% to 100%
Cos phi curve 20%-100%
7,000
1. 0100
2 6,000
* ¢ * ¢ -
0. 9900 070950 00972 0. 9982 0. 9987
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0. 8900 : : : L : L : 0
20% 30% 40% 50% 60% 60% T0% 90% 100% 100%
P/Pn
& cos_phi Cos phi_setpoint Limit: cos phi(+) Limit: cos phi(-) =—#=— Active power Reactive power == - P_setpoint
Note

The lock-in value is adjustable between V,, and 1.1V, and the lock-out value between V, and 0.9V, in 0,01V steps.
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Bbis.6.7 X:;ification of compliance with the application of the standard delivery curve cos ¢ = P
Test result
T-REX-3KLP1G01 with Cmin battery
Inductive reactive power absorption
Power-BIN Active power Reactive power cos @ measured [1] cos @ expected Acos ¢
[%] P W] Q [Var] (1] (1]
20 595,5 -101,3 0,9908 1,0000 -0,0092
30 893,8 -169,8 0,9901 1,0000 -0,0099
40 1193,5 -240,4 0,9909 1,0000 -0,0091
50 1492,2 -313,2 0,9929 1,0000 -0,0071
60 1791,3 -418,3 0,9993 1,0000 -0,0007
60 17941 -425,0 0,9799 0,9800 -0,0001
70 2095,6 -562,5 0,9580 0,9600 -0,0020
80 2395,7 -708,2 0,9358 0,9400 -0,0042
90 2697,3 -846,0 0,9234 0,9200 0,0034
100 2997,5 -952,2 0,9062 0,9000 0,0062
100 2998,3 -91,3 0,9986 1,0000 -0,0014
Graph of cos ¢(P) 20% to 100%
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Capacitive reactive power absorption

Power-BIN Active power Reactive power cos @ measured [1] cos @ expected Acos ¢
[%] P [W] Q [Var] 1] 1]
20 592,8 35,2 0,9982 1,0000 -0,0018
30 893,9 118,6 0,9913 1,0000 -0,0087
40 1193,5 162,0 0,9909 1,0000 -0,0091
50 1493,5 178,8 0,9929 1,0000 -0,0071
60 1794,6 254,8 0,9901 1,0000 -0,0099
60 17921 365,1 0,9799 0,9800 -0,0001
70 2093,8 583,0 0,9634 0,9600 0,0034
80 2393,9 886,1 0,9378 0,9400 -0,0022
90 2693,2 1189,2 0,9148 0,9200 -0,0052
100 2993,8 1498,0 0,8943 0,9000 -0,0057
100 2988,7 94,6 0,9976 1,0000 -0,0024

Graph of cos ¢(P) 20% to 100%
Cos phi curve 20%-100%
3, 500
1. 0100
+ b 3, 000
0. 9982 . [
0. 9900 - --
0. 9929
0.9913  0.9909 2, 500
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0.9100 f 1 500
0. 8900 ‘ ‘ ) : : ' ‘ ‘ 0.8943 ' 0
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& cos_phi Cos phi_setpoint Limit: cos phi(+) Limit: cos phi(-) =—#=— Active power Reactive power == - P_setpoint
Note

The lock-in value is adjustable between V,, and 1.1V, and the lock-out value between V, and 0.9V, in 0,01V steps.
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Bbis.7.1

‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P

The purpose of the test is to verify the automatic reduction function of the active power output when the voltage read at the
terminals of the storage system is close to 110 % of V,.

Test result

T-REX-6KLP1G01 with Cmax battery

setpoint Activation threshold -2 % of Vi, | Activation threshold +2 % of Vi, | Activation threshold -2 % of V,
Voltage [V] 248,8 257,3 2488

Peeo [% Pn] 100,1 -80,7 100,1
APE60/Psetpoint [%0] 0,1 -0,7 0,1

Settling time [s] N/A 525 N/A

Limit settling time [s] 300

Test:
1.

7.
8.
9.

the active power reduction function P(V) is enabled, according to the manufacturer's instructions (which must be stated in
the test report):

adjust the voltage read at the converter's output terminals to -2 % of the manufacturer's declared activation threshold and
the DC source so that the active power delivered at the output is equal to the maximum power available at the input;

adjust the voltage read at the output terminals of the converter to +2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;

within 5 min from the instant of application of the voltage 2 % of the activation threshold declared by the manufacturer
(compatible with the energy capacity of the storage system) it is verified that, in the case of storage systems connected
to unidirectional converters the active power supplied by the inverter has been reduced to a value no greater than 20 % *
Psmax (20 % * Pninv, in the case of integrated EESS), while in the case of bi-directional converters, the EESS has
switched to absorb, compatibly with the constraints given by its own capacity, an active power of at least 80 % * Pcwmax is
also verified that the equipment signals the power reduction in progress (recording the modalities in the test report);

adjust the voltage read at the output terminals of the converter to -2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;
check that the active power delivered by the inverter returns to the value congruent with the power

made available by the DC-side accumulators and, if used, of the primary or simulated source.

Assessment criterion
for adjustable PGUs:

e no network disconnection

capacity, an active power of at least 80 % * Pcuax

o the setting time determined is equal or less than 300s

¢ the active power delivered by the inverter returns to the value congruent with the power made available by the DC-side
accumulators

¢ in the case of bi-directional converters, the EESS has switched to absorb, compatibly with the constraints given by its own
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VERITAS

Bbis.7.1 ‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P
Graph
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Bbis.7.1

‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P

The purpose of the test is to verify the automatic reduction function of the active power output when the voltage read at the
terminals of the storage system is close to 110 % of V,.

Test result

T-REX-6KLP1G01 with Cmin battery

setpoint

Activation threshold -2 % of V, Activation threshold +2 % of V, Activation threshold -2 % of V,

Voltage [V] 248,8 257,3 248,8

Peso [% Pn] 100,2 -80,5 100,2

APE60/PSetpoint [0/0] 0,2 -0,5 0,2

Settling time [s] N/A 58,5 N/A

Limit settling time [s] 300

Test:
10.

11.

12.

13.
14.

15.

16.
17.
18.

the active power reduction function P(V) is enabled, according to the manufacturer's instructions (which must be stated in
the test report):

adjust the voltage read at the converter's output terminals to -2 % of the manufacturer's declared activation threshold and
the DC source so that the active power delivered at the output is equal to the maximum power available at the input;

adjust the voltage read at the output terminals of the converter to +2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;

within 5 min from the instant of application of the voltage 2 % of the activation threshold declared by the manufacturer
(compatible with the energy capacity of the storage system) it is verified that, in the case of storage systems connected
to unidirectional converters the active power supplied by the inverter has been reduced to a value no greater than 20 % *
Psmax (20 % * Pninv, in the case of integrated EESS), while in the case of bi-directional converters, the EESS has
switched to absorb, compatibly with the constraints given by its own capacity, an active power of at least 80 % * Pcwmax is
also verified that the equipment signals the power reduction in progress (recording the modalities in the test report);

adjust the voltage read at the output terminals of the converter to -2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;
check that the active power delivered by the inverter returns to the value congruent with the power

made available by the DC-side accumulators and, if used, of the primary or simulated source.

Assessment criterion
for adjustable PGUs:
e no network disconnection

¢ in the case of bi-directional converters, the EESS has switched to absorb, compatibly with the constraints given by its own

capacity, an active power of at least 80 % * Pcuax

o the setting time determined is equal or less than 300s

¢ the active power delivered by the inverter returns to the value congruent with the power made available by the DC-side

accumulators
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Bbis.7.1 ‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P
Graph
8000 264
6000 262
260
4000
436.5s| 258
— 2000 —_
= 256 s
= o0 254 O
252
-2000
250
-4000
& 495s 248
-6000 246
0 200 400 600 800 1000
Time(s)
m—— P[W] = U[V]

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



VERITAS

Page 188 of 280 Report No.: CQEY-ESH-P25071524

Bbis.7.1

‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P

The purpose of the test is to verify the automatic reduction function of the active power output when the voltage read at the
terminals of the storage system is close to 110 % of V,.

Test result

T-REX-3KLP1G01 with Cmin battery

setpoint

Activation threshold -2 % of V, Activation threshold +2 % of V, Activation threshold -2 % of V,

Voltage [V] 2486 257,4 248,6

Peso [% Pn] 100,0 -80,7 100,0

AF>E60/F>Setpoint [0/0] 0,0 -0,7 0,0

Settling time [s] N/A 69,0 40,0

Limit settling time [s] 300

Test:
19.

20.

21.

22.
23.

24.

25.
26.
27.

the active power reduction function P(V) is enabled, according to the manufacturer's instructions (which must be stated in
the test report):

adjust the voltage read at the converter's output terminals to -2 % of the manufacturer's declared activation threshold and
the DC source so that the active power delivered at the output is equal to the maximum power available at the input;

adjust the voltage read at the output terminals of the converter to +2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;

within 5 min from the instant of application of the voltage 2 % of the activation threshold declared by the manufacturer
(compatible with the energy capacity of the storage system) it is verified that, in the case of storage systems connected
to unidirectional converters the active power supplied by the inverter has been reduced to a value no greater than 20 % *
Psmax (20 % * Pninv, in the case of integrated EESS), while in the case of bi-directional converters, the EESS has
switched to absorb, compatibly with the constraints given by its own capacity, an active power of at least 80 % * Pcwmax is
also verified that the equipment signals the power reduction in progress (recording the modalities in the test report);

adjust the voltage read at the output terminals of the converter to -2 % of the activation threshold stated by the
manufacturer;

measure the active power as 1 s averages and plot the values obtained in a time-dependent graph;
check that the active power delivered by the inverter returns to the value congruent with the power

made available by the DC-side accumulators and, if used, of the primary or simulated source.

Assessment criterion
for adjustable PGUs:
e no network disconnection

¢ in the case of bi-directional converters, the EESS has switched to absorb, compatibly with the constraints given by its own

capacity, an active power of at least 80 % * Pcuax

o the setting time determined is equal or less than 300s

¢ the active power delivered by the inverter returns to the value congruent with the power made available by the DC-side

accumulators
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VERITAS

Bbis.7.1 ‘ Automatic active power limitation for voltage values close to 110 % of nominal voltage P
Graph
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Bbis.7.2 Verification of automatic reduction of active power in presence of Over-frequency P
transitions on the network

Bbis.7.2.1 Performance of tests

e Connect the test object following the manufacturer's instructions.
o Set all parameters of the simulated network to the respective normal operation values.

e Set all the parameters of the test object to the respective normal operation values, so that the output AC power of the
inverter is equal to the maximum AC output for sequence A, and 50% in the case of sequence B.

e Take measurements at 7 points (the frequency value should have a maximum uncertainty of
+ 10 mHz) consecutively over time:

1)f=47,51 Hz (t1 for sequence A, t'1 for sequence B)

2)f =50 Hz + 0,15 Hz (t2 for sequence A, t'2 for sequence B)
3)f =50 Hz + 0,40 Hz (t3 for sequence A, t'3 for sequence B)
4)f =50 Hz + 0,60 Hz (t4 for sequence A, t'4 for sequence B)
5)f =50 Hz + 1,49 Hz (t5 for sequence A, t'5 for sequence B)
6)f =50 Hz + 0,11 Hz (t6 for sequence A, t'6 for sequence B)

At this point, perform step 7 bringing the frequency back to the nominal value in order to check the conditions for a gradual
recovery of the maximum supply (sequence A), or 50% of the maximum power (sequence B):
7)f =50 Hz (t7 for sequence A, t'7 for sequence B)

A
P

1

Sequenza A
Sequenza B
e Sequenza C

100% Psmax | - - -

50% Psmax | - - - ’“——e)— T -Wla

1 i
1 [} :
1 L}
1 1 !
1 1 X
" L X

1 2
0% [ ) P | T T O
i@ i‘| ¢ .~
: I .
: ! ]

: : : ' '
1 B 1 ! !
1 : 1 ! ! ts=ts=1t"s

00% Pemax | - - = 4= = = = = - - - T : J .
1 A0S0 X : |
i r=tr=t7 p 1 | | 1
Vo B=te=tws, || ! ! !

b)) ! ! 1 1 ! -
47,5 T 50 50,1 50,1550,2 50,4 50,6 5.5 f[Hz]

Figura 9Bbis — Curve di limitazione della potenza attiva per convertitori bidirezionali

Note:

The inverter is able to set a delay for the activation of the curve from Os - 1s.
('in 50ms steps / default setting: 0)
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Bbis.7.2.2 ‘ Test results P
Test result
T-REX-6KLP1G01 with Cmax battery
[tir;]‘“ mean value 1)47,51 | 2)50,15 | 3)50,20 | 4)50,40 | 5)50,60 | 6)51,49 | 7)50,11 | 8)50,00
1. Measurement 1) to 7): Active power output 100%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 6000 6000 6000 4159,0 2310,8 -5907,7 -5907,7 6000,0
Peso [W] 6016,8 6001,1 6007,0 4219,6 2352,8 -5843,0 -5976,8 6008,7
APEg0/Psetpoint [70] 0,28 0,02 0,12 1,01 0,70 1,08 -1,15 0,15
2. Measurement 1) to 7): Active power output 50%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 3000 3000 3000 1621,0 235,3 -5930,8 -5930,8 3000,0
PE60 [W] 3010,0 2995,3 3000,0 1683,4 248,1 -5919,4 -5924,5 3000,2
APEg0/Psetpoint [%0] 0,17 -0,08 0,00 1,04 0,21 0,19 0,11 0,00
3. Measurement 1) to 7): Active power output 0%P smax
Frequency [Hz] 47,51 50,15 50,20 50,40 50,60 51,49 50,11 50,00
Psetpoint [W] 0 0 0 -920,6 -1843,8 -5953,8 -5953,8 0,0
PE60 [W] -10,0 -10,0 -10,0 -970,0 -1874,5 -5987,7 -5987,4 -9,8
APEs0/Psetpoint [%] -0,17 -0,17 -0,17 -0,82 -0,51 -0,56 -0,56 -0,16
Limit APeso/Psetpoint +2,5% % of S,

Note
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Graph of Measurement 1.: Active power output reduction 100%Psmax
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Graph of Measurement 2.: Active power output reduction 50%P smax
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Graph of Measurement 3.: Active power output reduction 0%P smax
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Bbis.7.2.2 ‘ Test results P
Test result
T-REX-6KLP1G01 with Cmin battery
[tir;]‘“ mean value 1)47,51 | 2)50,15 | 3)50,20 | 4)50,40 | 5)50,60 | 6)51,49 | 7)50,11 | 8)50,00
1. Measurement 1) to 7): Active power output 100%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 6000 6000 6000 4157,2 2314,4 -5907,7 -5907,7 6000,0
Peso [W] 6019,4 6001,1 6006,6 42249 2359,8 -5668, 1 -5975,3 6006,4
APEg0/Psetpoint [70] 0,32 0,02 0,11 1,13 0,76 3,99 -1,13 0,11
2. Measurement 1) to 7): Active power output 50%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 3000 3000 3000 1618,5 234,0 -5930,8 -5930,8 3000,0
PE60 [W] 3008,9 2997 4 3000,4 1687,2 252,8 -5917,9 -5924,7 3000,6
APEg0/Psetpoint [%0] 0,15 -0,04 0,01 1,15 0,31 0,21 0,10 0,01
3. Measurement 1) to 7): Active power output 0%P smax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 0 0 0 -920,9 -1841,3 -5953,8 -5953,8 0,0
PE60 [W] -11,5 -9,6 -9,8 -970,6 -1877,0 -5990,0 -5988,9 -9,6
APEs0/Psetpoint [%] -0,19 -0,16 -0,16 -0,83 -0,59 -0,60 -0,58 -0,16
Limit APeso/Psetpoint +2,5% % of S,

Note
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Graph of Measurement 1.: Active power output reduction 100%P smax
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Graph of Measurement 2.: Active power output reduction 50%P smax
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Graph of Measurement 3.: Active power output reduction 0%P smax
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Bbis.7.2.2 ‘ Test results P
Test result
T-REX-3KLP1G01 with Cmin battery
[tir;]‘“ mean value 1)47,51 | 2)50,15 | 3)50,20 | 4)50,40 | 5)50,60 | 6)51,49 | 7)50,11 | 8)50,00
1. Measurement 1) to 7): Active power output 100%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 3000 3000 3000 2080,6 1157,6 -2953,8 -2953,8 3000,0
Peso [W] 3008,1 2996,2 2999,4 2108,3 1180,4 -2807,2 -2986,0 3000,4
APEg0/Psetpoint [70] 0,27 -0,13 -0,02 0,92 0,76 4,89 -1,07 0,01
2. Measurement 1) to 7): Active power output 50%Psmax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 1500 1500 1500 810,1 117,3 -2965,4 -2965,4 1500,0
PEG0 [W] 1500,2 1497,2 1497,9 840,0 118,5 -2957,4 -2957,0 1498,5
APEg0/Psetpoint [%0] 0,01 -0,09 -0,07 1,00 0,04 0,26 0,28 -0,05
3. Measurement 1) to 7): Active power output 0%P smax
Frequency [Hz] 47.51 50.15 50.20 50.40 50.60 51.49 50.11 50.00
Psetpoint [W] 0 0 0 -461,2 -920,3 -2976,9 -2976,9 0,0
PE60 [W] -10,0 -9,6 -9,1 -480,0 -940,0 -2990,4 -2990,2 -9,8
APEs0/Psetpoint [%] -0,33 -0,32 -0,30 -0,63 -0,66 -0,45 -0,44 -0,33
Limit APeso/Psetpoint +2,5% % of S,

Note
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Graph of Measurement 1.: Active power output reduction 100%P smax
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Graph of Measurement 2.: Active power output reduction 50%Psmax
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Graph of Measurement 3.: Active power output reduction 0%P smax

500

0
-500
-1000

-2000
-2500
-3000
-3500

200 400 600 800 1000

Time(s)

PW] = = =Llimit+ = = = Limit-

52
51.5
51
50.5
50
49.5
49
48.5
48
47.5

47
1600

Fre[Hz]

Fre(Hz)

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

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

TEMP-0058-TG-EAW-ES-V01



Page 200 of 280 Report No.: CQEY-ESH-P25071524

Bbis.7.3 Verification of automatic active power increase in the presence of under-frequency P
transients on the grid
Bbis.7.3.1 Performance of tests

e Connect the test object following the manufacturer's instructions.
o Set all parameters of the simulated network to the respective normal operation values.

e Set all the parameters of the test object to the respective normal operation values, so that the output AC power of the
inverter is equal to the maximum AC output for sequence A, and 50% in the case of sequence B.

e Take measurements at 7 points (the frequency value should have a maximum uncertainty of
+ 10 mHz) consecutively over time:

1)f =51,49 Hz (t1 for sequence A, t'1 for sequence B)

2)f =50,00 Hz - 0,15 Hz (t2 for sequence A, t'2 for sequence B)
3)f=50,00 Hz - 0,40 Hz (t3 for sequence A, '3 for sequence B)
4)f = 50,00 Hz - 0,60 Hz (t4 for sequence A, t'4 for sequence B)
5)f=50,00 Hz - 0,89 Hz (t5 for sequence A, t'5 for sequence B)
6)f=50,00 Hz - 0,11 Hz (t6 for sequence A, t'6 for sequence B)

At this point, perform step 7 bringing the frequency back to the nominal value in order to check the conditions for a gradual
recovery of the maximum supply (sequence A), or 50% of the maximum power (sequence B)

r |

te=te=t"s =t7=1"7

Seguenza A
—— —— Sequenza B
............. - Sequenza C

100% Psmax | - - -

50% Psmax

0%

100% Pemax | - - -

>t [Hz)

Figura 11Bbis — Curve di limitazione della potenza attiva

7)f =50,00 Hz (t7 for sequence A, t'7 for sequence B)

Note

The inverter is able to set a delay for the activation of the curve from 0s — 1 s.
('in 50 ms steps / default setting: 0 s)
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Bbis.7.3.2 ‘ Test results P
Test result
T-REX-6KLP1G01 with Cmax battery
[1|_—|m]in mean value 1) 51,49 3) 49,85 4) 49,80 4) 49,60 5) 49,40 5) 49,11 3) 49,89 8) 50,00

z
1. Measurement 1) to 7): Active power output 50%Psmax
Frequency [HZ] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] 3000,0 3000,0 3000,0 3000,0 4200,0 5940,0 5940,0 3000,0
Peeo [W] 2999,1 3001,7 3000,2 2999,1 4268,1 6020,0 6020,9 3000,2
APEg0/Psetpoint [70] -0,01 0,03 0,00 -0,01 1,13 1,33 1,35 0,00
2. Measurement 1) to 7): Active power output 0%P smax
Frequency [HZ] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] 0,0 0,0 0,0 0,0 2400,0 5880,0 5880,0 0,0
Peso [W] -9,6 -9,4 -10,0 -9,4 2341,1 6013,6 6021,3 -8,5
APE60/Psetpoint [%0] -0,16 -0,16 -0,17 -0,16 -0,98 2,23 2,35 -0,14
3. Measurement 1) to 7): Active power output 100%P cmax
Frequency [Hz] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] -6000,0 -6000,0 -6000,0 -2571,4 857,1 5828,6 5828,6 -6000,0
Peso [W] -6046,8 -6057,0 -6047,7 -2548,9 872,3 5912,9 5939,6 -5926,3
AP Eg0/Psetpoint [%] -0,78 -0,95 -0,79 0,37 0,25 1,41 1,85 1,23
Limit AP&so/Psetpoint 1 2,5% % of Sy
Test

carried out:

t0.

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is

« for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Pswax to 30 % *
PCMAX at time tO;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psmax to 30 % *
Psmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcuax to 50 % *
Pswmax at time t0;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time

new set value.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Pswmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * S,, from

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation
command from 100 % * S, to 15 % * Si.
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Graph of Measurement 1.: Active power output reduction 50%P smax
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Graph of Measurement 3.: Active power output reduction 100%P cmax
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Bbis.7.3.2 ‘ Test results P
Test result
T-REX-6KLP1G01 with Cmin battery
[1|_—|m]in mean value 1) 51,49 3) 49,85 4) 49,80 4) 49,60 5) 49,40 5) 49,11 3) 49,89 8) 50,00

z
1. Measurement 1) to 7): Active power output 50%Psmax
Frequency [HZ] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] 3000 3000 3000 3000,0 4200,0 5940,0 5940,0 3000,0
Peeo [W] 2998,7 3002,8 3000,0 3001,1 4217,2 6022,6 6019,8 3000,2
APEg0/Psetpoint [70] -0,02 0,05 0,00 0,02 0,29 1,38 1,33 0,00
2. Measurement 1) to 7): Active power output 0%P smax
Frequency [HZ] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] 0 0 0 0,0 2400,0 5880,0 5880,0 0,0
Peeo [W] -16,4 -9,6 -9,8 -9,6 2345,1 6008,9 6009,8 -8,9
APE60/Psetpoint [%0] -0,27 -0,16 -0,16 -0,16 -0,91 2,15 2,16 -0,15
3. Measurement 1) to 7): Active power output 100%P cmax
Frequency [Hz] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00
Psetpoint [W] -6000 -6000 -6000 -2571,4 857,1 5828,6 5828,6 -6000,0
Peso [W] -6046,8 -6057,0 -6047,7 -2548,9 873,0 5912,9 5939,6 -5926,3
AP Eg0/Psetpoint [%] -0,78 -0,95 -0,79 0,37 0,26 1,41 1,85 1,23
Limit AP&so/Psetpoint 1 2,5% % of Sy
Test

carried out:

t0.

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is

« for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Pswax to 30 % *
PCMAX at time tO;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psmax to 30 % *
Psmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcuax to 50 % *
Pswmax at time t0;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time

new set value.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Pswmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * S,, from

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation
command from 100 % * S, to 15 % * Si.
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Graph of Measurement 1.: Active power output reduction 50%P smax
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Graph of Measurement 3.: Active power output reduction 100%P cmax
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Bbis.7.3.2 ‘ Test results P

Test result

T-REX-3KLP1G01 with Cmin battery

[1|_—|m]in mean value 1) 51,49 3) 49,85 4) 49,80 4) 49,60 5) 49,40 5) 49,11 3) 49,89 8) 50,00
z

1. Measurement 1) to 7): Active power output 50%Psmax

Frequency [Hz] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00

Psetpoint [W] 1500 1500 1500 1500,0 2100,0 2970,0 2970,0 1500,0

Peeo [W] 1496,4 1496,8 1496,2 1525,5 2153,4 3028, 1 3027,0 1498,9

AP E60/Psetpoint [%] -0,12 -0,11 -0,13 0,85 1,78 1,94 1,90 -0,04

2. Measurement 1) to 7): Active power output 0%P smax

Frequency [Hz] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00

Psetpoint [W] 0 0 0 0,0 1200,0 2940,0 2940,0 0,0

Peeo [W] -8,9 -9,6 -10,0 49,6 1205,1 2969,8 2978,9 -10,0

AP E60/Psetpoint [ %] -0,30 -0,32 -0,33 1,65 0,17 0,99 1,30 -0,33

3. Measurement 1) to 7): Active power output 100%P cmax

Frequency [HZ] 51,49 49,85 49,80 49,60 49,40 49,11 49,89 50,00

Psetpoint [W] -3000 -3000 -3000 -1285,7 428,6 2914,3 2914,3 -3000,0

Peeo [W] -3021,1 -3027,9 -3021,9 -1286,6 429,8 2889,3 2961,9 -3021,3

APEg0/Psetpoint [%0] -0,70 -0,93 -0,73 -0,03 0,04 -0,83 1,59 -0,71

Limit APeso/Psetpoint +2,5% % of S,

Test

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is

carried out:

« for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Pswax to 30 % *

PCMAX at time tO;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psmax to 30 % *

Pswmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcuax to 50 % *

Pswmax at time tO;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time

t0.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Pswmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * S,, from

new set value.

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation

command from 100 % * S, to 15 % * S,.

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

TEMP-0058-TG-EAW-ES-V01



1828

Page 208 of 280 Report No.: CQEY-ESH-P25071524

Graph of Measurement 1.: Active power output reduction 50%P smax
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Graph of Measurement 2.: Active power output reduction 0%P smax
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Graph of Measurement 3.: Active power output reduction 100%P cmax
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Bbis.7.4 ‘Verification of active power control on external control from DSO P

Bidirectional converters

T-REX-6KLP1G01 with Cmax battery

1-min mean value 50% Psmax to 30% Pcmax
Peso [%] 30,3

Limit APego [%] 30% Pcmax £ 2,5 % of S,
Settling time [s] 8,8

Limit settling time [s] 30

The ability to increase/decrease the active power input/output as a result of a remote signal must be tested by agreeing with the
manufacturer of the storage system how the signal will be received and processed.

The test must be carried out according to the following steps:
¢ Bring the storage system up to 50 % of the available active feed-in power.
e Send the generator an active power set-point of 30 % of the Psmax-
¢ Maintain the set-point for a time of 60 s, consistent with the energy capacity of the storage system.

o Measure the active power delivered by the inverter, at least 30 s after the command for the new active power control set-
point has been sent (this is to ensure that the system has reached a steady state).

The test is considered successful if the maximum deviation between the assigned level and the actual measured value (average
value with 1 min. window) for the active power is less than + 2,5 % of them S,.

In the case of storage systems connected to bidirectional converters, repeat the test at 30 % Pcuax.
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Bbis.7.4 ‘Verification of active power control on external control from DSO P
Graph: 50% Pswmax to 30% Pcmax
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Bbis.7.4 ‘Verification of active power control on external control from DSO P

Bidirectional converters

T-REX-6KLP1G01 with Cmin battery

1-min mean value 50% Psmax to 30% Pcmax
Peso [%] 30,3

Limit APego [%] 30% Pcmax £ 2,5 % of S,
Settling time [s] 9,0

Limit settling time [s] 30

The ability to increase/decrease the active power input/output as a result of a remote signal must be tested by agreeing with the
manufacturer of the storage system how the signal will be received and processed.

The test must be carried out according to the following steps:
¢ Bring the storage system up to 50 % of the available active feed-in power.
e Send the generator an active power set-point of 30 % of the Psmax-
¢ Maintain the set-point for a time of 60 s, consistent with the energy capacity of the storage system.

o Measure the active power delivered by the inverter, at least 30 s after the command for the new active power control set-
point has been sent (this is to ensure that the system has reached a steady state).

The test is considered successful if the maximum deviation between the assigned level and the actual measured value (average
value with 1 min. window) for the active power is less than + 2,5 % of them S,.

In the case of storage systems connected to bidirectional converters, repeat the test at 30 % Pcuax.
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Bbis.7.4 ‘Verification of active power control on external control from DSO P
Graph: 50% Pswmax to 30% Pcmax
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Bbis.7.4 ‘Verification of active power control on external control from DSO P

Bidirectional converters

T-REX-3KLP1G01with Cmin battery

1-min mean value 50% Psmax to 30% Pcmax
Peso [%] 30,3
Limit APego [%] 30% Pcmax £ 2,5 % of S,
Settling time [s] 0,8
Limit settling time [s] 63,8

The ability to increase/decrease the active power input/output as a result of a remote signal must be tested by agreeing with the
manufacturer of the storage system how the signal will be received and processed.

The test must be carried out according to the following steps:
¢ Bring the storage system up to 50 % of the available active feed-in power.
e Send the generator an active power set-point of 30 % of the Psmax-
¢ Maintain the set-point for a time of 60 s, consistent with the energy capacity of the storage system.

o Measure the active power delivered by the inverter, at least 30 s after the command for the new active power control set-
point has been sent (this is to ensure that the system has reached a steady state).

The test is considered successful if the maximum deviation between the assigned level and the actual measured value (average
value with 1 min. window) for the active power is less than + 2,5 % of them S,.

In the case of storage systems connected to bidirectional converters, repeat the test at 30 % Pcuax.
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Bbis.7.4 ‘Verification of active power control on external control from DSO P

Graph: 50% Pswmax to 30% Pcmax
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P

Bidirectional converters

T-REX-6KLP1G01 with Cmax battery

1-min mean value

100% Psmax to 30% Pcmax

100% Pcmax to 50% Psmax

Peeo [%] 30,3 50,1

Limit APgeeo [%] 30% Pcmax £ 2,5 % of Sy 50% Psmax * 2,5 % of Sy
Settling time [s] 12,0 10,4

Limit settling time [s] 50 50

1-min mean value

100% S to 15% Si,

Peeo [%] N/A
Limit APeeo [%] Sh+2,5% of Sy
Settling time [s] N/A
Limit settling time [s] 60
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Test

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is
carried out:

o for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Pcwmax at time t0;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Psmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcmax to 50 % *
Psmax at time t0;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time
t0.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Psmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * Sn from
new set value.

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation
command from 100 % * S, to 15 % * S».

Graph: 100%Psmax to 30%Pcmax
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Graph: 100% Pcwmax to 50% Psmax

P[W]

4000
3000 | 54.4s
2000
1000

-1000
-2000
-3000
-4000
-5000
-6000 A4s
-7000

0 20 40 60 80 100 120

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



VERITAS

Page 219 of 280

Report No.: CQEY-ESH-P25071524

Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P

Bidirectional converters

T-REX-6KLP1G01 with Cmin battery

1-min mean value

100% Psmax to 30% Pcmax

100% Pcmax to 50% Psmax

Peso [%] 30,3 50,0

Limit APgeeo [%] 30% Pcmax = 2,5 % of S, 50% Psmax * 2,5 % of S
Settling time [s] 9,4 8,6

Limit settling time [s] 50 50

1-min mean value

100% S to 15% Si,

Peeo [%] N/A
Limit APeeo [%] Sh+2,5% of Sy
Settling time [s] N/A
Limit settling time [s] 60
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Test

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is
carried out:

o for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Pcwmax at time t0;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Psmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcmax to 50 % *
Psmax at time t0;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time
t0.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Psmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * Sn from
new set value.

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation
command from 100 % * S, to 15 % * S».

Graph: 100%Psmax to 30%Pcmax
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Graph: 100% Pcwmax to 50% Psmax
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P

Bidirectional converters

T-REX-3KLP1G01with Cmin battery

1-min mean value

100% Psmax to 30% Pcmax

100% Pcmax to 50% Psmax

Peso [%] 30,3 50,1

Limit APgeeo [%] 30% Pcmax = 2,5 % of S, 50% Psmax * 2,5 % of S
Settling time [s] 54,6 42,4

Limit settling time [s] 50 50

1-min mean value

100% S to 15% Si,

Peeo [%] N/A
Limit APeeo [%] Sh+2,5% of Sy
Settling time [s] N/A
Limit settling time [s] 60
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Test

For checking the settling time at a command to reduce the active power output, or increase the active power input, the test is
carried out:

o for storage systems connected to bidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Pcwmax at time t0;

o for storage systems connected to unidirectional converters, adjusting the control parameter from 100 % * Psuax to 30 % *
Psmax at time t0.

For testing the settling time to a command to increase active power, or reduce the active power absorbed, the test is carried out:

o for storage systems connected to bi-directional converters, adjusting the control parameter from 100 % * Pcmax to 50 % *
Psmax at time t0;

o for storage systems connected to unidirectional converters, adjusting parameter from 0 % * Psuax to 50 % * Psuax at time
t0.

Assessment criterion

The settling time (or settling time) is the time interval from the instant t0 of application of the active power increment/limitation step
(e.g. 100 % * Psmax 30 % * Psmax) to the instant in which the power falls stably within a tolerance band equal to 2,5 % * Sn from
new set value.

The maximum measured settling time must be less than 50 s, and in any case no more than 60 s in the case of the limitation
command from 100 % * S, to 15 % * S».

Graph: 100%Psmax to 30%Pcmax
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Bbis.7.4.1 ‘ Verification of the settling time to a power increase/reduction in command P
Graph: 100% Pcwmax to 50% Psmax
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Bbis.8.1 ‘Verification of emission of continuous component P
T-REX-6KLP1G01 with Cmax battery (Psmax)
Phase 1 (Ambient)

Power Level [% of VA] 335 66 +5 100+ 5
AC Power [W] 1877,9 3900,1 5935,2
AC Voltage [V] 230,2 230,4 230,5
AC Current [A] 9,8 17,7 26,1
PF [1] 0,8324 0,9598 0,9851
Coso [1] 0,8324 0,9598 0,9851
DC Current in AC [mA] 2,398 3,196 7,408
DC Current in AC [% of ] 0,009 0,012 0,028
Phase 1 (-10°C)

Power Level [% of VA] 335 66 +5 100+ 5
AC Power [W] 1879,2 3899,6 5933,3
AC Voltage [V] 230,2 230,4 230,5
AC Current [A] 9,8 17,6 26,1
PF [1] 0,8327 0,9598 0,9851
Coso [1] 0,8327 0,9598 0,9851
DC Current in AC [mA] 1,467 4,089 6,439
DC Current in AC [% of I] 0,006 0,016 0,025
Phase 1 (+55°C)

Power Level [% of VA] 335 66 £ 5 1005
AC Power [W] 1879,1 3900,1 5934,8
AC Voltage [V] 230,2 230,4 230,5
AC Current [A] 9,8 17,7 26,1
PF [1] 0,8327 0,9599 0,9850
Coso [1] 0,8327 0,9599 0,9850
DC Current in AC [mA] 2,368 2,964 5,457
DC Current in AC [% of I] 0,009 0,011 0,021
Note

Limits of clause 8.4.4.1

The measurement is be performed by averaging the measured quantity of a maximum time window of 1 sec., by recording the
performance for a minimum period of 5 minutes and acquiring a minimum number of samples equal to the reciprocal of the time
window in which the quantity was averaged (for 1 sec, at least 300 samples). The output rms current and rms voltage of the
inverter are measured and recorded in the same manner.

Testing must be performed according to WI 10.4.-03.doc rev D. The internal temperature of the EUT must be stabilized. No
temperature drift of more than 2K within 1 hour is allowed.
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Bbis.8.1 ‘Verification of emission of continuous component

T-REX-6KLP1G01 with Cmax battery (Pcmax)

Phase 1 (Ambient)

Power Level [% of VA] 335 66 +5 100+ 5
AC Power [W] -1946,5 -3961,6 -6012,3
AC Voltage [V] 229,8 229,6 229,4
AC Current [A] 9,6 17,5 26,3
PF [1] -0,8849 -0,9855 -0,9985
Coso [1] -0,8849 -0,9855 -0,9985
DC Current in AC [mA] 6,588 6,036 8,545
DC Current in AC [% of I] 0,025 0,023 0,033
Phase 1 (-10°C)

Power Level [% of VA] 335 66 +5 100+ 5
AC Power [W] -1945,7 -3962,4 -6012,7
AC Voltage [V] 229,8 229,6 2294
AC Current [A] 9,6 17,5 26,3
PF [1] -0,8848 -0,9855 -0,9985
Coso [1] -0,8848 -0,9855 -0,9985
DC Current in AC [mA] 4,798 7,590 8,267
DC Current in AC [% of I] 0,018 0,029 0,032
Phase 1 (+55°C)

Power Level [% of VA] 335 66 £ 5 100+ 5
AC Power [W] -1946,5 -3961,6 -6011,5
AC Voltage [V] 229,8 229,6 2294
AC Current [A] 9,6 17,5 26,3
PF [1] -0,8849 -0,9855 -0,9985
Coso [1] -0,8849 -0,9855 -0,9985
DC Current in AC [mA] 6,911 6,640 7,961
DC Current in AC [% of I] 0,026 0,025 0,031

Note

Limits of clause 8.4.4.1

The measurement is be performed by averaging the measured quantity of a maximum time window of 1 sec., by recording the
performance for a minimum period of 5 minutes and acquiring a minimum number of samples equal to the reciprocal of the time
window in which the quantity was averaged (for 1 sec, at least 300 samples). The output rms current and rms voltage of the
inverter are measured and recorded in the same manner.

Testing must be performed according to WI 10.4.-03.doc rev D. The internal temperature of the EUT must be stabilized. No
temperature drift of more than 2K within 1 hour is allowed.
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Bbis.8.2 ‘Verification of Protection against Continuous Component Input P
Test result
Actual Power Limits Measurement Limiting value Disconnection time
[mA] [mA] [s]
lac = 0,5% of I (Positive)
33% 0,5%In/1s 805,2 130,5 0,363
66% 0,5%In/1s 464,0 130,5 0,302
100% 0,5%In/1s 306,7 130,5 0,462
lac = 0,5% of In (Negative)
33% 0,5%In/1s -827,8 130,5 0,993
66% 0,5%In/1s -199,8 130,5 0,853
100% 0,5%In/1s -846,0 130,5 0,988
lac = >1 A (Positive)
33% 1A/02s 3249 1000 0,125
66% 1A/02s 5288 1000 0,145
100% 1A/02s 1514 1000 0,103
lac =>1 A (Negative)
33% 1A/02s -3257 1000 0,184
66% 1A/02s -1217 1000 0,195
100% 1A/02s -1151 1000 0,179

Note

Checking the switch-off of the converter, if the first protection threshold Idc > (> 0,5 % In; in the case of systems with a power of
less than 800 W: > 20 mA)
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Bbis.10 Verification of insensitivity to automatic reclosure in phase discordance
Bbis.10.1 Simulated network test

Referring to the diagram in Figure 75 - simulated network utilization:

e the grid simulator must be able to produce voltage phase jumps at the inverter output terminals of 90° and 180°
respectively;

o storage system shall operate at a power level compatible with the characteristics of the test circuit and with unity power
factor (cos ¢ = 1);

VR: simulated mains voltage.

e The storage system is to be brought into operation at full discharge power. Let the system operate under the set conditions
for at least 5 min, consistent with the energy capacity of the EESS, or the time required for the temperature inside the
converter to stabilize.

At the end of the stabilization period, two tests are to be carried out in sequence, inducing a transient that abruptly produces a
phase-shift angle on the simulated VR mains voltage of 90° and 180°.

The test report should indicate for each of the two test sequences:
¢ the angle between the voltage before and after the phase jump, with an instrument having an error of 1°;

o the storage system current over a time window running from 20 ms before to at least 200 ms after the phase jump of the
simulated mains voltage.
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90° phase shift

@Grid/U[V]

®Grid/I [A]

[IECTTR - ) [3.731] 003750 002500 00385 0:02500 o 003 350
[m] A B [1:] i
B i8] [s] 3.71100000 3.93100000 0.22000000
@ Grid/U [V] 326.0871 1187712 -314.2100 230.7463
®Grid/l [A] 37.26658 18.26624 -19.00034 2672088
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180° phase shift

@Grid/U[V]

®Grid]1 [4]

0:05800 [ 2] 0:05850 005900 005350 0:06.000 B ocxm 0:06.100
[(m] A B AR HAE
B i8] [s] 581730000 6.05730000 0.22000000
@ Grid/U V]

-6.859722 6911097 13.77082 230,039
0275527 -28.37998 2810445 26.64649

®Grid]l [A]

This type of test can be performed in two ways:

with the inverter connected to a simulated network (Bbis.10.1)

with the inverter connected to the distribution network (Bbis.10.2 and alternatively Bbis.10.3).

The generator/storage must not be damaged as a result of the tests. Protective devices may be switched off or released.

With reference to the diagram in Figure 16B.bis — Using the simulated network:

e The network simulator should be able to produce phase shifts in of the output voltage at the inverter terminals of 90° and
180°, respectively.

e Generator: inverter operating at nominal power with unity power factor (cos ¢ = 1)

¢ VVR: simulated network voltage

e The generator/storage system must start operating at nominal power. Let the system operate under the conditions set for at
least 5 minutes or the time needed to stabilise the internal temperature of the converter.

After the stabilisation period two tests should be performed in sequence, by inducing the transient that produces a phase shift
angle on the simulated network voltage VR of 180° and 90°.

In the test report the following data for each of the two test sequences shall be indicated:
e the angle between the voltage before and after the phase shift, with an instrument with a 1° error;

the generator current on a time window starting from 20 ms before until at least 200 ms after the phase shift of the simulated
network voltage.

Note

The inverter was restarted after the test has been performed. There are no damages on the complete system.
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Annex No. 1
ISO 9001 certificate
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Guangdong Zhongzhijian Certification Co., Ltd.

CERTIFICATE OF CONFORMITY OF QUALITY

MANAGEMENT SYSTEM CERTIFICATION
No: 2070024Q10027R0M

This is to certify that the QUALITY MANAGEMENT SYSTEM of

GUANGDONG FELICITY ESS COMPANY LIMITED

~ REGISTERED ADDRESS: NO. 6 A04-101, HUAYE ROAD, DONGHUA, RENHE TOWN, BAIYUN DISTRICT, GUANGZHOU, CHINA;
2 PRODUCTION ADDRESS: NO. 2, 4, 6, 8, 10, AND 12 HUAYE ROAD, DONGHUA, RENHE TOWN, BAIYUN DISTRICT, GUANGZHOU, CHINA

Organization Code:91440100MACYCNNRS51

» is in conformity with

GB/T19001-2016/1SO09001:2015 Standard

This system is valid for the

R& D AND MANUFACTURING OF SOLAR POWER GENERATION SYSTEM (INVERTER,
CONTROLLER, LITHIUM BATTERY PACK, SOLAR PANEL) AND SOLAR STREET LAMP
Date of issue:2024-01-23

Term of validity of this certificate:from January.23,2024 to January.22,2027 inclusive
This certificate remains valid only if the certified organlzauon accepts and passes regular surveillance audits.

V. ek
CNAS :=z:=

ERGR :
Sl s o &

‘?,&W\GVV\.

Representative of The Company

The validity of this certificate could be confirmed via official Website Of CNCA (www.cnca.gov.cn)
l'urlher to the certificate lpphc:hnhw please enquire the certified organization: visitwww.isozee.com or cnnnct LCC 020—37889183
55. Fullng Business Bnlldlng‘ Hnnng Pu Avenue (E)163, G u City, G Chma (swszn G
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Annex No. 2
EMC Test Report

The complete EMC test report is stored at Bureau Veritas Consumer Products
Services Germany GmbH in project CQEY-ESH-P25071524.
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NTC

Nore

Shenzhen Nore Testing Center Co.,Ltd.
Report No.: SZNTC2408233EV00

ot Testing Center

Applicant : Guangdong Felicity New Energy Co.,Ltd.

Address : (KongGangBaiYun)No.2, Donghua Huaye Road, Renhe Town, Baiyun Area,
Guangzhou Guangdong P.R.China

Manufacturer : Guangdong Felicity New Energy Co.,Ltd.

Address : (KongGangBaiYun)No.2, Donghua Huaye Road, Renhe Town, Baiyun Area,
Guangzhou Guangdong P.R.China

Factory : Guangdong Felicity New Energy Co.,Ltd.

Address : (KongGangBaiYun)No.2, Donghua Huaye Road, Renhe Town, Baiyun Area,
Guangzhou Guangdong P.R.China

=AU : Hybrid Inverter

Brand Name : Felicity ESS

Model No. . T-REX-6KLP1G01, T-REX-5KLP1G01,T-REX-4K6LP1G01
T-REX-4KLP1G01, T-REX-3K6LP1G01, T-REX-3KLP1G01

Standard : EN IEC 61000-6-1:2019 IEC 61000-6-1:2016
EN IEC 61000-6-2:2019 IEC 61000-6-2:2016
EN IEC 61000-6-3:2021 IEC 61000-6-3:2020
EN IEC 61000-6-4:2019 IEC 61000-6-4:2018

Date of Receiving : September 06, 2024

Samples

Date of Test . September 06, 2024 to September 13, 2024

Date of Report . September 13, 2024

This Test Report is Issued Under the Authority of :
Prepared by

7&5014 2?;[/1/

Jason Liu / Engineer

This report shows that above equipment is technically compliant with the requirements of the standards
above. All test results in this report apply only to the tested sample(s). Without prior written approval of
Shenzhen Nore Testing Center Co., Ltd, this report shall not be reproduced except in full.

TEL: +86-755-33525266 Web: www.ntc-c.com
Address: South, No. 1, Building 10, Maqueling Industrial Zone, Nanshan
Shenzhen, Guangdong, 518057, China

Page 1 of 65
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Annex No. 3
Datasheet of the relay
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R NWRZ2N Fos |

LF-G RELAYS

Load for solar inverter, Compact size, 1 Form A 22 A/33 A, Power relays

Protective construction : Flux-resistant type

301 — =157

(Unit : mm)

FEATURES

@ High capacity control possible at 22 A/33 A
( High capacity type ) 250 V AC rating in
compact size

@ Contact GAP: 1.5 mm, 1.8 mm
Compliant with photovoltaic standard
( IEC62109 and VDE0126 )

@ Coil holding voltage contributes to saving
energy of equipment

@ Conforms to various safety standards:
UL/C-UL and VDE

TYPICAL APPLICATIONS

@ Photovoltaic power generation systems
( Solar inverter )

@ Uninterruptible Power Supplies ( UPS )
@ Home appliances
@ Office equipment

DETAILS FEATURES

M Contact GAP: 1.5 mm, 1.8 mm*'
Compliant with European photovoltaic standard
(1EC62109*2 and VDEQ126*3) .

EN61810-1 certified: 2.5 kV surge withstand voltage

( between contacts )

*1: Safety standard of PV power inverter
*2: German safety standard of PV power inverter
*3: Due to addition of altitude stipulation ( Min. 2,000 m ) to IEC62109

B High capacity control possible at 22 A/33 A
( High capacity type ) 250 V AC rating in
compact size (W: 15.7 X L: 30.1 X H: 23.3 mm))

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
industrial.panasonic.com/ac/e/

_"_

B Coil holding voltage*' contributes to saving
energy of equipment

The coil holding voltage can be reduced up to 35 % V of

the rated coil voltage ( Ambient temperature: 20 C*?) .

Operating power at the lowest coil holding voltage:

170 mW equivalent

*1: Coil holding voltage is the coil voltage after 100 ms from the applied rated
coil voltage

*2: When the ambient temperature during use is 85 'C, make the coil holding
voltage between 45 to 80 % V of the rated coil voltage.

M High insulation

Creepage distance between contact and coil terminal:
Min. 9.5 mm

Clearance distance between contact and coil terminal:
Min. 6.5 mm

Surge withstand voltage: 6 kV

©Parasonic Industry Co,, Ltd. 2023  ASCTB196E 202307
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Power Relays ( Over 2 A ) LF-G RELAYS

Report No.: CQEY-ESH-P25071524

ORDERING INFORMATION ( PART NO. )

ALFG

PE

1 L

Contact arrangement Terminal shape ®Coil insulation class ®Rated coil voltage (DC) Contact gap
1 : 1 Form A Standard type P : PCB type F:ULClass F 09:9V,12:12V Nil : 1.5mm
2 : 1 Form A High capacity type 18:18V, 24 :24V 1 :1.8mm
TYPES
. el Part No. Standard packing
ontact ated coi
arrangement voltage Contact GAP ?.5 mm : Contact GAP 1'48 mm : Inner Outer
Standard type High capacity type Standard type High capacity type carton carton
9V DC ALFG1PF09 ALFG2PF09 ALFG1PF091 ALFG2PF091
1 Form A 12V DC ALFG1PF12 ALFG2PF12 ALFG1PF121 ALFG2PF121 50 pes 200 ocs
18V DC ALFG1PF18 ALFG2PF18 ALFG1PF181 ALFG2PF181 pes: RS
24V DC ALFG1PF24 ALFG2PF24 ALFG1PF241 ALFG2PF241
RATING
Bl Coil data

 Operating characteristics such as " Operate voltage " and " Release voltage " are influenced by mounting conditions or
ambient temperature, etc.
Therefore, please use the relay within £5 % of rated coil voltage.

¢ "Initial " means the condition of products at the time of delivery.

Rated coil Operate voltage* | Release voltage* Rategucr)&enrta ting Coil resistance Rated operating Max\}oa’lltlgg\;\éame
X A & X
voltage (at207C) (at207C) (£10 %, at 20C) (£10%,at207C) power (at20<C)
9VDC 155 mA 58 Q
T 1 vpc | Max.70 %V of Min. 10 % V of
12y 00 i i 117 mA 103 Q 120 % V of rated
P | I vol 1,4 4
18V DC ratec: lcr?iltiavlo)ltage rate(z lcmgf))tage 78 mA 300 400 mW i ot
24V DC 59 mA 410 Q

* square, pulse drive

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
industrial.panasonic.com/ac/e/

_2_
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Power Relays ( Over 2 A) LF-G RELAYS

H Specifications

Specifications
Item Standard type High capacity type
Contact GAP 1.5 mm, 1.8 mm Contact GAP 1.5 mm | Contact GAP 1.8 mm

Contact 1 Form A

arrangement

Contact resistance

(initial ) Max. 100 mQ ( by voltage drop 6 VDC 1 A)

Contact material AgSnO: type

Contact rating

( resistive ) 22 A250V AC 31A250VAC 33 A250VAC
Contact data Max. switching

power ( resistive) | >°00 VA 7,750 VA 8,250 VA

Max. switching 250 V AC

voltage

Max. switching

el 22A(AC) 31A(AC) 33A(AC)

Min. switching load 100 MA 5V DC

( reference value ) *'

Insulation resistance ( initial )

Min. 1,000 MQ ( at 500 V DC, Measured portion is the same as the case of dielectric strength. )

Dislectric S:;t“;egg open 2,500 V rms for 1 min ( detection current: 10 mA )

spgtiv(intal) Betwegn o 4,000 V rms for 1 min ( detection current: 10 mA )
and coil

Surge withstand | Between contact 6.000 V

voltage ( initial ) *? | and coil J

Coil holding voltage*?

35t0120% V

(at 20 C, contact carrying current 31 A)
45t080 % V

( at 85 C, contact carrying current 31 A )

35t0120% V

(at20C, contact carrying current 33 A )
45t080 % V

( at 85 'C, contact carrying current 33 A )

35t0120% V

(at 20 C, contact carrying current 22 A )
45t080 % V

(at85C, contact carrying current 22 A )

Time Operate time Max. 20 ms at rated coil voltage ( at 20 'C, without bounce )
characteristics
(initial ) Release time Max. 10 ms at rated coil voltage ( at 20 'C, without bounce, without diode )
Shock Functional 100 m/s? ( half-sine shock pulse: 11 ms, detection time: 10 s )
resistance Destructive 1,000 m/s? ( half-sine shock pulse: 6 ms)
Vibration Functional 10 to 55 Hz ( at double amplitude of 1.5 mm, detection time: 10 ps )
resistance Destructive 10 to 55 Hz ( at double amplitude of 1.5 mm )
" S Contact GAP 1.5 mm: Min. 10° ope. ( switching frequency: at 180 times /min )
Expected life Mechanical life Contact GAP 1.8 mm: Min. 500 X 10’ ope. ( switching frequency: at 180 times/min )
Conditions for Ambient temperature: —40 to +60 ‘C ( When rated coil voltage applied )
B —40 to +85 C ( Coil holding voltage is when 45 to 80 % V of rated coil
Conditions usage, transport . :
and storage** voltage is applied. )
Humidity: 5 to 85 % RH ( Avoid icing and condensation )
Unit weight Approx. 23 g

*1: This value can change due to the switching frequency, environmental conditions, and desired reliability level, therefore it is recommended to check this with the

actual load.

*2: Wave is standard shock voltage of 1.2 X 50 ps according to JEC-212-1981
*3: Coil holding voltage is the coil voltage after 100 ms from the applied rated coil voltage.
*4: For ambient temperature, please read " GUIDELINES FOR RELAY USAGE ".

M Expected electrical life

Type Contact GAP Load Switching capacity Number of operations
fiesistiveloadll 22 A 250 V AC ( switching/I fi?éq3\?ezr>1<«:)/1 g: cZ)B’Et'imes/min )

Standard type | 1.5 mm/1.8mm | Destructive | 22A250 VAC (cosd =08) | (o ﬁ;‘giﬂé rfglél\]?’gg’f': SR—
CNeRlosdi 35 A 250 VAC(cosd =08) ( switching frequ'\:riurc]'y%)NoPg'FF =0.15:105)
1S Destructive | 31 A250 VAC (cosd =0.8) ( switching frggilrj‘ér.?coyél\]?]C?FpFeﬁ 0.15:10s)
High capacity Over load 47 A 250 VAC (cosd =0.8) ( switching frequr;Ar;rc]'y%)No:pCeJ.FF =0.15:105s)
e 1.8mm B 33A 250V AC(cosd =08) ( switching frt'a\gl:ér?c())'ér\}(:)](;)FpFe.: 0.15:10s)
B 50 A 250 VAC(cos® =0.8) ( switching frequr\:r:rc]'ys(;)Nong‘FF =0.15:10s)

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
industrial.panasonic.com/ac/e/
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Power Relays ( Over 2 A) LF-G RELAYS

Report No.: CQEY-ESH-P25071524

REFERENCE D

M Standard type ( Contact GAP 1.5 mm, 1.8 mm)
1-1. Electrical life test ( 22 A 250 V AC Resistive load )

Tested sample : ALFG1PF09, ALFG1PF091, 6 pcs.
Operation frequency : ON : OFF = 1.5s : 1.5s

Change of operate and release voltage

Change of contact resistance

Ambient temperature : 85°C 10 100
Circuit s 9 90
o s
5’ 8 % 80
— ° o
{ 3 %, 57 g 70
Lo o1 > : 2 B
! ! le--d cwz i T 6 Operate voltage > 60
L ; 123501 ® e M =
=1 =TT g ]
j2=381 2 ° Min. 5 %
s g% OF gam =i < =
< s
250V|AC 5w — 3 128% | g 6 5 40
= 9v|pC 1888 | g 3 30
= ! ! o Release voltage Max ‘
! [ s 20 Max.
i — e — - ——-— Ave.
bl — Min.
0 0
0 0
—= No. of operations(X104) ——= No. of operations (X10+)
1-2. Electrical life test ( 22 A 250 V AC cos® = 0.8 Inductive load )
Tested sample : ALFG1PFO9, ALFG1PF091, 6 pcs. Change of operate and release voltage Change of contact resistance
Operation frequency : ON : OFF = 0.1s : 10s 0 00
Ambient temperature : 85°C X 1
Circuit : S 9 90
° -
;,3" 8 g 80
G 3 s 7 3 70
£
' oo 1 g s 6 Operate voltage £ 60
H } —loewso 2 2
i H 12332 ] Max. @
z {m2a3 s 5= = = Ave. 2 50
12252 2 s
_ jgEwm= & Min. 8
! s
250VIAC 6 A —e 1258 g 4 5 40
< 9v|pC 18823 g 3 30
z | =25 9 Release voltage Max.
-t 8 B vor 20
""""" in. e s——e—i Ave.
1 Min. 10
5 5 Min.
[} 3 0 3
—= No. of operations(x10¢) —= No. of operations (x10%)
2. Coil temperature characteristics 3. Ambient temperature characteristics
( Average )
Tested sample : ALFG1PF09, ALFG1PF091, 6 pcs.
Measured portion : Coil inside
Contact current : 22A
Ambient temperature : 20C, 60C
100 / 20C|22A *Inside the coil temperature 155°C (UL Class F)
|
= 180 Al ble ambient tem p 3 S
S ,{60T[22A * ~~d. against % coil voltages
< 80 » g i (max. inside the coil
2 L. /20'COA = 140 ure set
= % A ° as155T)
= // el s0ch 2 Contact current : 22A |~ _
g 60 = - 2 T4
g = 100
5 = Operate voltage, _ |__.-}--
= 3 22
e
40 60 Coil & contact
0A
2
20 %10 20 30 40 50 60 70 80 90
60 80 100 120 140

——= Coil applied voltage (%V)

—— Ambient temperature(C)

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
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Power Relays ( Over 2 A ) LF-G RELAYS

Report No.: CQEY-ESH-P25071524

M High capacity type
@ Contact GAP 1.5 mm

1. Electrical life test ( 31 A 250 V AC cos® = 0.8 Inductive load )

Tested sample : ALFG2PF09, 6 pcs.
Operation frequency : ON : OFF =0.1s : 10s

Change of operate and release voltage

Change of contact resistance

Ambient temperature : 85T 10 100
s 9 90
g s g 80
£ =
s 7 g 70
2 g
__,: s g s Operate.voltage Max Z 60
12332 ® = rl
18282 5 & = Ne. ¢
12258 c Mi <
1Sg=2 s in. 2 40
0UAC oy HISE. :
< 558 g 9
= ; 52_\,'3- S 3 Release voltage Max. o Max.
-4 = 2k ve. 20
""""" -——=— Ave.
1 10 [gee——
Min.
0 0
0 3 0 3
———= No. of operations (x10%) ——= No. of operations (x10*)
2. Coil temperature characteristics 3. Ambient temperature characteristics
( Average )
Tested sample : ALFG2PF09, 6 pcs.
Measured portion : Coil inside
Contact current : 31A
Ambient temperature : 20C, 60C
100 20T 31A *Inside the coil temperature 155°C (UL Class F)
180 | 1 1 |
_ L{60C31A 2 I I
o - LS ambient
= 80 — - & =8y / |against % coil voltages
2 L~ 20C0A £ 140 = (max. inside the coil T
° £ 60T 0A S temperature set
2 &6 - 2 Contact current : 314 |~~&5 155°C)
g - g 100 f——1 i
§ = Operate voltage __ |
o e—
‘ 40 60 [~ Coil & contact
0
20,5 30 100 120 140 0 10 20 30 40 50 60 70 80 90
—— Coil applied voltage (%V) —— Ambient temperature(C)
@ Contact GAP 1.8 mm
1. Electrical life test ( 33 A 250 V AC cos® = 0.8 Inductive load )
Tested sample : ALFG2PF091, 6 pcs. Change of operate and release voltage Change of contact resistance
Operation frequency : ON : OFF = 0.1s : 10s 10 100
Ambient temperature : 85C
Circuit : S 9 90
g o
% 8 g 80
g 7 g 70
LT 2 6 Operate voltage. § 60
18330 = Max. @
12283 - 5 Ave. 2 50
=330 c -
250V|AC o e & Min. 8 .0
E§§§ § 7 Release voltage . fx"”' 30
=t e 2 F:._.._... T Min 20 Max
1 10 Ave.
| === Min.
0 0
0 3 ]
—— No. of operations (x10*) ———= No. of operations (x10*)
Panasonic Industry Co., Ltd. Electromechanical Control Business Division
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Power Relays ( Over 2 A ) LF-G RELAYS

2. Coil temperature characteristics 3. Ambient temperature characteristics
( Average )
Tested sample : ALFG2PF091, 6 pcs.
Measured portion : Coil inside

Contact current : 33A
Ambient temperature : 20, 60C

120 *#Inside the coil temperature 155°C (UL Class F)
180 | | 1|
. 20T 33A 2 | I
£.100 3 . |Allowable ambient
o 60°C 33A & i 5N lagainst % coil voltages
£ =l % 140 (max. inside the coil T
g 80 Z > temperature set
7 = 3 se!
£ - 20050 2 Contact cufrent : 33A T~25 155C)
g Jse ~{60C 0A = = o ~<)
g 54 i a 100 T T T l
E 60 < = 0 |
3 - = perate voltage, __ |
= >
‘f" © S et
s 60 Coil & contact
40 0A
X
2040 30 100 120 0 0 10 20 30 40 50 60 70 80 90
—— Coil applied voltage (%V) ——= Ambient temperature('C)

4-1. Contact resistance (6 VDC, 20A)  4-2. Contact resistance (6 V DC, 33 A)

Tested sample : ALFG2PF121, 20pcs. Tested sample : ALFG2PF121, 20pcs.
Conditions : 6VDC, 20A Conditions : 6VDC, 33A
12 = 12 T 1
Max. | 4.6 Max. | 4.0
10 Ave | 3.6 H 10 Ave | 3.0 H
Min. | 2.8 Min. | 2.0
8 8
2] "]
4] ]
a a
s 6 = g
4 4
2 2
0 [l o
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
— Contact resistance(mQ) — Contact resistance(mQ)

DIMENSIONS ( Unit: mm )
The CAD data of the products with a " CAD " mark can be downloaded from our Website.

CAD External dimensions Recommended PC board pattern Schematic
(BOTTOM VIEW ) (BOTTOM VIEW )
27.6 f——— = J———11
l 2dia. 13.8 2dia. | |
|
I J | g :
! N | Iq prd AVY
o llll 0.8 16 _Jos 1.8dia, 12 10 1.8dia.
1.6 1.6 12
22 Tolerance +0.1
27.6
30.1
0 )3Nocom4[ T
~ [} o General tolerance
g Less than 1mm @ 0.1
o o Min. 1mm less than 3mm : +0.2
s Min. 3mm : +0.3
Panasonic Industry Co., Ltd. Electromechanical Control Business Division
industrial.panasonic.com/ac/e/ —6— ©Panasonic Industry Co., Ltd. 2023  ASCTB196E 202307
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50 AMP MINIATURE POWER RELAY

FEATURES

Page 242 of 280

Report No.: CQEY-ESH-P25071524

* 50 Amp switching capability
e Contact gap: 1.8mm standard / 2.0mm available
e Dielectric strength 4.5 kVgys

e 10kV Surge

e UL class F insulation

e UL/ CUR E365652
« TUV B0887930015
e CQC 19002227975
CONTACTS

Arrangement

SPST-N.O. (1 Form A)

Ratings (max.)
switched power
switched current
continuous current
switched voltage

(resistive load)
13850 VA

50 A

50 A

277 VAC

®

ge

A

x
-]
-4
©w

GENERAL DATA
Life Expectancy (minimum operations)

mechanical 1x10° .

electrical see UL/CUR/TUV/CQC ratings
Operate Time 20 ms (max.) at nominal coil voltage

Release Time

10 ms (max.) at nominal coil voltage, without
coil suppression

Rated Loads
UL/CURITUVICQC

43 A at 277 VAC, resistive, 85°C, 30k cycles
33 A at 277 VAC, resistive, 105°C, 30k cycles
50 A at 277 VAC, resistive, 85°C, 6k cycles

20 A at 277 VAC on, carry 50A, 20A 277VAC
off, resistive, 85°C, 50k cycles

Dielectric Strength
coil to load contacts
open load contacts

(at sea level for 1 min.)
4500 Vrus
2500 Verus

Surge Voltage

10kV @1.2/50ps (coil to contacts)

Insulation Resistance

1000 MQ (min.) at 23°C, 500 VDC, 50% RH

Contact material AgSnO; (silver tin oxide)
Contact gap

standard version 1.8 mm

option (103) version 2.0 mm

Temperature Range
operating

(at nominal coil voltage)
-40°C (-40°F) to 85°C (185°F)

Vibration resistance

0.062" (1.5 mm) DA at 10-55 Hz

Shock 20g
Contact resistance (load contact)
initial <100 mQ Enclosure P.B.T. polyester
typical <3mQ protection category RT II, flux proof
material group llla
flammability UL94 V-0
Terminals Tinned copper alloy, P. C.
COIL
Soldering
Nominal coil DC voltages |5, 9, 12, 18, 24, 48 max. temperature 270 °C
Dropout voltage > 5% of nominal coil voltage max. time 5s
Holding voltage > 35% of nominal coil voltage Dimensions
N length 350mm (1.38")
Coil power (at23°C) width 16.0mm (0.63")
nominal 16 W height 27.9mm (1.10")
holding power 196 mW
at pickup voltage 900 mW
Weight 25 grams (approx.)
Temperature Rise 70 K (126°F) at nom. coil voltage, 85°C
Max. temperature Class F insulation - 155°C (311°F) Compliance UL 508, IEC 61810-1, RoHS, REACH

ZETTLER

Packing unitin pcs

50 per plastic tray / 500 per carton box

www.ZETTLER-group.com
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35 AMP MINIATURE POWER RELAY

FEATURES

+ 35 Amp switching capability
= Contact gap: 1.8 mm /2.3 mm
» Dielectric strength 4500Vgzys , 10KV Surge

+ UL class F insulation

+ GWT(IECE0335-1) version available

+ UL/ CUR E362652
« TUv B0887930015
+ CQC 17002168255

22()

AN

F:)
o
X
w

CONTACTS GENERAL DATA
Life Expectancy (minimum operations)
Arrangement SPST-M.O. (1 Form A) Mechanical 1 x 10%(2.3mm gap)
3% 10°(1.8mm gap)
electrical see UL/CURMUWICQC ratings
Ratings (max.) (resistive load)
switched power 9685 VA Operate Time 20 ms (max.) at nominal coil voltage
switched current 35 A
confinuous current 35 A . ] ;
; 10 ms (max.) at nominal coil voltage, without
switched voitage 277 VAC Release Time coil suppression
Rated Loads - . Dielectric Strength (at sea level for 1 min.)
26A at 277 VAC, resistive, 85°C, 50k cycles coil 10 load contacts 4500 Vans
UL/CURTUVICQC isti g 2500 Vays
354 at 277 VAC, resistive, 85°C, 30k cycles open load contacts 3500 Vaye (200 version)

22A at 277 VAC, resistive, T0°C, 100k cycles
33A at 277 VYAC, cosphi 0.8, 85°C, 50K cycles
35A at 277 VAC, cosphi 0.8, 85°C, 30k cycles

Surge Voltage

10KV @1.2/50ps (coil to contacts)

Contact material

AagSnOg  (silver tin oxide)

Insulation Resistance

1000 M2 (min.) at 23°C, 500 VDC, 50% RH

Temperature Range

(at nominal coil voltage)

Operating -40°C (-40°F) to 85°C (185°F)
storage -40°C (-40°F) fo 105°C (221°F)
Contact gap — -
standard version 1.8 mm Vibration resistance 0.062" (1.5 mm) DA at 10-65 Hz
option (200) version 2.3 mm
Shock 209
Contact resist load contact
%nmmc resistance E_c{angﬁ 0 ) Enclosure P_B.T. polyester
ical Imo protection category RT II, fiux proof
typica sam material group llia
flammability ULS4 V-0
Terminals Tinned copper alloy, P. C.
COIL
Nominal coil DC volta 5.8, 12, 18, 24, 48 Soldering
ges | 5.9, 12,18, 24, ma. t_emperature 270 °C
Dropout voltage = 5% of nominal coil voltage max. time 58
Holding voltage = 35% of nominal coil voltage Dimensions
- - length 304 mm (1.207
Coil IJPWIET (121‘2%_?"'[ C) width 1589 mm (0.637)
nominal . i -
holding 179 mw height 2515 mm (1.007)
at pickup voltage 790 mW
Weight 25 grams (approx.)
Temperature Rise 70 K at nom. coil voltage, 354, 85°C
Max. temperature Class F insulation - 155°C (311°F) Compliance UL 508, IEC 61810-1, RoHS, REACH

ZETTLER

www_ZETTLER-group.com

Packing unit in pcs

50 per plastic tray / 500 per carton box
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AZSR131

COIL VOLTAGE SPECIFICATIONS MECHANICAL DATA
Nominal Coil | Must Operate | Min. Holding | Max. Cont. | Resisiance Dimensions in mm. Tolerance: £0. 3mm
vDC VDG VDC VDG Ohm + 10%
5 375 1.75 6.0 13
] 675 3z 10.8 53 O
12 9.0 12 144 102 -
13 135 6.3 216 230 ]
24 18.0 54 288 410 .
43 36.0 16.8 576 1650 04 159

Mote: All values at 23°C (73°F), upright pesition, terminals downward.

s =
ORDERING DATA 5 :
AZSR131-1AE-[ T IDGW[ T 1] il I'7 U [
| s
Options 2-08 a

nil:  standard version
{200): 2.3 mm contact gap version

Glow wire degree
blank: without glow wire
GW:  with glow wire

HNominal coil voltage P
see coil voltage specifications table E
=
Example ordering data b
12 VDC nominal coil voltage, 1.8 mm contact gap,
AZSR131-1AE12D without glow wire
12 WVDC nominal coil voltage, 1.8 mm contact gap,
AZSRII1-1AE-12DGW with glow wire
. ) -
AZSR131-1AE-12D(200) 1? VDC r‘nmmfal coil voltage, 2.3 mm contact gap,
without glow wire
WIRING DIAGRAMS PC BOARD LAYOUT
Viewed towards terminals Viewed towards terminals. Dimensions in mm.
= 276 0.1 -
2xa18+01

E 1 h 3 T ! ré_ L _i‘-'_*_':-ll—? 5 40,1

Zxe11+0 )/
')

-—22.001

NOTES

. All values at 23°C (T3°F).

. Relay may pull in with less than “Must Operate” value.

Provide sufficient PCB cross section as heat spreader on terminals.
. Specifications subject to change without notice.

ZETTLER

www_ ZETTLER-group.com page 2of 3 20231102

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



VERITAS

Page 245 of 280 Report No.: CQEY-ESH-P25071524

4 Churod Electronics
AREmTlREDSFRNDEREAT

DongGuan Churod Electronics Co., Ltd.

RELAY SPECIFICATION
iSRS UIR e

(File No_- 001411/ Version: 03 / Issued Date: Dec. 30th, 2021/Updated Date: Jun. 1st, 2023)
Product Description (/4 ) CHFN-V-112H1A2F(50A)

Part Number (8§33

Customer (%)

Customer Approval (% ) itdE)
STAMPING AREA (FH& 4k

Issued (&AT) Checked (8 Approved (FE&i\)

Qingwu Feng Simon Fu Saso.San
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REDPCREBEIROBRAT

DongGuan Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

CHANGE RESUME #FWil#

S | B NE T A T A [A)
00 HWURAT / 20211230
01 18 0 22 A UE I AR S 20220817
02 | fh i) B 5 2.0mm Lk HER 20220913
03 | S ik R R R B PER 20230601
SAFETY STANDARD % 4¥rifE

UL certificate E341422

UL k45

TUV certificate R50220099

TUV UE$5

CQC certificate CQC11002066606

CQC ik

COIL CHARACTERISTICS £/ &%

Coil resistance 90+£10% O

£ B HLH

Rated voltage 12vDC

i L s

Manx. allowable voltage 130% Hi Lk

oA i

Rated p

ower

e ThE

Operate voltage

W FL

Hold Vo
ESELEN!

o

ltage (See Notes 4)
k

Release voltage

3G

CONTA
Contact

o

CT RATINGS fil sl Hike
configuration

it pTE R

Contact

ik 1T 1 ¥

material

Initial contact resistance
AT Fs e ik P BEL

Rated switching voltage (Normally Open)

1.6W

=9.0vDC 237C
=10.8vDC 85T

48-60VDC 23T
54-66VDC 85T

=0.6VDC

1 Form A (SPST)

Ag Alloy

=100mQ at BVDC/1A

2TTVAC
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DongGuan Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

i EE CE RS

Rated switching voltage (Normally Close)
e U E O Al

Rated current (Normally Open)

B B CRIFARLAD

Rated current (Normally Close)

B R ORIl

Rated switching power (Normally Open)
B 1o CE IR

Rated switching power (Normally Close)
B oh® CEiFfhe)

Minimum applicable load (Normally Open)
B AR CR TRl

Minimum applicable load (Normally Close)
B R o O A i)

Operate time

W &5 B )

Release time

FERSCRT (5]

Mechanical endurance

HLER A i

Electrical endurance (Resistive Load)

B Fdr CBETE i ED

Contact Gap
F 53 1] Pt

INSULATION PERFORMANCE #i#kFEfR
Dielectric strength

AL 5 B

Impulse withstand voltage
ik §RL 31 HR
Insulation resistance

#agh b [H

50A

13850VA

5vDC 100mA

=20ms, excluding bounce time
=20ms, A~F il g A A
=10ms, excluding bounce time
<10ms. A5 il s B B0 A
100K cycles, 120 cycles/minute

43A 1s/9s ON/OFF 30K cycles

SR E A 1 F(12VI0.1 B> FEE 5 4~6 6V/095)/

9 £ OFF

50A 1s/9s ON/OFF 6K cycles

R FEIE 1 F(12VI0.1 # FEE 54~6 6VI095)/
20A-50A-20A 1s(0.15/0.7/0.15)/9s ON/OFF 30K
cycles

M IE g 1 B (12V/0.1 # 2 FEE 5.4~6.6V/095)/

9 ¥ OFF

20mm bl E

2800VAC 1minute, between open contacts

2800VAC 1 4r B CHirFHd ) )

4 500VAC 1minute, between coil to contacts
4,500VAC 1 4r8h (RIS Ak RTE D

10KV (1.2/50 u s), between coil to contacts

10KV (& 5 )

1000MQ) at 500VDC, between open contacts and coil
to contacts

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
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DongGuan Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

Insulation systems (UL)
Insulation type

Higg AR

ENVIRONMENT PERFORMANCE EEit:6E
Category of protection (IEC61810-1)
EHHER

Operating temperature

LA

Operating humidity

LAFiRRE

Storage temperature

fi i 365 FEE

Storage humidity

fifi LS

Vibration resistance

i $5Eh

Shock resistance

1000MCY € b7 fih o3 i) S 25 -5 i o 1 D
155°C(F)

Basic insulation

B A M

RT Il (Flux proof)
Bl i nliE AR
-40~857T

20~-85%RH

-40~-857T

20~-85%RH

(1) Capability to function during vibration

Mo opening or closing of any closed or opened
contact circuit respectively exceed 10ps when the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in  each of three mutually
perpendicular axes for 10 minutes respectively, while
it is in operate condition and in release condition.
fnimah e A

AR/ BRI E T, 4k H 88 AE = 1 S w2 A
10~55Hz 2 #i # 1.5mm R 2 5 1040 B, fid iR 20 1E

AT 106 L.

(2) Capability to function after vibration

No trouble on structure and characteristics after the
relay is subjected to vibration of 10~55Hz and 1.5mm
three mutually

dual amplitude in each of

perpendicular axes for 2 hours respectively.

fREhE A

4k BB 3% 7E =)~ fl (=) 5T 52 8 05 1.5mm B 5% 10~55Hz 1)
fREDF 2, P RS T R R

(1) Capability to function during shock

No opening or closing of any closed or opened
contact circuit respectively exceed 10ps when the

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
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DongGuan Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

Cold resistance
i i 35

Thermal resistance

fiif 7 iR

Humidity resistance
fif {5 FEE

Thermal shock resistance
i #4 A

relay is subjected to shock of 98.1m/s” for 11ms in

both directions of each of three mutually
perpendicular axes for 3 times respectively, while it is
in operate condition and in release condition.
fuiRznfERE S

EE/BERCIRE T, Sk R 7E =30 7 [ i 52 fn i AL
98 1m/s” K A I 111280 A9 pali 5308, Mk IR ENE

AT 1010 E: .

(2) Capability to function after shock

No trouble on structure and characteristics after the
relay is subjected to shock of 981m/s” for 6ms in bath
directions of each of three mutually perpendicular
axes for 3 times respectively.

i A GE
4k H B 7E = BN ) i S A0 98 1m/s? 1 1 T I ()6

R A3, SR RE AR D R R
Mo trouble on structure and characteristics after
placed at -40°C far 240 hours and 2 hours recovery
in standard atmospheric conditions.

-40°C i E 240 A IR FE AR HE O UFE AT R 2408
JE G FEL AR T R R O

Mo trouble on structure and charactenstics after
placed at 85°C for 240 hours and 2 hours recovery in
standard atmospheric conditions.

85 CH B 240 B HFPERRMER R E 2 i
J& Sk L AR H IS AR R R

Mo trouble on structure and characteristics after
placed at 40°C&95%RH for 240 hours and 2 hours
recovery in standard atmospheric conditions.

40°C 12 95% AR 41 i FE o 150 E 240 /5 B JF7E b UK
fFrb i 525 )5 G5 i SR R FIRR R D R -

No trouble on structure and characteristics after
endure 100 cycles of cyclic temperature and 2 hours
recovery in standard atmospheric conditions, which

the temperature cycle consists of -40°C for 0.5 hour
and 85°C for 0.5 hour.

A0 CHBSTrh F I E 05/ — N A 1, gk
10085, FEFRAERUFRAF 2/ JS 4k B 35 I
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DongGuan Churod Electronics Co., Ltd.
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Terminal robustness
51 i R

MARKING 7= fiFiH
Fosition of marking
R E

Cover color
Shrei e,

Marking type
Pl

Trade mark

[GE2S

MOUNTING INFORMANTION #Z#{5E
Solderability

AL

Resistance to saldering heat

i HE

Standard direction

e )

Terminals assignment and outline dimensions
51 H 35 B R A B R <)

Wave soldering Condition

B SRR AT

LR .

Mo trouble on structure and characteristics after
endure axial pushing/pulling force of 10N for 10
seconds.

Ak AR 5| AR S 10 AR R AL PR, EERT
10 ¥, BJIEHIYERE A .

Side of relay cover
gh el i

Black

At

Laser

#oe

4 Churod

260+5°C for 520.5 seconds

260+5°C for 10+1 seconds
350107 for 3.520.5 seconds
Relay PCB terminals downward
4Er1 2% PCB B 5] s o T
Refer to APPENDIX

B H U

Refer the following Curve
280°C+5°C for 10+ 1 seconds
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£ Churod Electronics
APl REBSTFRNDBRATS

DongGuan Churod Electronics Co., Ltd.

ENGINEERING NOTES /&8 % 1f
# Unless otherwise explicitly stated, the standard environment conditions for measurement or testing are
listed as followings:
# AR A, IR e R R B R AT T
(1) Ambient temperature is 23+5°C;
R 2345°C;
(2) Atmospheric pressure is 96+10% kPa;
HAE R 96+10% kPa;
(3) Relative humidity is 50%+25% RH.
AT EE Y 50%+25% RH.
(4} When the ambient temperature > 23°C, coll voltage requires reduction to 5.4 to <6.6V after
applying rate voltage for 100ms~200ms
YIELR R =23°C0f,  £R[E Rohn#AE B 100ms~200ms LU AR FF# 5.4~6.6V

Nomenclature
iy 45 H

CHEN -V -1 12 H1 A 2 F (50A)

LEEER

CHFM

28397,

V= BRI D
5 RATE

1= 1350
AFEEEDE

17 =1WDC

S.EETh
H1 = EEmEL[1 6W)
.M

A = IR (5PET)

1ESEE

2= AgsnO;

BRSNS

FoiEps =Class FILS5C )
SEEERN

{ 50 =BEETESS0A
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£, Ghurod Electronics
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DongGuan Churod Electronics Co., Ltd.

OUTLINE DIMENSION
SHE R

13

15

J l‘ 203 2:2_UH 20.3 ” 23

— 28 = a4
o 120
f I | Ly
L z —dli— 1
a €m0 03w & 4
138
276
) 01 "
Wiring diagram (Bottom View) Maounting dimensions (Bottom View)
A E OEdED ZEALRGHE O=tED

18 22

O O A E—
|

? 1 5 %

H——— | |
o v o Bt | i

1.3
J
|
|
|
|
|
L

_—

™2
(%]
L
.

Note: All unspecified tolerance (including outline dimension and PC board dimension) according to following

listing
& PARAME RS R RRE RSP A E B PC BURIER o &8 P ERAT.
FEEAME ST RIERS A% PC WAIERTAE
Qutline dimensions hadn't specified tolerance PC board dimensions hadn't specified tolerance
S R <F nE
Qutline dimensions Tolerance
=03 +0.1
=1 +025 +od
=5 +0.3
=5 +0.5
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Churod Electronics Co., Ltd.

RELAY SPECIFICATION
2Pk v A AR S

(File No_- 001000 / Version: 00 / Issued Date: Jun. 6th, 2023)
Product Description (/i) CHFN-V-112HA2F(31A)

Part Number (#§2)

Customer (&)

Customer Approval (% )it

STAMPING AREA (& 4b)

Issued (E4T) Checked (##) Approved (7&i\)

Helena.Gong Nathan.Chen
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& Ghurod Electronics
ReEmfREESTROBRAS

Churod Electronics Co., Ltd.

SAFETY STANDARD #4-¥xifE
UL certificate E341422
UL k1S
TUV certificate R50220099
TUV ik
CQC certificate CQC11002066606
CQC ik 1s

COIL CHARACTERISTICS #E4rit

Coil resistance 103x10% Q

B HLH

Rated voltage 12vDC

HAE HLUE

Max. allowable voltage 130% of rated coil voltage
A VFHE

Rated power 1.4W

WiE Th#

Operate voltage =9.0vDC

ety HL R

Release voltage =0.6VDC

FEHLLE

Hold Voltage(See Notes 4) =4 2VDC(@23°C) atd 17W
frErHLE =5 4VDC(@85C) atD 28W

NOTES #iE

WA L R =90 B M iEal, (FHR, WEHRENTF=9.0V, REFAERRE, #FHNF=54V

The operate voltage is less than 9.0V, which means that the product perfformance meets the requirements. When
using, the operate voltage should be greater than 9.0V, as the same, the hold voltage should be greater than 5.4V

CONTACT RATINGS il 3 Hkk

Contact configuration 1 Form A (SPST)

i KT S5

Contact matenal Ag Alloy

2

Initial contact resistance =100mQ at 6VDCHMA
FIhE FE i R BEL

Rated switching voltage (Normally Open) 2TTVAC

Wt E ORI

Rated switching voltage (Normally Close) -
Wk R O ARbAD

Rated current {(Mormally Open) 1A
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& Churod Electronics
AEmP BB FRNERAT

Churod Electronics Co., Ltd.

B IR GRS

Rated current (Normally Close) -

B HLIE ORI AT

Rated switching power (Normally Open) 8587VA
Wt ThEE CRITEED

Rated switching power {(Normally Close) -
Wk E CGEMAfheD

Minimum applicable load (Normally Open) SVDC 100mA
AR R ORI RhED

Minimum applicable load (Normally Close) -

ol AL A ORI b D

Operate time =20ms, excluding bounce time

Wi ) <20ms, A~ EEh ]

Release time =10ms, excluding bounce time

P ) <10ms. A~ b s EkEh )

Mechanical endurance 300K cycles, 180 cycles/minute

P 7 i

Electrical endurance (Resistive Load) 1A, 27TVAC, 30K cycles, 1s on/9s off

A FFar (PHE D SEEEGE A 1 (2401 B2 FEE10.8~13.2V/0.98) /
9% OFF, ( @851

Contact Gap 2.0mm bk

) B

INSULATION PERFORMANCE #a%k i iR
Dielectric strength 2800VAC 1minute, between open contacts
I FL SR 2800VAC 1 4r8F (TR 2T 0E]))
4 500VAC 1minute, between coil to contacts
4 500VAC 1 4r8b (5B Sk

Impulse withstand voltage 10KV (1.2/50 u s), between coil to contacts
fif 4§ PR 10KV CEGHE S
Insulation resistance 1000MC at 500VDC, between open contacts and coil
i 25 et i to contacts
1000MQ T i s () e 2 B 5 fid a1 )
Insulation systems (UL) 155°C(F)
Case admit temperature 130°C

ShE BRI

Insulation type Basic insulation
Lk e il BNl
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Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

ENVIRONMENT PERFORMANCE HHitkae
Category of protection (IEC61810-1)
FHEN
QOperating temperature
CF i R
QOperating humidity
C{Fi% e
Storage temperature
fi el i P&
Storage humidity
fi ol {58 &
Vibration resistance
Rz

Shock resistance

RT Il (Flux Tight)
By i 18 58 A
-40-85C

20~-85%RH
-40~-857T
20~85%RH

(1) Capability to function during vibration

No opening or closing of any closed or opened
contact circuit respectively exceed 10ps when the
relay is subjected to vibration of 10~55Hz and 1.5mm
dual amplitude in each of three mutually
perpendicular axes for 10 minutes respectively, while
it is in operate condition and in release condition.
fuiRahEfE

AR/ REBOCIR A B . 8k 88 7E = ) i A2 A AR
10~55Hz K 4% 05 1.5mm f 4 2h 3% 1050 B, fid £ 18 S 1E

AT 100F .

(2) Capability to function after vibration
No trouble on structure and characteristics after the
relay is subjected to vibration of 10~55Hz and 1.5mm
each of three

dual amplitude in mutually

perpendicular axes for 2 hours respectively.
RENE A6t )
B g8 E = >l (=) 8T 52 3R 0 1. 5mim A% &0 38 10~55Hz )

WRENF 2/, P EEERItERE L R W R A

(1) Capability to function during shock

No opening or closing of any closed or opened
contact circuit respectively exceed 10ps when the
relay is subjected to shock of 98.1m/s? for 11ms in
both directions of each of three mutually
perpendicular axes for 3 times respectively, while it is
in operate condition and in release condition.

fLREERES
AE/BERCIRES T Gk B8R 1E =075 O R0 i 52 i BE
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Churod Electronics Co., Ltd.

Report No.: CQEY-ESH-P25071524

Cold resistance
i e 35

Thermal resistance

i v iR

Humidity resistance
i i FEE

Thermal shock resistance
it 74 b oy

Terminal robustness
1t s o FEE

98.1m/s” {1 FHI I (] 11 BERL (9 b i 3430, At A iR BN A
AT 106 EL .

(2) Capability to function after shock

No trouble on structure and characteristics after the
relay is subjected to shock of 981 m/s* for 6ms in both
directions of each of three mutually perpendicular
axes for 3 imes respectively.

T A GRS

Sk VL8 FE = SN 7 0 i 52 i FE 98 1my/s” K% 11 ) I ()6
ERM T A, AMERERERE T R Rt

Mo trouble on structure and characteristics after

placed at -40°C for 240 hours and 2 hours recovery
in standard atmospheric conditions.

-40°C Hh i B 240 /B HAEARHE R SUSR AR b R 2/

Je Sk R 2 RIS R PR W .

No trouble on structure and characteristics after
placed at 85T for 240 hours and 2 hours recovery in
standard atmospheric conditions.

85°CH L E 240 A FFERRMEIRUE MR IR 2
Je 4k PR B R AR 1 G e -

Mo trouble on structure and characteristics after
placed at 40C&95%RH for 240 hours and 2 hours
recovery in standard atmospheric conditions.

40°C M 95% A 0HE FE b B 240 I 3R PE bR RS
e 57 280 S Ak R S RS R O e

No trouble on structure and characteristics after
endure 100 cycles of cyclic temperature and 2 hours
recovery in standard atmospheric conditions, which
the temperature cycle consists of -40°C for 0.5 hour
and 85°C for 0.5 hour.

40T HIBSC h # MBS/ — R, {55
1003, FEFRAERURAF T i 2/ 6 fa 4k e 35 R E
e R R .

Mo trouble on structure and characteristics after

endure axial pushing/pulling force of 10N for 10
seconds.

Ak 38 5 R R 10 AR IR A . 4R A7, RERT
10 8, FERAET 5.
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Churod Electronics Co., Lid.

Report No.: CQEY-ESH-P25071524

Terminal temperature rise
ETR T

Caoil temperature rise

4 L

MARKING 7= fh#5iH
Paosition of marking
iR E

Cover color

Sh e,

Marking type
trinER

Trade mark

(i o

Fe

65K({Under the condition of 85 1)
B5K (B5CHKAF I

65K ({Under the condition of 85 )
65K (BSCHAF T

Side of relay cover
gk e i

Black

E< il

Laser

o

£ Churod

;

M

FHAE

4 7 1

H

& Chured M E
CHPNA-1IZHAZFOTR) 1
c

e

MOUNTING INFORMANTION #3458
Solderability

AT pRE

Resistance to soldering heat

[pes il

Standard direction

e )

Terminals assignment and outline dimensions

S H 5 R AR SR R <

Weight
FEAEE

fufdl: 2319, 23 o 2023 45, 19 FRE 19 M

260+5°C for 520.5 seconds

260+5°C for 1041 seconds
350+10°C for 3.5+0.5 seconds
Relay PCB terminals downward
#er 8% PCB B 5l sl b
Refer to APPENDIX

V§ &5 5T

Approx. 239
#1231
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£ Churod Electronics
REMPC HREESFROHBIREAT

Churod Electronics Co., Ltd.

# Unless otherwise explicitly stated, the standard environment conditions for measurement or testing are
listed as followings:
# FEARRRA A A, AL e A B HE R T T T -
(1) Ambient temperature is 23+5°C,
HHRiE R 23457C;
(2) Atmospheric pressure is 96+10% kPa;
KA 96+10% kPa;
(3) Relative humidity is 50%+25% RH.
ARATIR B 2 50%+25% RH.
(4) When the ambient temperature > 23°C coll voltage requires reduction to 10.8 to <13.2V after
applying rate voltage for 100ms~200ms
MR 23 C/F, 2R RN BE 100ms~200ms LU HLUE TS F RS 10.8~13.2V

Nomenclature

fiir 223U

|I'\-I

1LEmERR
CHFM=PCE# T

2, ERRIT
WOET AP EESLRT 125)
SUER AR E R RT 1I2E)

3. BhrriA%h
1= —iE M~

4. BEFIEEM R
09 =9Dho 12 =12vhe
18 =18VDC 24 = 24VDC

5. HERETHFE
H= ZZEE 1400mW)
6. irIiae
A= EHFFNSPST)
T. @a#HE
2= AgSn0:z
8. IR e
F& (B =Class FI{155'C)
9.8,
(35A)=FIEHREsA (SLA)=FIrEHma 1A
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£ Churod Electronics
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Churod Electronics Co., Ltd.

OUTLINE DIMENSION

ShIE R
31 157
| a4
i _I |
. N5
F 13.8 o
8 o "
n w3
| 4NL_ oM 3
E ol Y . — L
I —yn— 2
[ TIT 7 W 1] [\ [ e =
any ']
"‘1__ v U }\ 12
213401 2408401 214401 0.3 L el ,
Wiring diagram (Bottom View) Mounting dimensions (Bottom View)
HEE (EIED FEALR A CEHLED
276 N
o 5 S "
1= - il
4 / 3 - O i i r'@
| B :
= ! |
1 2 - 1 |
I |
o—@——o T — N
720 .
. a4
22.0 \'?‘if’
MNote: All unspecified tolerance (including outline dimension and PC board dimension) according to following
listing
#iE: FERANE RSP R RS AEE PCRATER T A EE FERIT.
P A R AR RT3 PCHAERSA&ZE
Qutline dimensions hadn't specified tolerance PC board dimensions hadn't specified tolerance
S RSF NE
Outline dimensions Tolerance
=0.3 +0.1 101
=1 +0.2 o
=5 +0.3
=5 +0.5
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HF161F-40

MINIATURE HIGH POWER RELAY

c A us

File No.: E134517

L

File No.:R 50475730

File No.:COC20002246447

Features

® Applicable to variable freguency air conditioning

used for soft start

® 40A 277 VAC loading current capability

® Class F insulation system

RoHS compliant

CONTACT DATA CHARACTERISTICS
Contact arrangement 1A \ibration resistance 10Hz to 55Hz 1.5mm DA
Contact material AgSn0O: Ambient temperature A0°C to B5C
Contact rating Making 20A Loading 40A Breakind  Tarmination PCE
(Res. load) 20/, 2TTVAC - _
Unit weight Approx. 25g
Max. switching voltage 27IVAC Flux proofed
. Construction
Ma. switching current 404 Plastic sealed
Max. continuous current 40Aat85C  Notes: The data shown above are initial values.
Max. switching power 11080VA
Mechanical endurance 2x10fops  COIL
1%10° ops My Coil power Approoe. 900mwW
(85,15 on 9s off, Making 204
) Loading 40A Breaking 204,
Electrical endurance 277TVAC, Resistive lcad)  COIL DATA at23'C
1:10* OPS MIN MNominal Pick=up | Drop-out M Cail
(85°C,1s on 9s off, Voltage Vﬂgge Vﬂhage Voltage Resistance
30A24VDC, Resistive load) VDG | | mind) vDG2) Q
MNotes: 1) For plastic sealed type, the venting-hole shoukd be opened 5 375 0.5 6.0 27.8 x (1+£10%)
in alectrical endurance test.
12 9 1.2 14.4 160 x (1£10%)
CHARACTERISTICS 24 18 24 288 640 x (1£10%)
Insulation resistance 1000ML (at S00VDC) 48 26 48 578 2560 x (1410%)
" . X )
Dielectric. | Between cail & contacts 4500VAC 1min Motes: 1)The data shown above ane inilial values
strength | pepeen open contacts 1000VAC 1min 2) Maxirmum voltage refers o the maximum voltage which relay
Sunge voltage coll & contacts) 10KV (1.2 / 50ps) coil could endure in a short pedod of time.
Operate time (at nomi. volt) 20msmax. SAFETY APPROVAL RATINGS
Release fime (af nami. voit.) m_;gi“;; uLcuL Making 20A, Loading 40 A Breaking 20 A
TOV 277V a.c., Resistive 85'C
Temperature rise (at nomi. volt.) (Contact load current bt -
- - 40A, rated voltage cac 40 A, 277V a.c., Resistive 85°C
excitation, at 85°C) 30A, 24V d.c., Resistive 85°C
Shock resistance Functional 196m/s”  Notes: 1)All values unspecified ane al reom lemperature.
Destructive g80m/s? 2) Onlly typical loads are listed above. Other load specificatons
can be available upen request

HOMNGFA RELAY

dar:
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ORDERING INFORMATION

| HF161F40/ 12 | -H| S | T | F | pxx)
Type
Coil voltage 5,12, 24_48VDC
Contact arrangement H: 1 Form A
Construction'’ S: Plastic sealed Nil: Flux proofed
Contact matcrial T: AgSnQs
Insulation standard F: Class F
Special code XXX: Customer special requirement Nil: Standard

Motes: 1) Please avoid using the rday in an envirenmant cortaining onganic silicon atherwise the entry of organic silicon into the rday may acceleration
contact failure. f there are harmful substances and elements such as water vaporH:5,50:, NO: Cl Pdust etc ,as well as unknown hamful
substances and elements,in the use of envirenmental gases it may lead to increased contact resistance and poor contact during the use
of relays.In the above situations, please control the matedals that produce harmful substances and elements or use plastic sealed type,and
arrange relevant tests to confirm that it meet the requirements for actual use.

2)Water cleaning or surface process is nol suggested after the flux-proofed relays are assembled on PCB.
3) The customer special requirement express as spacial code after evaluating by Honglae g.(335) stands for product in accordance to
[EC 60335-1(GWT).

OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT Unit mm

Qutline Dimensions

o
30,4003 15003 n .8 0y

0

243 01

3.5005
0.6
23,303

PCB Layout Wiring Diagram
(Bottom view) (Bottom view)
e
e T = H

112501

33

2.1

Remark: 1) In case of no tolerance shown in ouline dimension: autline dimension =1mm, blerance should be 0 2mm: cutlling dimension =1mm
and =5mm, tolerance should be +0 3mm; outline dimansion = 5mm, tolerance should be 0 4mm.
2) The tolerance withoutindicating for PCB layout is always £0.1mm.

Disclaimer

The specification is for reference only. See to "Terminalogy and Guidelines® for more information. Specifications subject to change without notice.
We could not evaluate all the performance and all the parameters for every possible application. Thus the user should be in a rght position to
choose the suitable product for their own application. If there is any query, please contact Hongfa for the technical service. However, itis the user's
respons bility to dewrming which product should be used only.

© Xiamen Hongfa Bectroacoustic Co., Lid. All dights of Hongla are reserved.
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SOLAR RELAY

c A us

File No:E134517

File No.:40031410

File No..CQC10002050943

® 31A switching capacity

@ Applicable to inverter used for photovoltaic power
generation systems

® Ideal for UPS

® 1.5mm contact gap (compliant to European Photovoltaic

@ Low coil holding voltage corntributes to saving energy of
equipment.
@ UL insulation system: Class F

Features

@ The clearance distance between contact and cail is bigger

Standard VDEO126)
1.8mm contact gap (compliant to |IEC 62109-2-2011)

than 6.4mm, the creepage distance is bigger than 8mm.
(special code 477 :7.5mm)

CQC18002203499 RoHS compliant
CONTACT DATA
Contact gap 1.5mm 1.8mm 2.0mm | 2.3mm 2.3mm
Contact arrangement 1A
Contact resistance’! 100mE max.(1A BVDC)
Contact material AgSn0,
Contact rati Inductive:31A 250VAC Incucliver33a 250VAC Inductive:314 250VAC . p
" {cose=0.8) 0.15:108 (cose=0.8) 0.1s:10s (cosa=0.8) 5:1!:10, 28R Z50VAC 3BAZTTVAC
Max. swichingvoltage 2TTVAC A00VAC
Max. switching cument 1A 33A 31A 26A 35A
Maz. swilching power TT50VA B250VA TTS50VA T202VA 14000VA
Mechanical endurance 1x 10fcps 1x 10°cps 1 x 10%ps 1x10%ps 1x 10°rs
HT type: HT type: HT : HT : HT 4
. 3x 1h0Ps 3 1OPS ' o o
Electrical endurance ?fsamm Resetve 267 250VAC Reseive iz%ﬁi%ﬁc Resiste ?zéﬁ%x?nc Rsisve ?ﬁjrozp;nfac Resistve
5'C 1 Sson 185s08) 5C 15500 1.8 af) 5'C 1.5 on 1.5 off) Room =mp. 1.5s0n 1.5 of) BEC 13 on s of)
Motes: 1)The data shown above ame initial values.
CHARACTERISTICS COIL
Insulation resistance 1000MQ (at 500MDC)  Coil power Approx. 1.4W
i ic| Bef il & i 35% to 120%Un (at 23°C
Dielectric| Between coil & contacts 4500VAC 1min Holding voltage : o ’ M (a i ]
strength | Batween open contacts 2500VAC 1min 45% to B0%Un (at 85°C)
Notes: 1)The coil holding votage is the valtage of coil ater baing applied
Surge voltage (between coil & contacts 10KV (1.2/50ps) rated voltage for 100ms _ _
Operate time (at rated. valt.) 20ms max. 2)The relay col does not allow applied more than maximum of
holding voltage values for a long time (Eg: 120% Un at 23°C;
Release time (at rated. volt.) 10ms max. 80% Un at 85°C) , prevent overheating burned.
95K map. (Contact load curnant 314, .
Temperature rise rated voltage excitation, ateoey  GOIL DATA at23’c
(at rated. volt.) 70K max. (Cortactload current 314, Nominal | Pick-up | Drop-out | pgax. Coil
80% of rated wlage excitation, at85C)  Voltage | YOR2ge | Volage | wpitage | pogiciance
- - vDC VDC VDG *2)
Shack Funetional 196m/'s vDC max.1} | min.i} 4]
resistance i 2
Destructive 980m/s 9 63 0.9 10.8 58 x (1410%)
Vibration resistance 10Hz to 55Hz 1.5mm DA
40T to 85T 12 B4 12 14.4 103 x (1£10%)
Ambient temperature {Apply halding woltage to coil, which
is 45% to BO% that of rated voltage) 18 12.6 1.8 21.6 230 x (1£10%)
Humidity 5% ta B5% RH 24 16.8 24 288 410 x (1£10%)
Termination pcp MNotes: 1)The data shown above are initial values.
- - 27" Maximum voltage refers to the maximum voltage which relay
Unit weight Approx. 21g coil could endure in a short peried of time.
Construction Flux proofed

Notes: The data shown above are initial values.

HONGFA RELAY
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SAFETY APPROVAL RATINGS

26A 27TTVAC at 75°C
uL/cuL AgSn0z 22A 2Z7TTVAC at 85°C
35A 400VAC at 85 C(A2T)
26AZ2TTVAC at75°C
22AZTTVAC at B5'C

VDE AgSnO; A ZS0VAC CosSE=08 0.1s10s
33A 250VAC COS@=0.8 0.1s:10s (477)
TOV AgSn0: 35A 400VAC at 85 C(A2T)

MNotes: 1) All values unspecified are at room temperature.
2) Only typical loads ame listed above. Other load specifications can be available upon request

ORDERING INFORMATION
‘ HF161F-W /| 12 -H T (XXX)
Type
Coil voltage 9,12, 18, 24VDC
Contact arrangement H: 1 Form A
Contact matcrial T: AgSn0O,
Special code? XXX: Customer special requirement Nil: Standard

MNotes: 1) Water cleaning or surface process is not suggesied after the flux-proofed relays are assembiled on PCB.

2) Please avold using the ralay in an environment containing organic silicon otherwise the entry of organic silicon into the relay may acceleration
contact failure. If there are hamful substances and elements such aswater vaporH:S, S0 NO: Cl Petc.In the use of environmental gases it
may lead to increased contact resistance and poor contact during the use of relays.In the above situations please control the matendals or use
plastic sealed type and arange relevant tests to confirm.

3) The customer special requirement express as special code after evaluating by Hongfa. e.g. (414) stands for product with coil terminal of
1.4X04; eg. (477) stands for Contact gap: 1.8mm(456) stands for Contact gap: 2.0mm {704 )stands for Contact gap: 2. 3mm (A27) stands
for Contact gap: 2.3mm, Contact rating 354,

4) The product has two packaging options: suction tray packaging and tube packaging. Among them, the standard size of tube packaging is
582 mm. f you need specia customization, please contact us,

OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT —

Qutline Dimensions

Standard type (414) special code version
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Standard type

@250

5.7540.1

PCB Layout (Bottom view)

Wiring Diagram

Report No.: CQEY-ESH-P25071524

Unit: mm

(414) special code version
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Remark: 1) In case of no blemance shown in outline dmension: outline dimension = 1mm, tolerance should ba +0 2mm; outline dmension = 1mm
and =5mm, tolerance should be £0.3mm; outline dimension = 5mm, tolerance should be £04mm.
2} The tolerance without indcating for PCR layout is always =0 1mm.

CHARACTERISTIC CURVES

MAXIMUM SWITCHING POWER
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Contact Voltage (V)
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Oparations (X10000 OPS)

ENDURANCE CURVE
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Contact Current {A)

Test conditions:
at 75°C, 1.5s on 1.5s off.

The spedficaton is for reference only. See to "Terminology and Guidelines® for more information. Specifications subject to change without notice.

We could not evaluate all the performance and all the parameters for every possible application. Thus the user should be in a right position to
choosa the suitable product for their own application. If there is any query, please contact Hongfa for the technical service. Howaver, it is the user's
responsibility to determine which product should be used only.

@ Xiamen Hongfa Electroacoustic Co., Ltd. All rights of Hongfa ane reserved.
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Annex No. 4
Datasheet of the Batterie
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Page 267 of 280 Report No.: CQEY-ESH-P25071524

Product Mame : Lithium-ion battery pack

®
Model No : LFPWall-10K-v2
Rated Capacity : 204Ah
Nominal Voltage : 51.2V /l\ /&\
Nominal Energy: 10.44kWh -
Recommended Charge : 90A charge to 57.6V CC
Ingress Protection : IP65S
Operation Temperature : Charge 0-55C / Discharge -10-55TC
Storage Temperature : -20-35C

Battery Type : LiFePO4 (LFP) :g
Battery Designation : IFpP/51/161/119/[2P16S]E/-10+50/80 et

BEWARE OF FIRE HAZARD! DISPOSAL ACC.TO LOCAL REGULATIONS!
Hefei Hefu Intelligent Energy Co., Ltd

Tel: +860551-82666766 Email-hfiepower@hfiepower.com

Webowww. hfiepower.com SM -

Add:Room 601, Building G3, Phase |l, Hefel Software Park,

High-tech Zone, Hafei City Made in China
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Annex No. 5
Pictures of the unit
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Report No.: CQEY-ESH-P25071524

Enclosure front

»
'.ilicityfss %

Copyright © Bureau Veritas Consumer Products Services Germany GmbH

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

TEMP-0058-TG-EAW-ES-V01



Page 270 of 280 Report No.: CQEY-ESH-P25071524

Enclosure
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Enclosure left side

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



Page 272 of 280 Report No.: CQEY-ESH-P25071524

Enclosure back
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Enclosure open
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Enclosure front
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Enclosure

Enclosure top side
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Enclosure left side

Enclosure right side
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Enclosure open
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Annex No. 6
Test Equipment list
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Report No.: CQEY-ESH-P25071524

. Last

No. Equipment Internal No. Type Manufacturer Calibration Due Date
1 |Oscilloscope A4089036SH | DL850 YOKOGAWA 07/May/25 |06/May/26
2 |Voltage probe A4089059SH | DP6150A CYBERTEK 05/Jun/25 | 04/Jun/26
3 |Current probe A4089037SH | 960 30 YOKOGAWA 19/Aug/25 |18/Aug/26
4  |Current probe A4089038SH | 960 30 YOKOGAWA 19/Aug/25 |18/Aug/26
5  |Current probe A4089039SH  |960 30 YOKOGAWA 19/Aug/25 |18/Aug/26
6 AC power supply A7040071SH 61512 Chroma
7 |AC power supply A7040077SH | MX-30 AMETEK
g |Programmable DC | \76400585H | 62150H-1000S Chroma

source
g |Programmable DC | \7640050SH  |62150H-1000S Chroma

source

Programmable DC
10 | o9 A7040069SH  |62150H-1000S Chroma Monitored by Power

Analyzer

11 |Programmable DC | ,\70400745H  |62150H-1000S Chroma

source
12 |Programmable DC | \70400755H  |62150H-1000S Chroma

source
13 |Programmable DC | 70400765H | 62150H-1000S Chroma

source
14 |Programmable DC | r70400708H | 62150H-1000S Chroma

source
15 | Power Analyzer A1240096SH | WT3000 YOKOGAWA 19/Aug/24 | 18/Aug/26
16 | Power Analyzer A1240097SH | WT3000 YOKOGAWA 07/May/25 |06/May/26
17 | Temperature & B4200046SH | polyma W302M2A 16/Dec/24 | 15/Dec/25

humidity meter

Temperature &
18 | homidity moter B4200078SH  |314 center 03/Jun/24 | 09/Jun/26
19 | Power Analyzer A1240132SH | DEWE2-A4 DEWETRON 09/May/25 |08/May/26
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End of Test Report

Copyright © Bureau Veritas Consumer Products Services Germany GmbH
This report must not be reproduced in part or in full without the written approval of the issuing testing laboratory.
TEMP-0058-TG-EAW-ES-V01



		2025-11-11T11:08:36+0800
	Joell Qin


		2025-11-12T11:19:05+0800
	Robin Wu




