HRE A ET
EIBRE A

‘h %’}éﬁ Q%OW l§§tltﬁd under the responsibility of:
W» b TESTING _@C
s CNAS L6791 : Ln

Page 1 of 50

TEST REPORT
IEC 60255-27

Measuring relays and protection equipment —
Part 27: Product safety requirements

Report Number...........ccocvveeeennnn... :  BL-DG20A0099-B01

Date of lssue ............ : Jan. 13, 2021

Total number of pages.................... 50

Name of Testing Laboratory Shenzhen BALUN Technology Co., Ltd

preparing the Report ..................... :

Applicant’s name ..........coooeevvennn... :  Shenzhen SOFARSOLAR Co., Ltd.
Address........ccovemeeenrrnereereesessesenes : 401, Building 4, AnTongDa Industrial Park, District 68, XingDong

Communlty, XinAn Street, BaoAn District, Shenzhen, Chma

Test specification:

Standard .........occeevvevceneerreeeens :  |EC 60255-27:2013
Test procedure.........cocevvveeeeeveenenne : Commissioned test
Non-standard test method............. : NA
Test item description.........cccu.ce...... ¢ Solar Grid-tied Inverter
Trade Mark.........ccoceervrevecrenserecesenenns : S ‘."/ FAR
SOLAR
Manufacturer .......coeeveeveiseesseseesenns . Shenzhen SOFARSOLAR Co., Ltd.
Model/Type reference...........ouu...... : SOFAR 15KTLX-G3, SOFAR 17KTLX-G3, SOFAR 20KTLX-G3,
SOFAR 22KTLX-G3, SOFAR 24KTLX-G3
Ratings ..o : € copy of marking iabei and modei iist.
Testing Laboratory ..........cuu.u........ :  Shenzhen BALUN Technology Co., Ltd
Testing location/ address 1 ......... : Room 104, 204, 205, Building 1, No. 6, Industrial South Road,

Songshan Lake Dlstrlct Dongguan Guangdong, China
Block B, 1/F., Baisha SC|e se-8-Feeh ology Park, Shahe West

Testing location/ address 2 ........... .

Tested by (name, function,
SIgNAtUre).....ccveevveeeectreceese e :

Approved by (name, function,
SIgNAtUre).......ocveeeevceceeeessececee e :

General disclaimer:

the Issuing Testing
contacting the Testing

This report shall not be reproduced, except in full, witho e W
Laboratory. The authenticity of this Test Report and its conten _
Laboratory, responsible for this Test Report.

For the report with CNAS mark, the items marked with "y%" are not within the accredited scope.
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List of Attachments (including a total number of pages in each attachment):
Tests against:
Total test reports contain 1 part and 1 attachments listed in below table:

Item Description pages
Part 1 Test report of IEC 60255-27:2013 51
ATTACHMENT 1 Photo documentation 7

Summary of testing:

Tests performed (name of test and test clause): Testing location:

10.6.1.1 Dry-heat test — operational.

10.6.1.2 Cold test — operational. All tests except Ingress protection are
10.6.1.3 Dry heat test at maximum storage temperature. performed at address 1 listed on page

1.

Ingress protection test is performed at
address 2 listed on page 1

10.6.1.4 Cold test at minimum storage temperature.
10.6.1.5 Damp-heat test.

10.6.1.6 Cyclic temperature with humidity test.
10.6.2.1 Vibration

10.6.2.2 Shock

10.6.2.3 Bump

10.6.2.4 Seismic <

10.6.2.5 Accessible parts test

10.6.2.6 IP rating

10.6.3 Clearances and creepage distances
10.6.4.2 Impulse voltage

10.6.4.3 AC or d.c. dielectric voltage

10.6.4.4 Insulation resistance

10.6.4.5 Protective bonding resistance

10.6.4.5.2 Protective bonding continuity

10.6.5.1 Maximum temperature of parts and materials vx
10.6.5.3 Thermal short time

10.6.5.4 Output relay, make and carry

10.6.5.5 Single-fault condition

10.6.6 Reverse polarity and slow ramp

Remark:

- The max.operating temperature is 60°C specified by
manufacturer, the temperature rise tests were conducted at
the max.rated ambient temperature of 45°C or 60°C (derating)
in the chamber.

- Other testing conditions considered in this test report, see
General Product Information on the following pages.

Summary of compliance with National Differences (List of countries addressed): None.

X] The product fulfils the requirements of IEC 60255-27:2013.

TRP-DG - I[EC 60255-27(2020-05-01)
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Copy of marking plate:

The artwork below may be only a draft.

5 ‘ff FAR Solar Grid-tied Inverter

SOoOLAarm

5 Gf; FAR Solar Grid-tied Inverter

SoL_am

Model No: SOFAR 15KTLX-G3 Model No: SOFAR 17KTLX-G3
Max.DClnputVoltage 1100V Max.DClnputVoltage = _ 1100V
Operating MPPT Voltage Range _ _ _ 140~1000V Operating MPPT Voltage Range ___ 140~1000V
Max. InputCurrent ___ 26A/26A Max. InputCurrent 26A/26A
Max.PVlse ____________ _ _36A/36A Max.PVise ______________ 36A/36A
Nominal Grid Voltage _ _ _ _ _ 3/N/PE,380/400V Nominal Grid Voltage 3/N/PE,380/400V
Max OutputCurrent __ ___ ____ 3x23.9A Max.Oulput Current ____ _____3x27.1A
Nominal Grid Frequency ___ ____ 50/60Hz Nominal Grid Frequency _ 50/60Hz
Nominal OutputPower __ ___ ____ 15000W Nominal OutputPower  17000W
Max.OutputPower ~__________16500VA Max Output Power 18700VA
PowerFactor | __ ____ _1(adjustable PowerFactor _1(adjustable+/-0.8)
Ingress Protection ~ IP65 Ingress Protection ~ IP65
Operating Temperature Range_ _ -30°C~+60°C Operatling Temperature Range _ -30°C~+60°C
Protective Class Protective Class Class |

Made in China

Manufacturer : Shenzhen SOFARSOLAR Co.,Ltd.
Address : 401, Building 4, AnTongDa Industrial Park,
District 88, XingDong Gommunity, XinAn Street,
BaoAn District, Shenzhen, China
VDEO126-1-1,VDE-AR-N4105,G99,IEC61727
IEC62116,UTE C15-712-1,AS4777

MACEAN A E

SOFAR 15KTLX-G3

Made in China

Manufacturer : Shenzhen SOFARSOLAR Co.,Ltd.
Address : 401, Building 4, AnTongDa Industrial Park,
@ District 68, XingDong Community, XinAn Street,

BaoAn District, Shenzhen, China &
VDED128-1-1,VDE-AR-N4105,G99,IEC61727

IEC62116,UTE C15-T12-1, AS4777

(HACEAL. A E

SOFAR 17KTLX-G3

S @ FAR SolarCridtiedinverter o o = AR  Solar Grid-tied Inverter

=l SOoL._Aa =
podelhics SOFAR 20KTLX-G3  Model No: SOFAR 22KTLX-G3
Max.DC Input Voltage 1100V Max.DC Input Voltage
Operating MPPT Voltage Range __ _ 140~1000V Operating MPPT Voltage Range
Max.InputCurrent 26A/26A Max. Input Current
Max PVisc 36A/36A  Max.PVisc  36A/36A
Nominal Grid Voltage 3/N/PE,380/400V  Nominal Grid Voltage  3/N/PE,380/400V
Max OutputCurrent _ 3x31.9A  MaxOutputCurrent  3x35.1A
Nominal Grid Frequency 50/60Hz  Nominal Grid Frequency  50/60Hz
Nominal OutputPower _________ 20000W  Nominal OutputPower ________ 22000W
Max.Output Power 22000VA Max.Output Power
PowerFactor 1(adjustable+/-0.8)  PowerFactor ~ 1(adjustable+/-0.8)
Ingress Protecton ~~ IP65 Iing;rie;sipiroitt;c;i;n 77777777777777777
Operating Temperature Range _ -30°C~+60°C  Operating Temperature Range___-30°C~+60°C
Protective Class Class | E’r_ot_ez_:ti_v_e (_.':Ea;s __________________

Made in China

Manufacturer : Shenzhen SOFARSOLAR Co.,Ltd.
Address : 401, Building 4, AnTongDa Industrial Park,
District 88, XingDong Community, XinAn Street,

BaoAn District, Shenzhen, China &
VDE0126-1-1,VDE-AR-N4105,G99,IEC61727
IEC62116,UTE C15-712-1,AS4777

(A CEA. A E

SOFAR 20KTLX-G3

Made in China

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

BaoAn District, Shenzhen, China &
VDEO126-1-1,VDE-AR-N4105,G99,IEC61727

IEC62116,UTE C15-712-1,AS4777

HACEA &AM E

SOFAR 22KTLX-G3

TRP-DG - I[EC 60255-27(2020-05-01)
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Note:

added.

5 W,’I FAR Solar Grid-tied Inverter

SO A

Model No: SOFAR 24KTLX-G3
Max.DCInputVoltage _______ __ “ 1100V
Operating MPPT Voltage Range ___ 140~1000V
Max.InputCurrent ___________ _ 2BA/26A
Max.PVise _ _____________ 3BA/36A
Nominal Grid Voltage 3/N/PE,380/400V
Max.OutputCurrent __ 3x38.3A
Nominal Grid Frequency _____ 50/60Hz
Nominal OutputPower _ ___ __ __ _ 24000W
Max.OutputPower 26400VA
PowerFactor __1(adjustable+/-0.8)
Ingress Protection _______IP65
Operating Temperature Range __ -30°C~+60°C
Protective Class Class |

Made in China

Manufacturer : Shenzhen SOFARSOLAR Co.,Ltd.
Address : 401, Building 4, AnTongDa Induslrial Park,
District 68, XingDong Community,XinAn Street,
VDEQ126-1-1,VDE-AR-N4105,G98,IEC61727 A
IEC62116,UTE C15-712-1,AS4777

(A CEAD.AAE

BaoAn District, Shenzhen, China
SOFAR 24KTLX-G3

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

2. Label is attached on the side surface of enclosure and visible after installation

TRP-DG - I[EC 60255-27(2020-05-01)
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Test item particulars ......ccccocovevie v
Equipment mobility .........cccccceeeeveieveevsicicieeeveeeeee. ] movable  [] hand-held [ ] stationary

X fixed [] transportable  [] for building-in
Connection to the Mains .......cccoovvveeiennccees [] pluggable equipment [] direct plug-in

X permanent connection (] for building-in
Environmental category ..........c.ccceveeeevvvseveveveeneeeees. X oOUtdoOr [] indoor [] indoor

unconditional conditional

Over voltage category Mains............cccecevevvcseeeeeeees. . LJOVC 1 [JOVCII Xovcil [JovclIv
Over voltage category PV........cccccocecevevvcvevscsveees. . L] OVC 1 X OVC I [Jovcil [JovclIv
Mains supply tolerance (%).........ccc.ccuevevrceninneeees. - According to the specified supply range.
Tested for power SYStemS.......cocccvevvcieeevviiee e TN
IT testing, phase-phase voltage (V) ......cccoevinnnnnit N/A
Class of equipment ......cccccoceceeeeeeveeeceeeeseeieveeeeees. . XJ Class | []Class I ] Class llI

] Not classified
Mass of equipment (Kg) ...ccoovveerieeneeiee e See model list.
POllUtION dEQIee......ccciiieiiieeereeec e PD3(Inside PD2)
IP protection Class.......cccoeeiiieniiiiie e IP65
Possible test case verdicts:
- test case does not apply to the test object........... : N/A
- test object does meet the requirement ................. : P (Pass)
- test object was not evaluated for the requirement:  N/E
- test object does not meet the requirement........... : F(Falil)
TESTING coeeeiieee e :
Date of receipt of test item ........ccocceveeviiiiieinies : Oct. 14, 2020
Date (s) of performance of testS........cccccevvcieveiinnenn, . Oct. 14, 2020 to Nov. 27, 2020

TRP-DG - I[EC 60255-27(2020-05-01)
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General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.
The tests results presented in this report relate only to the object tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.

Additional test data and/or information provided in the attachments to this report.

Throughout this report a [ ] comma/ [X] point is used as the decimal separator.

Determination of the test results includes consideration of measurement uncertainty from the test equipment and
methods.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate includes more than |[] Yes

one factory location and a declaration from the Manufacturer stating X Not applicable
that the sample(s) submitted for evaluation is (are) representatlve of the
products from each factory has been provided .............

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies) ......ccocevveereerenns : Dongguan SOFAR SOLAR Co., Ltd.

1F - 6F, Building E, No. 1 JinQi Road, Bihu Industrial
Park, Wulian Village, Fenggang Town, Dongguan City.

TRP-DG - I[EC 60255-27(2020-05-01)
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: Ty

General product information:

Brief description:

The PCE under test (EUT) is Solar Gird-tied Inverter. During inverter, which convert the variable DC power
generated from the photovoltaic (PV) arrays to the stable utility AC power which can be fed into the commercial
electrical grid.

Model Number SOFAR SOFAR SOFAR SOFAR SOFAR
15KTLX-G3 | 17KTLX-G3 | 20KTLX-G3 | 22KTLX-G3 | 24KTLX-G3

Input (DC)

Max. input voltage 1100Vvdc

Rated input voltage 600Vvdc

MPPT operating voltage range 140V~1000V

Full load MPPT Voltage Range 420V~850V | 450vV~850V | 480V~850V | 510V~850V | 540V~850V

Number of MPP trackers 2/2

Number for DC inputs 2 for each MPPT

Max. input current per MPPT 26A/26A 26A/26A 26A/26A 26A/26A 26A/26A

g";xM'SFF’,‘f short circuit current 36A/26A | 36A/36A | 36A/36A | 36A/36A | 36A/36A

Output(AC)

Rated power 15kwW 17kW 20kW 22kW 24kW

Max. AC power 16.5kVA 18.7kVA 22kVA 24.2kVA 26.4kVA

Max. output current 23.9A 27.1A 31.9A 35.1A 38.3A

Nominal grid voltage 3/N/PE, 230V/400Vac, 220V/380Vac

Grid voltage range 310Vac-480Vac

Nominal frequency 50/ 60Hz

General Data

Ambient temperature range -30C~+60C

Degree of protection IP65

Weight 20kg | 22kg | 22kg | 23kg | 23kg

Dimension 513*425*189mm

The model SOFAR 15KTLX-G3, SOFAR 17KTLX-G3, SOFAR 20KTLX-G3, SOFAR 22KTLX-G3 and SOFAR
24KTLX-G3 are almost identical in hardware, except the Communication control (CSB or COM), DC input
channel and Fuse board for PV input. The difference as below.

SOFAR 15KTLX-G3

SOFAR 17KTLX-G3

SOFAR 20KTLX-G3
SOFAR 22KTLX-G3
SOFAR 24KTLX-G3

BUS film capacitor

4 pcs 110uF/550V

6 pcs 110uF/550V

Inverter IGBT

6 pcs 40A/1200V

6 pcs 75A/1200V

fan

1 pcs

2pcs

Unless otherwise specified, all the tests were conducted on the basic model of SOFAR 24KTLX-G3

TRP-DG - I[EC 60255-27(2020-05-01)
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The input and output are protected by varistors to Earth. The unit is providing EMC filtering at the output toward

mains. The unit does not provide galvanic separation from input to output (transformerless). The output is

switched off redundant by the high-power switching bridge and two relays. This assures that the opening of the

output circuit can operate in case of single fault.

Block Diagram:

Stngitpp+ 6 pvi.

Sting3tobh+ V2.

-
-3

Istrl Tolstrb

SofarSolar 20.33KTL.G2 Sysscrm Diagram

o Nstrl ToVstrh

Controller
DNTMS320F28
034PNT)

RS435& Ethemet or

SPD Detection —

Throughout the test report following abbreviations may be used:

- input

- output

- short-circuited
- overloaded

- open-circuited

- normal conditions

- single fault conditions
- between parts of opposite polarity
- internal protection operated

- Component damage (list damaged

component)

DC BUS S,
o
Filter
| i) i l‘; i
l +
-
- M — 5 ~—d
| i = B
L2 Eﬁ & ¢ K BT % &i\é}
Ty 2 % Jl 2 22 g3 |3 ¥ 73§33
z % ¥ ¥ ji' F 2 < g aﬂ%:f R2E =
55 & ¢ 98 &2 ¢ HE87 538 EERNE
(TMS320F28335PGFA) " 8
. (TMS320F28034PNT)
A
A
> KEY
*;1
Coni
AD 1 Multi_Function
N Relays
)
Fan
ilp - Test repeated, similar result(3 times) TRSR
o/p - No indication of dielectric breakdown NB
S-C - Cheesecloth remained intact NC
o-l - Tissue paper remained intact NT
0-C - No hazards NH
N.C. - The PCE can recover to operate RO
automaticly after removing the abnormal
condition
SFC - functional insulation FI
BOP - basic insulation BI
IPO - supplementary insulation Sl
CD - double insulation DI

TRP-DG - IEC 60255-27(2020-05-01)
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- No component damaged NCD - reinforced insulation RI

- Power Conversion Equipment Indicate ~ PCE - Equipment Under Test EUT
used abbreviations (if any)

TRP-DG - I[EC 60255-27(2020-05-01)
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IEC 60255-27
Clause Requirement — Test Result — Remark Verdict
4 General safety requirements -
4.1 General P
4.2 Earthing requirements P
5 Protection against electric shock -
5.1 General -
511 Introductory remark .........cccoocvveeeiiiiiee e : P
51.2 Protection from contact with hazardous live parts P
5.1.21 General P
5.1.2.2 Insulation P
5.1.2.3 Equipment case and barriers IP65 enclosure and no -
opening in the case.
Hazardous live parts.........ccccoeceeiiieeeiineee e . | Hazardous live parts were P
separated from the accessible
part.
Top surfaces of barriers accessible in normal use. : | No opening of EUT and the P
cover only can be removed
with tool by trained personnel.
Protection in service access areas..........c..ccoveenns : P
- with rigid test finger and a force of 10 N .............. : N/A
- with jointed test finger .........ccccceviii : N/A
5.1.2.4 Hazardous live terminations using stranded wire P
5.1.3 Discharge of capacitors -
Compliance checked by calculation ....................... : P
Measured voltage (V); time-constant (S) ................ P
Residual charge (UC) ...cccovviiieiiiiieeie e P
5.1.4 Protective impedance No protective impedance -
used.
Requirements of 5.1.5.3.2 in normal and to level of N/A
5.2.4.1.2 in single fault condition
The protective impedance consists of one or more N/A
of the following:
- appropriate high-integrity single component N/A
- combination of components....................... : N/A
- combination of basic insulation and a N/A
current- or voltage-limiting device .............. :
Voltage test for double/reinforced insulation ..........: N/A

TRP-DG - I[EC 60255-27(2020-05-01)
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IEC 60255-27
Clause Requirement — Test Result — Remark Verdict
Components and associated basic insulation N/A
checked after a single-fault condition assessment
or test according t0 10.6.5.5. .....cccoovviiiiiniiieed
Clearance, creepage distance between N/A
terminations of the impedance meet requirements
of double or reinforced insulation of Annex C of
this standard and 6.7 of IEC 61010-1:2010 ........... :
5.1.5 Accessible parts -
5.15.1 General All accessible metal parts were P
earthed and separated from
live parts by basic insulation.
All external accessible circuit
were separated from live parts
by reinforce insulation.
5.1.5.2 Determination of accessible parts -
5.1.5.2.1 |General
Normal operational use, with or without the aid of a |See 5.1.5.2.2t0 5.1.5.2.4 or
too Iwhich will increase the accessibility................. . | test by inspection
5.1.5.2.2 |General examination No opening of EUT and the -
cover only can be removed
with tool by trained personnel.
Test with jointed test finger.........coccevvieeeiinnd N/A
Test with rigid test finger (force of 10 N) ................. N/A
5.1.5.2.3 | Openings above parts, enclosed by the case, No opening of EUT and the -
which are hazardous live cover only can be removed
with tool by trained personnel.
Test with test pin (100mm, @4mm) ...........cccccveeeee. : N/A
5.1.5.2.4 | Openings for pre-set controls No opening of EUT and the -
cover only can be removed
with tool by trained personnel.
Test with test pin (100mm, @3mm) .........cccceeenee : N/A
51525 ELV rated or live parts accessible when cover -
removed
Removing the cover without tools ...........ccccceeeennes : | No opening of EUT and the N/A
cover only can be removed
with tool by trained personnel.
SSYMDBOI 14 Lo : N/A
= SYMDBOI 12 oo : N/A
5.1.5.2.6 |Wiring terminals -
IP1X according to 5.1 of IEC 60529 ............cceeeene :
= SYMDBOI 12 oo :
5.1.1.3 Permissible limits for accessible parts -

TRP-DG - I[EC 60255-27(2020-05-01)
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IEC 60255-27

Clause

Requirement — Test

Result — Remark

Verdict

51531

(=T 1] = | T :

Values of 5.1.5.3.2 in normal operational condition
and nor those of 5.2.4.1.2 in single-fault condition.

5.15.3.2

Values under normal conditions

a) Voltage limits less than 33 Vr.m.s.or 70 V d.c. :

for wet locations voltage limits less than
25V rm.s. or 37.5V d.C. .ooooveviiiie e :

Communication port was
accessible conductive part that
voltage less than 25 V r.m.s. or
37.5Vvd.c.

Voltages are not hazardous live the levels of:

Communication port.

b) Current less than 0,5 mA r.m.s. for sinusoidal, 0,7
mA peak non-sinusoidal or mixed frequencies or 2
mA d.c. when measured with measuring circuit A.1
or A.2 if less than 100 Hz

N/A

for WET LOCATIONS measuring circuit A.4 used

N/A

70 mA r.m.s. when measured with circuit A.3 for
higher frequencies

N/A

c) Levels of capacitive charge or energy less:

N/A

1) 45 uC for voltages up to 15 kV peak or d.c. or
line A of Figure 3 of IEC 61010-1:2010

N/A

2) 350 mJ stored energy for voltages above
15 kV peak or d.c.

N/A

5.1.6

Bonding to the protective conductor

5.16.1

Insulation between live parts and accessible
conductive parts

Accessible conductive parts ........ccccoveee e :

Unearthed accessible conductive parts:

- separated from by double insulation or

reinforced insulation, or...............cooovveeenee. :

- Equipment of class | protection................. :

5.16.2

Protective bonding

Accessible conductive parts bonded, or

- EVL circuit protected in case of direct

contact Of 5.1.5....uiveeeeiieeeeeee e :

T |T|T| O

- magnetic cores are used...........ccccceeeeennns :

- parts of small dimensions separated from
hazardous live parts by at least basic

INSUIALION .. :

5.1.6.3

Bonding of parts connected to the protective
(o70] 110 [F o1 (o ] SRR :

TRP-DG - I[EC 60255-27(2020-05-01)
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IEC 60255-27

Clause Requirement — Test Result — Remark Verdict
5.1.6.4 Protection against COrroSion ...........ccccovvveeeeiiineeenns : P
5.1.6.5 Interruption of protective bonding..........c.cccoocveeene : | No such protective bonding. N/A
5.1.7 Protective conductor connection .............cccevcvveeenne : P
- means of connection............ccccceevieeeennnn : P
- suitable for use........cccoociiiiii : P
- not be used as a part of the mechanical P
assSembBIy ... :
5.1.8 High leakage current .........ccocoeeeiiiieiiiieec e : N/A
5.1.9 Solid insulation -
5.19.1 GeNETAl.....eiiiiiiiiii :
5.1.9.2 ReqUIrEMENtS .....coveiiiiiiiii e :
5.1.10 Clearances and creepage distances -
5.1.10.1 GeNETAl.....eiiiiiiiiii : P
5.1.10.2 ClearanCes .........coovuieiiiiiiiee e : P
5.1.10.2.1 [ GeNETAl.....uiiiiiiiiiiiiiiee et : P
5.1.10.2.2 |Clearances for primary CirCUitS .......cccccccoevevvveernnenn. . | (see appended table 10.6.3) P
5.1.10.2.3 |Clearances for non-primary Circuits.............cccc....... . | (see appended table 10.6.3) P
5.1.10.2.4 |Creepage diStanCes..........cccceeerriiiirieeereeeeeiieeeen . | (see appended table 10.6.3) P
5.1.11 Functional earthing ............ccccuvvvvvvvvveieinieinininininn, : P
Requirements: P
- Connection to protective conductor P
terminal permitted ...........ccccoiiiiiiiie :
- separated by a functional insulation.......... :
- separated from parts at hazardous voltage
DY e :
1) double insulation or reinforced insulation : P
or
2) a protectively earthed screen or another P
protectively earthed conductive part,
separated from parts at hazardous voltages
by at least basic insulation:
5.2 Single-fault conditions -
5.2.1 Testing in single-fault condition (see appended table 5.2)
not risk of electric shock or fire after a single- fault
LSt e :
5.2.2 Application of single-fault condition
5221 GeNETAl.....eiiiiiiiiii e :

TRP-DG - I[EC 60255-27(2020-05-01)
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IEC 60255-27
Clause Requirement — Test Result — Remark Verdict
5.22.2 Protective impedance ...........cccccevvieeenniieee i, : N/A
5.2.2.3 TranSfOrMEers ........covviiiiiiie e : P
5224 OULPULS ...t : P
5225 Insulation between circuits and parts ................... : P
5.2.2.6 Primary circuits and hazardous voltage non- P
PrMArY CirCUILS ....ccouviiieiiiie e :
5.2.2.7 OVEr0AdS ....eevieeeiiiiieeeeee e : P
5.2.2.8 Intermittently rated reSistors ..........coccevvvveeerineenn, | No such resistors used. N/A
5.2.2.9 DC INPULS ..ottt : P
523 Duration of tE€SIS .....eevviieiiiiiiiiir e : P
5.24 Compliance -
5241 Compliance with requirements for electric shock -
protection
5.24.11 GENEIAl ...t :
5.2.4.1.2 |Values in single-fault condition (see appended table 5.2)
a) Voltage limits less than 55 V r.m.s. or 140 Vd.c.
- For temporary voltages, limits less than 55 P
Vr.m.s.and 78 V peak or 140 V d.c.
- for wet locations voltage limits less than Communication port was P
33V rm.s. or 70d.C. ...oovvvvvvvninininininininininnns . | accessible conductive part that
voltage less than 33 Vr.m.s. or
70V d.c.
b) Current less than 3,5 mA r.m.s. for sinusoidal, 5 N/A
mA peak non-sinusoidal or mixed frequencies or 15
mA d.c. when measured with measuring circuit A.1
or A.2 if less than 100 Hz
or
500mA r.m.s (Figure with RB = 75 Q Relates to
possible burns in the frequency range 30 kHz to
500 kHz)
- for wet locations measuring circuit A.4 used N/A
(with RS =375 Q (instead of 1 500 Q) ....... :
- Current less than 3,5 mA r.m.s. for N/A
sinusoidal, 5 mA peak non-sinusoidal or
mixed frequencies or 15 mA d.c .............. :
c) capacitance level is that defined in Figure 3. N/A
curve Bin IEC 61010-1:2010 ......ccccvvvveeeerinnrnnnnn, :
5.24.2 Compliance with requirements for temperature P
PrOLECHION ...ceiiiiiiii et :
5243 Compliance with requirements for protection P
against the spread of fire.........cccceevviieiiiien :
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5.24.4 Compliance with requirements for hazardous gases P
and chemicalS........ccooooiiiieiiiii e :
5.2.45 Compliance with requirements for mechanical P
protection
6 Mechanical aspects -
6.1 Protection against mechanical hazards -
6.1.1 Stability .. : P
6.1.2 MOVING PANS ....ccceviiiieeee e ee st e e e s e e e e e e : P
6.1.3 Edges and COINErs ........cccuvvvevvimiuvnieininienninininnnnnnnnn : P
6.2 Mechanical requirements P
Mechanical tests requirements of 10.6.2.1 to P
L10.6.2.4. oo :
Higher severity IeVels .........cccocvvvveieieieieiiiiinininininnn, : N/A
6.3 Mechanical security of terminations (see Annex E) P
7 Flammability and resistance to fire -
7.1 General P
reducing the risk of fire by one of the following -
means:
- Eliminating or reducing the sources of P
ignition within the equipment..................... :
- Reducing the amount of combustible (or P
flammable) materials within the equipment
- Containment of a fire within the equipment P
7.2 Rationale
Risk of fire in normal and single fault condition........ :
In order for a risk of fire within the equipment to
exist, all three of the following basic elements shall
exist:
- The equipment circuits shall have sufficient P
power or energy to be an ignition source.. :
- There shall be oxygen present (air is about P
21 % OXYQGEN) ooiiiiiiieiiiiee e :
- There shall be combustible materials P
present to support the combustion process
Conformity is checked by minimum one or a P
combination of the following (see Figure 1):
- Equipment temperature limits of 7.3.1 ...... : P
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- Single Fault test of 7.11 and 10.6.5.5....... :
- Minimization of fire risk and reducing
sources of ignition of 7.4 and 7.4.2........... :
- Containment of a fire within equipment of P
700 e :
7.3 General hazards from overheating and fire -
7.3.1 Equipment temperature limits: P
- Innormal conditions.............ccceverinieeninen, . | (See appended table 7.3) P
- In single-fault condition (limits of clause (See appended table 5.2) P
TLL) oo :
Symbol 13 of Table 10.........cccooeiiiiiiii e, :
Symbol 14 of Table 10.........ccccoe i, :
7.3.2 Hazardous gases and chemicals No gases and chemicals used. -
Manufacturer's documentation .............ccccceevevveeens : N/A
7.4 Minimization of fire risk -
7.4.1 General:
Critical components of primary circuits and circuits
exceeding ELV voltage limits.
Compliance with ANnex D ..., :
7.4.2 Eliminating or reducing the sources of ignition P
within the equipment
a) Either 1) or 2)
1) Limited-energy circuit as specified in 7.12....... :
2) Insulation between parts at different potentials,
compliance with clause 7.11 .........ccccceeiviieeenne :
b) circuits designed to produce heat in compliance N/A
With ClauSe 5.2.....ueiiiiiiiiiii e :
Circuits not classified as limited-energy circuits. p
Method i) or ii) below shall be used.
i) Testing in the single-fault conditions in P
compliance with clause 5.2 ..........cccccoeevii, :
i) Verifying as in 7.11 that if a fire occurs it will be P
contained within the equipment...........cccoocviieeeenn. :
7.5 Cabling and fusing
Manufacturer's recommendations:
- Connection cables: minimum cross- sectlon
and voltage rating ........cccccooeviiiiieeneennnnns :
- Protection deviCes ........ccccccoviiiiiiieiiaannnnnns : P
7.6 Flammability of materials and components -
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7.6.1 (CT=T o =T - 1 : P
Conformity is checked by inspection...................... : P
Tests in compliance with IEC 60695-11-10............ : P
7.6.2 Materials for components and other parts inside f|re P
ENCIOSUIES ...evviiiiie et :
7.6.3 Materials for fire enclosures ..........cccoccvvveeeieennnnns :
7.6.4 Materials for components and other parts outside
fire @NCIOSUIeS .....coovviiiiiiie e :
7.7 Fire ignition SOUICES .........uvvvevviviminieininieininrninrnnnnnnns : P
7.8 Conditions for a fire enclosure Metal enclosure used. -
7.8.1 GENEIAL .. ..t : P
7.8.2 Parts requiring a fire enclosure ...........cccccvvvvvvnnnnnns : P
7.8.3 Parts not requiring a fire enclosure ...........cccccvvvvnns : P
7.9 Requirements for primary circuits and circuits P
exceeding ELV liMitS ......ccccoovviiiiiiiii e, :
7.10 Fire enclosures and flame barriers -
Enclosure meets following requirements: No opening in the metal P
enclosure.
Bottom: P
- NOOPENINGS, OF ceoeveveveieieieeeeeeeeeeeeeeeeee e : P
- tothe extent in Figure 3, shall be N/A
constructed with baffles as specified in
Figure 2, Or...coooeeviiii :
- be made of metal, perforated as specmed N/A
inTable 6, Or ..., :
- be a metal screen with a mesh not N/A
exceeding 2 mm x 2 mm centre to centre
and a wire diameter of at least 0,45 mm .. :
The sides shall have no openings within the area N/A
that is included within the inclined line C in Figure 3
o SR RR :
Case and baffle or flame barrier............cccccvveeeenn. : N/A
7.11 Assessment of the fire risk due to a single-fault -
condition
7.111 Guidelines for maximum acceptable temperatures P
when subjecting a circuit or component to a single-
fault condition
7.11.2 Temperature of windings under a normal condition |(See appended table 7.3 and P
or a single-fault condition 5.2)
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7.11.3 Compliance of equipment with requirements for P
protection against the spread of fire
7.12 Limited-energy circuit Not applied. N/A
a) Potential not more than 33 r.m.s. or 70 V dc N/A
b) Current limited by one of following means: N/A
3) Inherently or by impedance (see Table 8); N/A
or
4) Overcurrent protective device (see Table N/A
9); or
5) A regulating network limits also in single N/A
fault condition (see Table 8)
c) Is separated by at least basic insulation N/A
Fuse or a nonadjustable electromechanical device N/A
is used
8 General and fundamental design requirements for safety -
8.1 Climatic conditions for safety P
Environmental ranges declared by the manufacturer: P
- temperature, operation and storage.......... : P
- humidity, non-condensing......................... : P
- atmospheric pressure .........cccccceveveveeeneen.. : P
8.2 Electrical connections P
- eIe_ctricaI terminations and connection P
POINES ..ttt :
- protective bonding..........cccooveviiii . | (See appended table 10.6.4.5) P
- wiresand cables ..........cooceiiiiiiin e : P
- CONAUCTIOrS .....eeveiiiiie e : P
- electrical cONNECLioNS ...........ccccveevirereennne, : P
8.3 Components -
8.3.1 General (See appended table 8.3)
8.3.2 High-integrity part or component
8.4 Connection to telecommunication networks Not connect to N/A
Requirements according to IEC 62151 ................. . | telecommunication networks
8.5 Connection to other equipment P
Requirements in accordance with Table A.1 ......... :
8.6 Laser sources Requirements in accordance with No such device. N/A
IEC 60825-1 ....oeiiiiiiiiiiiiiiiiiiiiiiieieieieveieveiereieveeeeeees :
8.7 Explosion -
8.7.1 GeNETAl.....eiiiiiiiiii e : P
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8.7.2

Components at risk of explosion

8.7.2.1

(=T 1] = | T :

(see clause 5.2.4.5)

8.7.2.2

Batteries

No battery used

N/A

Compliance with AnNnex F........cccccooiiiiiiiiiieenien, :

N/A

Marking and warning .........cccceeeeviveeeennineeenineennn :

N/A

Rechargeable batteries ..........cccccvvvvviiniiieieininenn, :

N/A

Battery COmpartment ..........cooceeeveverveieseseenieneens :

N/A

Batteries intended to be replaced by the user...... :

N/A

Marking, documentation and packaging

9.1

Marking

9.1.1

General

Removable parts .........cccccveverminimininininieiin, :

Symbols according to table 9.. ..............oooe oo :

Rack or panel equipment ..........cccccvvvvvvivininininnnnn, :

Voltages, currents, frequency and thelrtolerances
according to IEC 60255-6..........ccccvvveeeieeensiicnennn :

©T| V| V| T0| O

9.1.2

Identification

Equipment is identified on the equipment by ......... :

a) Manufacturer’s or supplier's name or trademark

b) Model or type reference .......ccccceeeveviveennnnnn. :

Manufacturing location identified .............cccccvveees :

T|T0| T | T

9.1.3

Aucxiliary supplies, VT, CT, /09

No such device.

9.1.31

General requirements for marking

For marking the following should be taken into
account:

N/A

a) a.c. — with symbol 2 of Table 9 and rated
frequency or frequency range ........ccccccvevvveeeeenennn. :

N/A

b) d.c. —with symbol 1 of Table 9 ......................... :

N/A

¢) symbol 3 of Table 9 on equipment for a.c. and
.C. SUPPIY e :

N/A

d) symbol 4 of Table 9 on equipment for 3 phase
A.C. SUPPIY et :

N/A

e) a hyphen (-) shall be used to separate the lower
and upper nominal voltages, for example,

125 V-230 Voot :

N/A

f) for measurands either a hyphen (-) or an ellipse
(...) shall be used to separate the lower and upper
VOIBGES. ..ot :

N/A
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g) for selectable voltage or current markings: N/A
- the lower and upper selectable values shall N/A
be separated by means of a solidus, i.e.
forward slash (/) ..oocoveeiiiieiiiieee :
- voltages or frequencies where switching is N/A
automatic then the markings shall be
according to symbol 15 of Table 9 or the
word “AUTO” ..o :
- operating voltage achieved using an N/A
external, separate device, use +EXT.R. ...:
h) the burden in watts (active power) or volt- N/A
amperes (apparent power) or the rated input current,
with all accessories or plug-in modules connected :
The documentation shall specify the burden.......... : N/A
The measured value shall not exceed the marked N/A
value by more than 10 % ........cccceevvceeevvciiee e, :
i) the rated supply voltage(s) or the rated supply N/A
VOIAGE FANQGE ..o :
- voltage range more than 20 % of the mean N/A
VAIUE......o it :
- different rated supply voltages................... : N/A
9.1.3.2 Auxiliary supply -
The following information shall be provided: -
a) on the equipment and in the documentation..... : N/A
- -a.c.and/or d.C. SUPPIY .....ocovverrvererrrennen: : N/A
- therated ValUES .........o.oeeeeeeeeeeeeeeeseereeene : N/A
b) in the documentation..................ccooovvevrsvesrnnns : N/A
= the BUIdEN. .o, : N/A
9.1.3.3 Measurands -
The following information shall be provided: N/A
a) on the equipment and in the documentation..... : N/A
- the nominal values, for example, voltage, N/A
current, freqUENCY.......ccoooeeveevee e :
b) in the documentation..................cccooovervrevessnnes : N/A
= the BUIdEN. .o, : N/A
- the overload withstand .............cccovvvvennnn. : N/A
9.1.34 Inputs -
The following information shall be provided in the N/A
Lo [oTot U1 aT=Ta 1 -1 1 0] o SRR :
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a) a.c. and/or d.C. SUPPIY ......vververeereerseeereeseennens : N/A
b) the rated values...........ccceveiiiiiiiiici e : N/A
c) burden on the supply iNPUL..........cc.ccvvrverrereeenen. : N/A
9.1.35 Outputs -
The following information shall be provided in the N/A
dOCUMENTALION ... :
) the kind of output, for example, relay, optocoupler N/A
] (oSO STSRRN ;
b) burden on the SUPPIY INPUL ...e.vervvreveeeerrererenn, : N/A
c) the switching capability On/off ...........cccoecvererenn. : N/A
d) the SWItChing VORAGE .........oveeveeeeeereeeeee e ereneseann, : N/A
e) the permissible current, continuous value and N/A
short time value for LS., :
f) withstand voltage across open contacts.............. : N/A
9.14 Fuses No such device used. -
Operator replaceable fuse marking ...........c........... : N/A
Not replaceable by the USEr .........ccoovvvveeereveererenn. : N/A
9.1.5 Measuring circuit terminals -
Marking shall be adjacent to the measuring N/A
TEIMINAIS ..o :
If insufficient space, symbol 14 used.................... : N/A
Symbol 14 and/or 12 of Table 9 ...ovvevevveerernnns : N/A
Voltage 33V a.C. 0F 70 V.d.C. vvevvevrveeeerererereennn, : N/A
EXCEPHONS «.veveeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e eneeeeeeeens : N/A
9.1.6 Terminals and operating devices -
Safety markings .......ccoooeee e, : P
AC Or d.C. SUPPIY weeveeiee et : P
Operating device markings ..........ccocceevveeeeciieeeeene, : P
Functional earth terminals...........c.ccoovvvvvnninnnnn, : N/A
Protective conductor terminals...........c.cccoevieneeenenen. :
Marking place ........cccooeeeiiiiiii e :
Plug/socket deviCe...........cocveiiiiiniiieiee e :
Marking for accessible terminals............ccccceneeennnen. :
Marking for lasers or high-intensity infra-red dlodes N/A
of class 2 rating or higher...........cccccooiiiiiniiin :
9.1.7 Equipment protected by double or reinforced N/A
INSUIALION ... :
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9.1.8 Batteries -
9.181 Replaceable batteries..........ccccovveiieiieiiciicneee | No battery used. N/A
Battery accessible to the user...........cccocevveieenienn : N/A
Battery not accessible to the user.............ccccceeeee. : N/A
Polarity of the battery..........ccocveiiiniiie : N/A
9.1.8.2 Charging .....ccoeeieeieenie e : N/A
9.1.9 Test voltage marking .........ccoccvvvrieniiniesie e : N/A
9.1.10 Warning markings -
Rack- or panel-mounted equipment .............c........ | Wall mounted equipment. P
ACCESS IN NOIMAl USE ...t : P
Equipment documentation ............cccoevveeneineennenenn. : P
BatterieS ...oveeivieieeeriee e : N/A
Warning markings Size .........cccooeveeieiennen e : N/A
9.1.11 Marking durability ..........cccocevienienien e : P
9.2 Documentation -
9.2.1 GENETAl ..ot : P
Explanation of warning symbols ............ccccceeeeenenne : P
Protective conductor connections.............ccccceeveee. : P
Equipment ratings, operating instructions and P
installation iNStruCtions ...........ccocevi i :
Information specified in 9.2.2t09.2.5..................... :
INtended USE .......ccoeeiieiieiecreee e :
9.2.2 Equipment ratings See rating label -
9.22.1 General
Overvoltage category ........ccccceevveeevevereesivveeesennne... | OVC Il for MAINS; OVC I for
PV
Rated voltage(s) or voltage range(s) (V) ....ccoceeent P
Rated frequency or rated frequency range (Hz) ....: P
Rated power (W) rated current (mA or A) ............ P
Nominal functional value ...........cccccceeviineninld P
Input and output coNNECLiONS ..........eeveviiieeiiiienen! P
9.2.2.2 Fuses and external protective devices -
FUSE ratings ......oceviiiieeie et : N/A
External deviCe .........ccveviiiiiiiiine . | According to user manual the P
circuit breaker should use in
final Installation.
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9.2.2.3 Environmental requirement -
IP F&UING...eeeeiiiieeeeiieee e . | IP65 P
Pollution degree ... : | PD2 (Inside); PD3 (Outside) P
INSUIALION ClIaSS........evieiiiiiee e . |Class | P
9.2.3 Equipment installation -
Safe MOUNLING.......oieiiiiiii e : P
Protective earthing.........cccocvveiiiiiinnencee e : P
Ventilation requirements...........ccooeeveeiee e e e : P
Digital input circuits and output relays ..............c....... : N/A
WP e : P
External deviCes ........ccoviiiiiiieineinee e : P
9.24 Equipment commissioning and maintenance -
Fault-finding and repair .........cccocevevnieiinnenneinien, :
EqQUIPMENT PArt ....cceoiiiiiiiiiee s :
Safe methods for changing and disposal of: -
AcCCeSSIDIE FUSES ... : N/A
Replaceable batteries..........ccccvviiniiiiiiien, : N/A
Re-charging and/or replacement for re-chargeable N/A
DALENIES ... :
Fibre-optic output devices.........ccccvevvcveeeviiiee e, : N/A
9.25 Equipment operation -
Operating instructions: -
= CT CIMCUILS ..ot : N/A
- Responsibility of the user..........cccccevvcvveeens : P
- pictures and symbols used ..........cccccueeenns : P
9.3 Packaging P
10 Type tests and routine tests -
10.1 GeNETAl ..o :
10.2 Safety type testS ..o :
10.3 Routine testing or sample testing .........cccocceveeenenen. : N/A
104 Conditions for teStiNg .........cooviiiiiiieieiee e, : | Considered.
10.5 Verification procedure..........cccccooviiiiiieiieneeniiiiie : | Considered.
10.6 Tests -
10.6.1 Climatic environmental tests -

TRP-DG - I[EC 60255-27(2020-05-01)




B

Page 24 of 50

Report No.: BL-DG20A0099-B01

IEC 60255-27
Clause Requirement — Test Result — Remark Verdict
10.6.1.1 Dry-heat test — operational. Test Bd of IEC60068-2-2 P
Tests according to IEC 60255-1 .........cccccovveveennn . 160°C,16h.
10.6.1.2 Cold test — operational. Test Bd of IEC60068-2-1 P
Tests according to IEC 60255-1 ........ccccceeeeviinvnnen. :1-307C, 16h.
10.6.1.3 Dry heat test at maximum storage temperature. Test Bb of IEC60068-2-2 P
Tests according to IEC 60255-1 .......ccccceeeevvinvnnnen. :|60°C, 16h
10.6.1.4 Cold test at minimum storage temperature. Test Bd of IEC60068-2-1 P
Tests according to IEC 60255-1 .........cccccevvereennnnn : 1-40°C, 16h
10.6.1.5 Damp-heat test. Test Cab of IEC60068-2-78 P
Tests according to IEC 60255-1.........cccceveevvinvenen. :140°C, 93%, 10d
10.6.1.6 Cyclic temperature with humidity test. Test Db: IEC 60068-2-30 P
Tests according to IEC 60255-1.........cccccevveveveeeenn. :
10.6.2 Mechanical tests -
10.6.2.1 Vibration 1. Frequency: 10-150Hz; P
Tests according to IEC 60255-21-1.............cccc..... : | 2. Acceleration:1g;
3. Cycle Time:8 min / axis,
total 20 cycles / axis;
4. Direction: X, Y ,Z axis.
10.6.2.2 Shock 1. Acceleration: 15g P
Tests according to IEC 60255-21-2...........cccccee..... : | 2. Duration: 11ms;
3. Times: 3 times / direction,
total 18 times,
4.Direction: £X, =Y , +Z axis.
10.6.2.3 Bump 1. Acceleration: 10g P
Tests according to IEC 60255-21-2............ccccuveeee. : | 2. Duration: 16ms;
3. Number: 1000 times /
direction.
4. Direction: =X, £Y , £Z axis.
10.6.2.4 Seismic 1.Frequency: 1-35Hz; P
Tests according to IEC 60255-21-3...........ccceeenee : | 2. Cross-over Frequency: 8-
9Hz;
3. Horizontal (X, Y):
Peak Displacement : 3.5mm;
Acceleration: 1.0g;
4. Vertical (2);
5. Cycle time: 10 min/ axis;
6. Direction: X, Y ,Z axis.
10.6.2.5 Accessible parts test (See clause 5.1.5)
10.6.2.6 Dust/water ingress protection IP 65
Tests according to IEC 60529........cccccceeveevviivnnnn. :
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10.6.3 Clearances and creepage distances -
Compliance with ANNexX C .......cccvvevveieeiiiiiiiieeeeenn, . | (see appended table 10.6.3)
Compliance with clause 5.1.10.2.2.........cccccvvveeeenn. . | (see appended table 10.6.3)
Transient suppressor used to reduce the N/A
overvoltage.
Tests according to IEC 60255-26..........cccceeveunvnneen. :
10.6.4 Safety-related electrical tests -
10.6.4.1 GENEIaAl.....ciiiiieiiie e : P
10.6.4.2 Impulse voltage test -
10.6.4.2.1 | GENEIAl....coiiiieiiiiiie e : P
10.6.4.2.2 | TeSt ProCeAUIES.......cccoeeieie e : P
10.6.4.2.3 |Waveform and generator characteristics................ : P
10.6.4.2.4 |Selection of impulse test voltage...............cceeeeenn. : P
10.6.4.2.4. | GENEIAl.....ccviieiiiiiic e : P
1
AltItudes(M) covvveeeeeeeee :
10.6.4.2.4. |Equipment to tested at 5 kV peak nominal
2
10.6.4.2.4. | Equipment to tested at 1 kV peak nominal N/A
3
- auxiliary (power supply) circuits................. : N/A
- equipment power SUpply ......ccccevvieeeenine : N/A
= O CIFCUILS . : N/A
10.6.4.2.5 |Performing of tests P
test performed between the followings part: (see appended table P
10.6.4.2)
- between each circuit specified for the P
same impulse voltage ...........ccceevvieeernne :
- between independent circuits .................. :
- across the terminals of a given circuit....... :
Equipment with an insulated case...........ccccceeeeenns :
10.6.4.2.6 |Test acceptance criteria -
During the tests ... : P
After the testS ... : P
10.6.4.2.7 |Repetition of the impulse voltage test .................... : P
10.6.4.3 AC or d.c. dielectric voltage test -
10.6.4.3.1 | GENEIAl...ccoiiiiieiiiiie e : P
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10.6.4.3.2 | Performing the dielectric voltage test ..................... : | (see appended table -
10.6.4.3)
10.6.4.3.2. | Type tests -
1
test performed between the followings part:
- between each circuit and the accessible
(o70] [0 [§101 1} V/= TN o - 1 £ TR :
- between independent circuits .................. :
- dielectric voltage withstand, for open
metallic CONtacts..........ccoovevvcrereiieeeee :
10.6.4.3.2. | ROULINE tESTS......cvvvieiiriiee it : N/A
2
10.6.4.3.2. | Routine tests by sampling ..........cccccvviieeeiiiieennns : N/A
3
10.6.4.3.3 | Value of the dielectric test voltage..............coeeenn. : P
10.6.4.3.4 | Test voltage SOUICE ........ccovuvieeiiiiieeeiiieee e : P
10.6.4.3.5 | TesStMethod........cccceevviiiiiiiiiie e : P
10.6.4.3.6 |Test acceptance Criteria ........cccoocvveeerriereennieeeennnn : P
10.6.4.3.7 | Repetition of the dielectric voltage test................. : P
10.6.4.4 Insulation resistanCe.........cccocveveeviiee e | (See appended table 10.6.4.4) P
10.6.4.5 Protective bonding tests (See appended table 10.6.4.5) P
10.6.5 Electrical environment and flammability -
10.6.5.1 Maximum temperature of parts and materials........ : P
10.6.5.2 Flammability of insulating materials, components (See appended table 7.6) N/A
and fire enclosSUres ..........ococceevviieee e :
10.6.5.3 Thermal short-time test -
OVEIVOIAGE ....eveeeeiieiee et : N/A
OVEICUITENT...ceiiiiiiiieeee e : N/A
10.6.5.4 Output relay parameters N/A
Parameters in according to IEC 60255-26 ............. :
10.6.5.5 Single-fault condition ............cccceeviiii e : N/A
10.6.6 Reverse polarity and slow ramp test .................... | (See appended table 5.2) P

TRP-DG - I[EC 60255-27(2020-05-01)




w Page 27 of 50

Report No.: BL-DG20A0099-B01

IEC 60255-27
Clause Requirement — Test Result — Remark Verdict
A ANNEX A, ISOLATION CLASS REQUIREMENTS AND EXAMPLE DIAGRAMS P
(NORMATIVE) (see 5.1.2;5.1.6.2; 5.1.10)

B ANNEX B, RATED IMPULSE VOLTAGES (NORMATIVE) (see 5.1.2.2) P
C ANNEX C, GUIDANCE FOR THE DETERMINATION OF CLEARANCE, P
CREEPAGE DISTANCE AND WITHSTAND VOLTAGES (NORMATIVE) (see

5.1.2.2;5.1.4;5.1.10; 10.6.3)
D ANNEX D, COMPONENTS (INFORMATIVE) (see 7.4.1; 8.3; 8.7.1) P
E ANNEX E, EXTERNAL WIRING TERMINATIONS (NORMATIVE) (see 6.3) -
E.1l General P
E.2 Permanently connected equipment P
a) a set of terminals; or P
b) a non-detachable power supply cable. N/A
TEIMINALS ..o : P
SCrEWS and NULS ....ccovvviiieiiiiiie e : P
power supply cables: N/A
a) two independent fiXiNgsS..........ccccevriiireiniiine e : N/A
b) mechanical fixing of the cables ...............cccoeeee. : N/A
E.3 Conductors N/A
Connection of conductors in compliance with Table N/A
Bl e :
E.4 Terminals
Contact pressure size in compliance with Table E2.
Terminals contact Pressure.......cccccveveveveveveveveeeeeeenn, :
Slipping of the conductor............cceeeviiiiiiiiiiiiieeen, :
Terminals shall be so fixed that when the means of
clamping the conductor is tightened or loosened:
a) the terminal itself does not work loose.................. : P
b) internal wiring is not subjected to stress............... : P
Ordinary non-detachable power supply cables........ : N/A
c) creepage distances and clearances are not P
reduced below the values specified in Annex C. .....:
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Clause

Requirement — Test

Result — Remark

Verdict

ANNEX F, EXAMPLES OF BATTERY
PROTECTION (INFORMATIVE) (see 8.7.2.2)

N/A
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5.2 TABLE: Fault condition tests P
compone test voltage |test e .
No. fault ) fuse No. [current Comments/ Observation
nt No. V) time (A)
) Inverter operated
1 |R5 Short gﬁftu%{?é%\év 10min. |-- -- normally.
put No damaged. No hazard.
_ Inverter operated
2 | R12 Short gﬁtljtuzt?é%\év 10min. |-- -- normally.
put No damaged. No hazard.
Inverter disconnected
. from grid immediately.
3 | R3 Short IOanJ)tUtu%%OS\é)V 10min. |-- - Error message:”
put HWPVOCP”.
No damaged. No hazard.
] Inverter operated
4 | R852 Short gﬁftu%%%\év 10min. |-- -- normally.
put No damaged. No hazard.
) ) | Inverter operated
5 ;Jl PinI-l - short gﬁftu%%%\év 10min. |-- - normally.
put No damaged. No hazard.
Inverter disconnected
) from grid immediately.
6 | Q50 Short I(;]Stljtu%%%\év 10min. |-- - Error message:”
put: HWPVOCP”.
No damaged. No hazard.
Inverter disconnected
i from grid immediately.
7 | CTF4 Short gﬁftu%%%\év 10min. |-- - Error message:”
put VbusRmsUnbalance”.
No damaged. No hazard.
Inverter disconnected
. from grid immediately.
8 | CTF9 Short Igﬁtljtu%%%\év 10min. |-- - Error message:”
put VbusRmsUnbalance”.
No damaged. No hazard.
Inverter did not start-up.
Short Input:230V . Error message:”
9 | RLL before Output:850V 10min. - |-- - RelayTestFail”.
start-up No damage. No hazard.
Inverter did not start-up.
Short Input:230V . Error message:”
10 | RL2 before Output:8soy | 1OMIN- |- - RelayTestFail”.
start-up No damage. No hazard.
Inverter did not start-
Short Input:230V ) up. Error message:”
11| RL3 before output:gsov | 10MIN- |- - RelayTestFail”.
start-up No damage. No hazard.
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Inverter did not start-up.
Short Input:230V : Error message:”
12 | RL4 before Output:850V 10min. - - RelayTestFail”.
start-up No damage. No hazard.
Inverter did not start-up.
Short Input:230V . Error message:”
13 | RLS before Output:850V 10min. | -- - RelayTestFail”.
start-up No damage. No hazard.
Inverter did not start-up.
Short Input:230V . Error message:”
14 | RL6 before Output:850V 10min. | -- - RelayTestFail”.
start-up No damage. No hazard.
Inverter operated
I 230V .
15 | R56 Open OanJ)tuptut%OSOV 10min. |-- -- normally.
' No damaged. No hazard.
] Inverter operated
16 | R58 Short gﬁy;u%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
] Inverter operated
17 | R95 Open gﬁ?gu%%%\(/)v 10min. |-- -- normally.
' No damaged. No hazard.
) Inverter operated
18 | R96 Open IOnStuptu%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
) Inverter operated
19 | R97 Open gﬁy;u%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
) Inverter operated
20 | R101 Short Igﬁfgﬁ%%\év 10min. |-- -- normally.
' No damaged. No hazard.
) Inverter operated
21 | R102 Short lCr)]S;thu%%OS\(/)V 10min. |- -- normally.
' No damaged. No hazard.
] Inverter operated
22 | R103 Short gﬁf;u%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
Inverter disconnected
. from grid immediately.
23 | R168 Open gﬁf;u%%%\(/)v 10min. |-- -- Error message:”
' IsoFault”.
No damaged. No hazard.
) Inverter operated
24 | R169 Short gsfgu%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
Inverter disconnected
. from grid immediately.
25 | R22 Open gﬁfgu%%%\(/)v 10min. |-- - Error message:”
' IsoFault”.
No damaged. No hazard.
) Inverter operated
26 | R23 Short IOan,l)tuptuissos\(/)v 10min. |-- -- normally.
' No damaged. No hazard.
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Inverter disconnected
from grid immediately.
Input:230V . "
27 | R186 Open (;ltrj)tuput%%OV 10min. |-- -- Error message:
IsoFault”.
No damaged. No hazard.
) Inverter operated
28 | R188 Short gﬁ?p}u%?é%\év 10min. |-- -- normally.
] No damaged. No hazard.
Inverter disconnected
from grid immediately.
Input:230V . »
29 | R193 Open (QLTpUt'SSOV 10min. |-- -- Error message:
' IsoFault”.
No damaged. No hazard.
_ Inverter operated
30 | R194 Short I(;]Etu;u%%%\cl)v 10min. |-- -- normally.
' No damaged. No hazard.
Inverter disconnected
from grid immediately.
I 230V . ”
31 | R174 Open OanJ)tuptut%OSOV 10min. |-- -- Error message:
IsoFault”.
No damaged. No hazard.
) Inverter operated
32 | R175 Short lOnE;thu%%OS\(/)V 10min. |-- - normally.
' No damaged. No hazard.
Inverter disconnected
from grid immediately.
I 230V . ”
33 | R212 Open (;]LFJ)tu;ut%OSOV 10min. |-- -- Error message:
IsoFault”.
No damaged. No hazard.
Inverter operated
I 230V .
34 | R207 Short Cr)]LFJ)tuptut%OSOV 10min. |-- -- normally.
' No damaged. No hazard.
. ) Non-display, Auxiliary
T1 pin6- Input:230V . _ _ . .
35 3 Short Output:850V 10min. source hiccup protections.
No damaged. No hazard.
. ) Non-display, Auxiliary
T1 pin3- Input:230V . _ B . .
36 5 Short OUtPUL:850V 10min. source hiccup protections.
No damaged. No hazard.
. ) Non-display, Auxiliary
T1 pinl- Input:230V . _ B . .
37 2 Short Output:850V 10min. source hiccup protections.
No damaged. No hazard.
) Non-display, Auxiliary
38 | CAE1 Short IOan,l)tuptu%SSOS\(/)V 10min. |-- -- source hiccup protections.
' No damaged. No hazard.
) Non-display, Auxiliary
39 | CAE3 Short gﬁfp}ﬁ%\é\/ 10min. |-- -- source hiccup protections.
' No damaged. No hazard.
} Non-display, Auxiliary
40 | EC19 Short IOan,l)tuptu%SSOS\(/)V 10min. |-- -- source hiccup protections.
' No damaged. No hazard.
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41

R147

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

42

R421

Open

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

43

R426

Open

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

44

C275

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

45

C270

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

46

R146

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

47

R413

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

48

us
pinl2-14

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

49

U5
pin10-8

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.

50

C252

Short

Input:230V
Output:850V

10min.

Inverter disconnected
from grid immediately.
Error message:”
AFCIFault”.

No damaged. No hazard.
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Inverter disconnected
) from grid immediately.
51 | R411 Short gﬁ#gu%%%\év 10min. |-- -- Error message:”
' AFCIFault”.
No damaged. No hazard.
T5 Pin7- : Non-display, Auxiliary
52 | 8-9-10- Short Input.2?,ov 10min. |-- -- source hiccup protections.
Output:850V
11-12 No damaged. No hazard.
. : Non-display, Auxiliary
T5 Pin5- Input:230V . _ __ . .
53 6 Short OUtpUL: 850V 10min. source hiccup protections.
No damaged. No hazard.
. ) Non-display, Auxiliary
T5 Pin3- Input:230V . _ __ . .
o4 4 Short OUtpUL:B50V 10min. source hiccup protections.
No damaged. No hazard.
T5 Input:230V Non-display, Auxiliary
55 Pin17-18 Short OUtpUL: 850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
) Non-display, Auxiliary
Input:230V . . .
56 | CAE5 Short OUtpULB50V 10min. |-- - source hiccup protections.
No damaged. No hazard.
Non-display, Auxiliary
Input:230V . . .
57 | CAE7 Short OUutpuL:850V 10min. |-- - source hiccup protections.
No damaged. No hazard.
) Non-display, Auxiliary
Input:230V . . .
58 | CAES Short OUtpuL:850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
Non-display, Auxiliary
Input:230V . . .
59 | CAE10 Short Output:850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
. Non-display, Auxiliary
Input:230V . . .
60 | CAE11l Short OUtpUL: 850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
) Non-display, Auxiliary
Input:230V . . .
61 | CAE12 Short Output:850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
) Non-display, Auxiliary
Input:230V . . .
62 | CAE13 Short OUtpUL:850V 10min. |-- -- source hiccup protections.
No damaged. No hazard.
_ Inverter operated
63 | R515 Short IOan,l)tuptu%Ssos\(/)v 10min. |- -- normally.
' No damaged. No hazard.
MPPTL1 operation failure,
MPPT2 normal operation.
Input:230V .
64 | R517 Open OlF.I)tpu'IZSSOV 10min. |-- - Inverter operated
normally.
No damaged. No hazard.
) Inverter operated
65 | R522 Short gsfgu%%%\év 10min. |-- -- normally.
' No damaged. No hazard.
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66

R524

Open

Input:230V
Output:850V

MPPT1 operation failure,
MPPT2 normal operation.
10min. |- -- Inverter operated
normally.

No damaged. No hazard.

67

R529

Short

Input:230V
Output:850V

Inverter operated
10min. |-- -- normally.
No damaged. No hazard.

68

R531

Open

Input:230V
Output:850V

MPPT2 operation failure,
MPPT1 normal operation.
10min. |- - Inverter operated
normally.

No damaged. No hazard.

69

R538

Short

Input:230V
Output:850V

Inverter operated
10min. |-- -- normally.
No damaged. No hazard.

70

R540

Open

Input:230V
Output:850V

MPPT2 operation failure,
MPPT1 normal operation.
10min. |- - Inverter operated
normally.

No damaged. No hazard.

71

R547

Short

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- - Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.

72

R549

Open

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- -- Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.

73

R552

Short

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- -- Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.

74

R554

Open

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- -- Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.

75

R557

Short

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- -- Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.

76

R559

Open

Input:230V
Output:850V

Inverter disconnected
from grid immediately.
10min. |-- - Error message:”
VbusRmsUnbalance”.

No damaged. No hazard.
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Inverter disconnected
) from grid immediately.
77 | R562 Short gﬁytuzt?é%\év 10min. |-- - Error message:”
put VbusRmsUnbalance”.
No damaged. No hazard.
Inverter disconnected
. from grid immediately.
78 | R564 Open Igﬁtu tuztgé%\év 10min. |-- -- Error message:”
put VbusRmsUnbalance”.
No damaged. No hazard.
_ Inverter operated
79 | C62 Short gﬁytuzt?é%\év 10min. |-- -- normally.
put No damaged. No hazard.
Inverter disconnected
) from grid immediately.
80 | R601 Open IOnStUtu%%OS\é)V 10min. |-- -- Error message:”
put- GridUVP”.
No damaged. No hazard.
) Inverter operated
81 | R602 Short gﬁtljtu%:j‘s%\c/)v 10min. |-- -- normally. No
put damaged.No hazard.
Inverter disconnected
. from grid immediately.
82 | R613 Open Igﬁtu tuzt%%\év 10min. |-- -- Error message:”
put- GridUVP”.
No damaged. No hazard.
] Inverter operated
83 | R614 Short gﬁftﬁ%\é\/ 10min. |-- -- normally.
put No damaged. No hazard.
Inverter disconnected
from grid immediately.
Input:230V .
84 | R189 Open Output:850V 10min. |-- - Error mtissage.
IsoFault”.
No damaged. No hazard.
) Inverter operated
85 | R510 Short gﬁy;u%%%\(/)v 10min. |-- - normally.
' No damaged. No hazard.
Inverter disconnected
from grid immediately.
Input:230V .
86 | R799 Open Output:850V 10min. |-- - Error message:
IsoFault”.
No damaged. No hazard.
) Inverter operated
87 | R801 Short IOan,l)tUtu%SsOs\(/)v 10min. |- -- normally.
put No damaged. No hazard.
Inverter disconnected
) from grid immediately.
gg | U3 Open Input.2:30V 10min. |-- -- Error message:”
ping2 Output:850V BluetoothFault”.
No damaged. No hazard.
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Inverter disconnected
89 U.13 Open Input:Z?)OV 10min. |-- -- g?rrgrgﬂglgslggsglately.
pin95 Output:850V BluetoothFault”.
No damaged. No hazard.
Supplementary information
7.3 TABLE: Heating Test P
test voltage (V) : See below —
tl (°C) See below —
t2 (°C) See below —
Thermocouple Locations Max. temperature measured (°C) Max.
temperature
limit (°C)
Test voltage Bgltl)o\v(tjc ST(r))Vuctjc 8|5n([))\L/‘<t:ic ST(;)\l}l(tjC N
Outside fan 1 52.7 53.1 66.2 66.2 70
Outside fan 2 57.4 56.9 66.9 66.9 70
PV input connector 47.2 47.8 62.4 62.4 85
DC switch handle 46.1 46.8 61.4 61.4 85
LCD display button 52.9 53.9 67.2 67.2 100
AC terminals 54.9 55.2 68.8 68.8 105
Enclosure surface 58.7 61.1 72.7 72.7 100
Enclosure side 59.9 61.4 74.8 74.8 100
Mounting surface 64.8 60.8 79.0 79.0 100
Q6 85.8 74.1 99.7 99.7 130
Q13 96.8 83.2 107.2 107.2 130
Q3 100.8 86.4 110.3 110.3 130
Q8 83.4 81.0 94.2 94.2 130
D2 70.5 87.8 84.1 84.1 130
Q14 65.9 88.0 79.7 79.7 130
Q50 65.4 81.9 78.7 78.7 130
D98 70.2 75.0 83.0 83.0 130
Cy1i 60.6 68.7 73.9 73.9 85
Varistor MOV1 63.6 69.9 76.8 76.8 125
Input DC SPD F4 62.5 67.8 75.7 75.7 85
Winding of T1 transformer 71.3 73.3 84.3 84.3 110
Core of T1 transformer 71.0 73.5 84.2 84.2 110
Winding of T3 transformer 68.6 72.3 82.6 82.6 110
Core of T3 transformer 67.6 71.4 81.4 814 110
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Winding of EMI inductor L1 67.3 92.1 79.7 79.7 130
Cle6 63.8 70.8 77.4 77.4 105
HCT1 64.3 70.7 77.9 77.9 105
Relay RL2 73.0 74.3 86.0 86.0 105
Winding of EMI inductor L2 87.1 86.8 103.6 103.6 130
Winding of GFCI LP2 74.5 76.2 88.2 88.2 130
Core of EMI inductor L2 82.1 81.9 103.3 103.3 130
Y-Cap CY26 70.6 72.8 82.4 82.4 85
C62 71.6 73.5 84.8 84.8 105
Winding of EMI inductor L3 84.6 86.7 96.9 96.9 130
Varistor MOV5 70.0 72.5 83.7 83.7 125
R phase INV Inductor 96.1 86.6 99.1 99.1 130
T phase INV Inductor 109.1 78.1 98.2 98.2 130
C32 735 75.6 86.2 86.2 105
Line of INV inductor 73.3 75.2 85.6 85.6 105
C34 74.5 75.2 87.7 87.7 105
VU1l 73.5 74.3 86.7 86.7 105
HCT6 80.3 4.7 81.7 81.7 85
C35 70.9 72.6 84.5 84.5 105
Relay RL5 76.8 77.4 88.7 88.7 105
C65 67.8 70.2 81.1 81.1 110
CAS1 68.3 70.5 815 815 90
AC line 70.6 72.2 82.3 82.3 105
DSP U13 69.3 70.9 82.8 82.8 130
DSP U30 71.1 72.1 82.5 82.5 130
PCB 87.7 82.0 99.9 99.9 130
PV line 46.3 46.2 61.7 61.7 105
ISO relay RY2 64.3 70.5 77.7 7.7 85
Winding of boost1 inductor 61.0 78.9 74.8 74.8 130
Winding of boost2 inductor 62.6 89.7 76.4 76.4 130
CTF9 64.6 69.6 78.0 78.0 105
uv2 68.5 75.6 81.9 81.9 130
Line of boost inductor 63.8 715 7.7 77.7 105
CTF5 72.8 74.1 86.0 86.0 105
DC switch body 59.8 66.6 72.8 72.8 85
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uvi 75.7 78.2 86.7 86.7 130
ambient 44.7 44.6 60.3 60.4 -
TABLE: Heating test, resistance method |
Test VOItage (V) ceevevieeiieiieiieiee e : —
AMDIENnt, 11 (°C) .o : —
AMDIENt, 12 (°C) .o : —
Temperature rise of winding R1 (Q) R2 (Q) AT (K) Max. dT (K) Insulation
class
Supplementary information: Virtual ground used for the test.
7.6 TABLE: Flammability of materials and components N/A
Object/ Part No./ Manufacturer/ Duration of Ignition of Duration of
Material trademark application of test | specified layer | burning (tb) | Verdict
flame (ta); (s) Yes/No (s)
Supplementary information:
Part Manufacturer of | Type of material | Thickness (mm) | Flammability Evidence

material

class

Supplementary information:
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electro-tech ltd

CHINA
AMORPHOUS

8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
Metal Enclosure | All All accepted Min. thickness : - -
1.5mm
Plastic cover I\AAS'?ODTE\E{PNIIEID Autotex 105°C, V-0, min. |UL 94 UL
(LCD screen) | 1p XE(f2) 0.2mm thickness |UL 746C
L PV-KST4/xy-
Staubli UR 1000Vdc, 39A,
Electrical Max. 85°C. |P68 IEC 62852:2014 [TUV R60127190
Connectors AG E\é'KBT‘” xy- | Max. :
DC connector
Dongguan VP-Dda
Vaconn bedef 1000vdc, 39A, | |EC 62852:2014
Electronic Max. 85°C. IP68 | EN 62852:2014 TUV R50396796
Technology (DEVALAN) ' ’ '
Co.,Ltd.
Internal
Wirin%(thZ ' ! ] Min.10AWG,
switch-The A All accepte o UL11627 UL
mainboard PV 2000V,105°C
line)
Internal Min,12AWG,20
wiring(PV-DC) All All accepted 00V,105°C uL11627 UL
Internal wiring Min,10AWG,10
(AC-out) All All accepted 00V, 105°C UL10269 UL
Min.10AWG,
Earthing wire | All All accepted | Yellow-green, UL10269 uL
105°C
1000V/30A, EN 60947-
;(_%HP+3410/ 600V/60A, 3:2009
Switchgear Ltd | xgHP+3419- | 1000V/30A, . ' 71-107727
600V/50A [€1:2013
AAX/6 Max 85°C, EN 60947-
DC Switch ax. 3:2009/A2:2015
ProJoy Electric |PEDS150R- |1000V/25A,4P, EN 60947- TUVR
Co., Ltd. HM55-4 Max.85°C 3:2009+AI+A2 50389807
fi';i”?(ihna' NDG3V- 1100V/20A, \EC 60047.1 | TUV B 083574
EIec?ricaI Co 32/20/4 600V/30A,4P, IEC 60947-3 02
Ltd " |/1/02/M/1100 |Max.85°C 50 Rev.03
ANHUI
ECRIEEMAG
TECHNOLOGY BOOST:
CO,, LTD. Alloy power "
Inductor Huizhou baohui |core 2°4750H ” -
INV: 3*244uH
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8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
TECHNOLOGY
CO.,LTD
Shenzhen
jingquanhua
electronics co.,
Itd
ShenZhen
Highlight
Electronic Co.,
LTD
. 10AWG, 1000V,
-Lead wire All All accepted 105°C, VW-1 UL10269 UL
Dongguan
PROTECHNIC |MGT9212UB |12V, 0.54A, EN60950-1: TUV B 031023
ELECTRIC R25 Max.70°C 2006/A2:2013 0131 Rev.02
DC Fans CO.,, LTD.
(internal) EN55032:2015
é?)?)lli\’/(!)Tl\f\é_NTS DS09225B12 |12V, 0.56A, EN TUV E8A 17 09
U Max.70°C 55024:2010/A1: |25730 775
COLTD
2015
EN 62368-
1:2014/A11:201
7
08025KA- 12V,0.3A
e IEC 62368- VDE
12NGT-01 Max.70°C 12014
EN 62368-
DC Fans 'II\'IQ/(l:EnoIo ies 1:2014
(External) Cor Oratign EN 62368-
P 1:2014/A11:201
-
08025VE- 12V,0.3A
e IEC 62368- VDE
12MCTD Max.70°C 1:2014
EN 62368-
1:2014
Shenzhen QFR o
Electronics Co., | QFR-H-600 125°C, VW-1, UL 224 UL
Ltd 600V
SHENZHEN W
. OER HEAT-SH °
Heat shrinkable RINKABLE RSER-H 125°C, VW-1, UL 224 UL
tube 600V
MAT
ERIAL CO.,LTD
Shenzhen QFR o
Electronics Co., | QFR-H-600 125°C, VW-1, UL 224 UL
600V
Ltd
AC output S?tfg‘rfhEelgcfrgzP DRTB16-05- |65A/600Vac, UL1059 UL
terminal Block RST Max. 105°C
c Co Ltd
Min.130°C,
All PCB All All accepted |min. V-0, UL 796 UL
CTI=175
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8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
Input Samwha Y1, 4.70F, EN 60384-
Y-Cap (CYL, | capacitor Co., |SC 400Vac, 14:2013/A1:201 |\/pyp
CY2, CY3, Ltd Max.85°C 6; EN 60384-
CY4, ' 14:2013-08
CYS5, CY6, WALSIN TECH Y1, 4.7nF, EN_ 60384- .
cYr, NOLOGY COR |AH 400Vac 14:2013/A1:201 VDE
CY10, CY14, P Max 85’°C 6; EN 60384-
CY15) ) 14:2013-08
Samwha EN 60384-
Input Capacitor Co., |SC bOOpF, AQOOVaC, 1.4.2013/A1.201 VDE
ax. 85°C 6; EN 60384-
Y-Cap (CY8, Ltd 14:2013.08
oy et EN 60384-
CY12,CY13 WALSIN TECH
' . 100pF, 400Vac, |14:2013/A1:201
CY16, CY21) sOLOGY COR |AH Max. 85°C 6: EN 60384- VDE
14:2013-08
Input HUIZHOU
Current BAOHUI
transformer(LP |ELECTRONICS |115-20-007A |Class B (130°C) |-- -
1 TECHNOLOGY
) CO.,LTD
--Winding All All accepted |130°C UL 1446 UL
IEC 60151-1
S20K510/SN [510VAC, IEC 60151-2
l'[?ZK) (égUE¢||3 F20K510E2 |Imax: 10KA, IEC 60151- VDE
’ S5 Max.: 125°C 2/AMD1
IEC 61051-2-2
CECC 42201-
006, Issue 3,
2004-10
Input
Varistor (MOV1, “?C 60950-
1:2013-05
MOV2, IEC 61051-
MOV3, MOV4,) |DongGuan LA 510Vac, 1:1992
LittelfuseElectro | SeriesV20E5 |Imax: 10kA, IEC 61051- VDE
nics Co., Ltd. 10P Max.: 125°C 2(ed.1):am1:20
09-05
IEC 61051-
2:1992
IEC 61051-
1:2007
Sichuan
Zhongguang IEC 61643-
Lightning ZGGS20- fﬁg}(’i‘gfﬁovcjc 11:2011 TUVR
Protection 500PVhicl Max .85°C, EN 61643- 50342738
Input DC SPD | Technologies ' 11:2012
(F4) Co,, Ltd.
SHENZHEN
HAIPENGXIN | 500w 500 ﬁﬁg}(’i‘gf’govcjc EN 61643- TUVR
ELECTRONICS ocor. 11:2012 50316472
CO..LTD. Max. 85°C
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8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
HUIZHOU
BAOHUI
:_r;ﬁgtfilter (1) |ELECTRONICS |115-20-028A f\)/i;THl'smc - -
TECHNOLOGY '
CO.,LTD
--Winding All All accepted |180°C UL 1446 UL
o e o |C3DIM205K |2uF,1100vde, | _ B
put " |B00382 Max.105°C
Electronics Ltd.
capacitor(CTF1, | Hua Jung )
CTF2,CTF3) Components DM?] PS 2pF,110(3Vdc, -- --
Series Max.105°C
Co., Ltd
e o, | C3DIMIS6K |154F, 1100Vde, | _ B
" |F12382 Max. 105°C
Input Ltd.
Electronics TDK B32776S015 |15uF, 1100Vdc, _ _
capacitor(C10, 6K519 Max. 105°C
C16) ua ;‘éﬂgms DMJ-PS 15F, 1100Vde, | B
Co., Ltd Series Max. 105°C
Input Sinomags IPN: 20A
CSrrent sensor Technol%gy STK- Ve sV -- --
20HD/P2 Icc: BmA
(HCT1,HCT4) Co., Ltd Max.: 105°C
Di=0.4mm
Internall di=
Allearo 7.0mm - UL 60950-
Current sensor Micr%s stems. | ACS724KMA External di= 1:2007/A2:2014 |TUV U8V 16 03
(HCT2. HCT3) || C y ' | TR-30AB-T |7.62mm, EN 60950- 54214 040
AC 8000V, 1:2006/A2:2013
reinforced
Insulation
115°C
Input Xiamen Hongfa
. 2A, 250Vac IEC 61810-1
Relay (RY1, Electroacoustic |HFD3/5 ' o VDE
RY2) Co. Ltd. 5Vdc, Max.85°C VDE 0435
Boost
(GBT(Q4, Q12, |Fairchig | FCYAOTI208 1200V, 40A, | -
Q50, Q51) '
. IKQ40N120C |1200V,40A,
DOr Infineon H3 Max.175°C -- -
EN 61071:2007
B Xiamen IEC 61071:2007
E:Jst . Cratronic Co. | C3D 110uF, 550V, IEC 61881- TUVR
ectronics . Max. 105°C 1:2010 50266108
capacitor(CTF4, | Ltd. EN 61881-
CTF5, CTF6, .
CTF7,CTF8 12011
. ' Wuxi CRE New [DMJ-PS
CTF9) 110uF, 550V,
Energy DPS1170550 o -- --
Max. 105°C
Technology K4
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8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
CO.,Ltd 22101
Hua Jung EPB-
Components  |117K0550DB |1\/|1£<HF1’055§2V' - -
Co., Ltd 1523-FF )
L FGA40T65S |40A, 650V,
INV Fairchild HD Max. 175°C B B
IGBT(Q5,Q6,Q IKW40N65H5
. 40A, 650V,
7,08,Q9,Q10) |Infineon /SII§W4ON65E Max. 175°C -- --
INV on-Semi FGY75T120S | 75A, 1200V, B B
IGBT(Q1,Q2,Q QDN Max. 175°C
3,011,Q012,Q13 . IKQ75N120C | 75A, 1200V, _ _
) Infineon H3 Max. 175°C
INV on-Semi FGY40T120S #gg 27200\/' B B
IGBT(Q1,Q2,Q MD -
Max.175°C
3,Q11,012,013 40A, 1200V
)(SOFAR Infi IKQ40N120C TP é47 ’
15KTLX-G3) | mneon H3 s - -
Max.175°C
1200V, 32A,
Power Diode CREE C4D20120D |7 750 B B
(D1. D2) on-Semi FFSH30120A [ 1200V, 30A, B B
DN-F155 175°C
Output e o, |COARBBOSKF |8y, 380Vac, B B
Electronics Ltd " 120382 Max. 105°C
aﬁa‘gg%cﬁ oK 7905027714s | ByF, 380Vac, | B
’ 512 Max. 105°C
Output Relay | Xiamen Hongfa | HF161F- 40A, 277Vac, '1'?2(:0%810' TUV R
for Electroacoustic |40W/12- 12Vdc, E.N 61810- 50475730
all models Co. Ltd. HTF(967) Max. 105°C 1:2015
except (RLL, 40A, 277Vac |
RL2, RL3, RL4, AZSR143- ’ ’ TUV B 088793
RL5, RL6) ZETTLER 1AE-12D 12vdc, IEC 61810-1 0015 Rev.00
Max. 105°C
Output Relay Xiamen Hongfa | HF161F- 26A, 277Vac,
for Electroacoustic | W/12- 12Vvdc, Max. EN61810-1:2015( VDE
all models Co. Ltd. HT(477) 85°C
except (RL1,
RL2, RL3, RL4, 31A, 277Vac,
RL5, RL6) ZETTLER PSRISL |12vde Max.  [IECe1810-1 | [U/B OS8O
(SOFAR 85°C ev.
15KTLX-G3)
HUIZHOU
BAOHUI
ELECTRONIC
ouput GFC! | s SH-TO09 | class B (130°C) | -- -
odule(LP2) | TEcHNOLOG
Y CO.,LTD
CHINA CA01-12054
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Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
AMORPHOU
S
TECHNOLO
GY CO.,LTD
- Winding All All accepted | 155°C UL 1446 UL
EN 60384-
14:2013/A1:201
6
SAMWHA Y1, 4.70F, '1'2(_3282284'
CAPACITO SD 400Vac, IEé 60384 VDE
Output RCOLTD Max. 85°C -
14:2013/AMD1.:
Y-Cap (C59, i
c60 2016;
C61,C63,CY2 EN 60384-
14:2013-08
4, CY25,
CY26,CY17 EN 60384-
CY18, CY19, é4:2013/A1:201
CY22,CY27,
CY28) WALSIN Y1, 4.7nF, '1'3(_:23(1)284'
TECHNOLOG | AH 500Vac, . VDE
Y CORP Max. 85°C IEC 60384-
' 14:2013/AMD1:
2016;
EN 60384-
14:2013-08
Output . EN 60384-
Y-Cap(Css, | Xlamen Y2, 33nF, 14:2013+A1 ENEC:SE/0366-
faratronic MKP63 300Vac,
C62, C64, Co. Ltd Max. 110°C UL60384- 2D
C69) B ' 14:2009
HUIZHOU
BAOHUI
Output ELECTRONIC 13uH
115-20-030A oo -- --
Line filter(L2) | S Max.130°C
TECHNOLOG
Y CO.,LTD
- Winding All 3.0*3.7mm 200°C UL 758 UL
Short wiring,
Or All All accepted | Min2.0*3.8mm, -- --
copper, 150°C
JINGJIIANG
YAHUA
PRESSURE .
--Tape SENSITIVE PF-301 180°C UL 510 UL
GLUE CO
LTD
Output Current | = LEM CASR 25-NP IPN:25A; i B
sensor (HCT5, ve: 5_V' .
HCT6, HCT?) Max.: 85°C
VAC T60404- IPN:25A,; -- --
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Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
N4646-X661 | Vc: 5V.
Max. 85°C
IEC 60151-1
Output Varistor S20K510/SN | 510Vac, IEC 60151-2
(MOV5, MOVS, | TDK F20K510E2 | Imax: 10KA, IEC 60151- VDE
MOV7, MOV8) S5 Max.:125°C 2/AMD1
IEC 61051-2-2
CECC 42201-
006, Issue 3,
2004-10
IEC 60950-
1:2013-05
IEC 61051-
. 510Vac
. LA Series S 1:1992
Or Littelfuse V20E510P :\Tax.llzosliAC, IEC 61051- VDE
ax. 2(ed.1);am1:20
09-05
IEC 61051-
2:1992
IEC 61051-
1:2007
Output Gas Bencent B8G1500M | S20Vi 10KA, UL1449 uL
tube (GAS1) electronics Itd Max.: 90°C
AUPO 2A, 250V
Output Thermal ' '
fuse(F5, F6, F7) | ELECTRONIC | A2 Max. 203°C UL 60691 UL
SLTD
X1, 0.47uF,
500Vac,
Output Max. 110°C
Electronics XIAMEN C46H2474K | X1, 0.56uF,
capacitor(C65, | FARATRONI | B3 500Vac, -- -
C66, C67, CCO.,LTD C450 Max. 110°C
C415) X1, 0.68uF,
500Vac,
Max. 110°C
IEC 60747-5-
Di=0.4mm 5:2007
External Cr. IEC 60747-5-
(cinlthoLljgller Lite-On 8Ar(\)orln (r?r: 2 8.123007/AMD1.2
U20,U22, | Cormoratan |V 21852 | ac sooov, DIN EN 60747- | VPE
u1l1) reinforced 5-5 (0884-
Insulation 5):2015-11;
115°C EN60747-5-
5:2011; A1:2015
HUIZHOU
- BAOHUI
o) |ELECTRONICS | 115-20-005A | 2% B . - .
TECHNOLOGY )
CO.,LTD
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8.3 TABLE: Critical components information P
Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
- Winding All All accepted | 130°C UL 1446 uL
SUMITOMO V-0, min.
- Bobbin BAKELITE Emgggg thickness: UL 94 UL
COLTD 0.75mm, 150°C
SHGEG V-0, min.
Or T375J thickness: UL 94 UL
PLASTICS 0.75mm, 150°C
CO.,LTD ) ’
JINGJIIANG
YAHUA
PRESSURE .
--Tape SENSITIVE CT- 130°C UL 510 UL
GLUE CO
LTD
Jingjiang
Yahua
- Margin Tape | Pressure WE- 3.0mm, 130°C UL 510 UL
Sensitive Glue
Co Ltd
SHENZHE
N WOER
HEAT- 600V,
- Tube UL
SHRINKABLE WF(PTFE) Max. 200°C uUL224
M ATERIAL
CO.,LTD
HUIZHOU
BAOHUI
Auxiliary_power | ELECTRONIC Class B,
transformer(T2) | S 115-19-067C | \1ax. 130°C N N
TECHNOLOG
Y CO.,LTD
- Winding All All accepted | 130°C UL 1446 UL
SUMITOMO V-0, min.
BAKELITE Emgggg thickness: UL 94 uL
COLTD 0.75mm, 150°C
- Bobbin SLH:\QIT(?CCHUN V-0, min.
S T375J thickness: UL 94 UL
CO.LTD 0.75mm, 150°C
JINGJIIANG
YAHUA
PRESSURE .
--Tape SENSITIVE CT- 130°C UL 510 uL
GLUE CO
LTD
Jingjiang
- Margin Tape | Yahua WEF- 1.5mm,130°C UL 510 UL
Pressure
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Component Manufacturer/ | Type/model Technical data Standard Mark(s) of
trademark conformity
Sensitive Glue
Co Ltd
SHENZHE
N WOER
HEAT- 600V,
- Tube UL
u sHRINKABLE | WFPTFE) | 200°C U224
M ATERIAL
CO.,LTD
Auxiliary_power | Shenzhen
Current Spit SPT-
“ pit 08E0313- | Max. 130°C - -
transformer(T3, | Electronics CT
T4) Co.LTD
- Winding All All accepted | 155°C UL 1446 UL
CHANG CHUN
- Bobbin PLASTICS T373J V-0 UL 94 UL
COLTD
EN 60738-
1:2006
. EN 60738-1-
IGBT Driver
. 1.1A, 33V, 1:2008 TUVR
Ilzlcj);ve(a(LCl) Littelfuse Inc. 18121L.110/33 Max. 85°C IEC 60738- 50119118
1:2006
IEC 60738-1-
1:2008
HUIZHO
. U
'F%EVTeP”"er BAOHUI
transformer(T ELECTRONIC 115-20-004A | Max. 130°C -- --
5) TECHNOLOG
Y CO.,LTD
External Cr.
Texas And Cl. =
Digital Isolators | Instruments ISO7721DW 8.0mm, DIN VDE V
AC 8000V, 0884- VDE
(U19) Deutschland VR :
reinforced 11:2017
GmbH :
Insulation
125°C
LCD_Rsags | SHENZHEN
Gas tube B3D090L-C | 90V/5kA, 90°C UL1449 UL
(GAS2,GAS3) ELECTRONI
’ CCOLTD
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10.6.3 TABLE: Clearance and creepage distance measurements P
clearance cl and creepage distance Up Urm.s. | required cl required der
dcr at / of: V) V) cl (mm) (mm) dcr (mm) (mm)
PV circuit and earthed enclosure(BI) -- 1100Vvdc 3.1 11.2 3.1 11.2
AC circuit and earthed enclosure(BI) -- 1100Vvdc 3.1 11.2 3.1 11.2
Main power board:
AC circuit go through Y capacitor -- 1100Vvdc 3.1 7.3 3.1 7.3
C134, C151 to earth on PCB (Bl)
Main power board:
AC circuit go through optocoupler -- 1100Vvdc 3.1 7.3 3.1 7.3
U1l to earth on PCB (BI)
AC output circuit L and N on PCB
(Bl) P -- 1100Vdc 4.0 55 4.0 5.5
Main power board:
PV circuit go through Y capacitor
CY21, CY1, CY16, CY3 to earth - | 1100vde| 40 .4 5.6 7.4
on PCB (BI)
Power board:
PV circuit go through isolation __ 1100Vdc 6.5 10.1 6.5 10.1
transformer TX3 to
communication ports (RI)
Main power board:
PV circuit go through Y capacitor __
CY14, CY15 to communication 1100Vde 6.5 16.0 6.5 16.0
ports (RI)
Power board:
PV circuit go through
optocoupler U20, U21, U18, -- 100Vvdc 6.5 8.3 6.5 8.3
U22, U10, U9 to communication
ports (RI)
Live parts IGBT and earthed screws
(Bl) P -- 1100Vdc 4.0 7.0 5.6 7.0
Main power board:
Relay (RL3, RL4, RL5, RL6) - 230Vac 4.0 7.2 4.0 7.2
two polarity on PCB board(BI)
Transformer(T1) primary parts to _
secondary part 1100Vdc 6.5 9.0 6.5 9.0
Transformer(T1) Iron-core to
secondary part -- 1100Vdc 6.5 11.8 6.5 11.8
Note(s): *, Bl=basic insulation, RI=reinforced insulation. When determine the clearance:
Consider the maximum working altitude of the machine is 2000m.
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10.6.4.2/ TABLE: Impulse voltage test/Dielectric Strength P
10.6.4.3
impulse .partial

test voltage applied between: SVl withstand d'SFhafge result

(Vdc) voltage (V) extinction

9 voltage (V)

DC input terminal to earthed enclosure 2797 4000 -- P
DC input terminal to communication port 5494 6000 -- P
AC output terminal to earthed enclosure 2120 4000 - P
AC output terminal to communication port 4240 6000 -- P
Insulation sheet 2797 4000 - P
Two layers of insulation tape 5494 6000 -- P
Relay pin 3 to pin 4 2797 4000 -- P
DC input terminal to earthed enclosure 2797 4000 -- P
Supplementary information:
10.6.4.4 TABLE: insulation resistance measurements P
Insulation resistance R between: R (MQ) Required R (MQ)
Between mains poles (primary fuse disconnected) >100 10
_Betwe_en parts separated by basic or supplementary >100 10
insulation
_Betwet_an parts separated by double or reinforced >100 10
insulation
Supplementary information:
10.6.4.5 TABLE: resistance of bonding conductors and their terminations P
Accessible conductive part Test current Voltage drop Calculated

(A) (V) Resistance

20x1’ Q)
PE to Enclosure 20 1.4 0.07

Supplementary information:
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No Test Equipment Equipment model Equipment No. Cglljigr;;itzn
1 |Simulation of ac power supply WPLA-330200KVA BZ-DGD-L204 2021/07/12
2 |Solar IV simulator WPLA-150KW BZ-DGD-L013 2021/11/14
3 |Programmable ac load ACLT-38160H BZ-DGD-L003 --

4 | Power analyser PW6001-16 BZ-DGD-L025 2021/3/25
5 | Oscilloscope MS04054B Bz-DGD-L028 2021/3/24
6 |Heating Recorder LR8400-21 BZ-DGD-L032 2021/8/27
7 | Hi-Pot & IR tester Chroma 19032 BZ-DGD-L066 2021/4/25
8 | Noise meter TES-1357 BZ-DGD-L029 2021/3/09
9 |Digital Caliper LS160 BZ-DGD-L048 2021/3/09

10 |Testing Finger B AUTO-B BZ-DGD-L011 2020/11/1
11 |DC Electronic Load IT8511+ BzZ-DGD -L027 | 2020/10/31
12 |Pull and push 2P-1000 BZ-DGB-L080 2021/8/27
13 | Electronic Scale TCS-300 BZ-DGB-L020 2021/3/09
14 | Thermostat 16ms BZ-DGD-L015 2021/3/09
15 |Surge generator HCWG 70 BZ-DGE-L036 2021/5/05
16 |Electromagnetic vibration table ES-20-321 BZ-DGB-L026-1 | 2021/9/08
17 |Impact table SY11-50 BZ-DGB-L069 2021/3/03
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