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Source (EN) Target (UK)

KEMA Laboratories Jlabopartopii KEMA

1038-18 1038-18

Version: 1 Bepcis: 1

KEMA TYPE TEST CERTIFICATE OF CEPTUDIKAT OIENEKTPUYHNX
DIELECTRIC PERFORMANCE XAPAKTEPUCTUK TUMY KEMA
Object OG’exT

A three-pole solid-dielectric pole-mounted

vacuum automatic circuit-recloser

TpunontocHWin TBEPAO-AieNeKTPUYHUIA BaKyyMHUN

aBTOMaTUYHUI peknoysep

1038-18 1038-18

Type Tun

OSM 15-16-800 OSM 15-16-800
Serial No. CepiliHnii HOMep.

OSM: 0050117122452

OSM: 0050117122452

RC: 0100117122461

RC: 0100117122461

Rated voltage

HomiHanbHa Hanpyra

15,5 kVRMS 15,5 kB RMS

Rated frequency HomiHaneHa yacTtoTa
50/60 Hz 50/60 Iy,

Rated current HomiHanbHun cTpym
800 ARMS 800 A RMS
Manufacturer BupobHuk

NOJA Power Switchgear Pty Ltd.,16
Archimedes Place, Murarrie, Brisbane QLD
4172, Australia *)

NOJA Power Switchgear Pty Ltd., 16 Archimedes
Place, Murarrie, Brisbane QLD 4172, AecTpanisi

")

Client

KnienT

NOJA Power Switchgear Pty Ltd., 16
Archimedes Place, Murarrie, Brisbane QLD
4172, Australia

NOJA Power Switchgear Pty Ltd., 16 Archimedes
Place, Murarrie, Brisbane QLD 4172, AscTpanisi

Tested by

MNepeBipeHo

DNV GL Netherlands B.V.,Arnhem, the

Netherlands

DNV GL Netherlands BV, ApHewm, HigepnaHau

Date of tests

[aTta npoBeaeHHsa BUNpoboByBaHb




Smartcat

31 January to 2 February 2018

3 31 ciyHsa no 2 ntotoro 2018 poky

The object, constructed in accordance with the
description, drawings and photographs
incorporated in this Certificate, has been
subjected to the series of proving tests in

accordance with

OO0'eKT, BUrOTOBMEHWI 3rigHO 3 ONMMUCOM,
KpecneHHsMn Ta ooTorpaissmu, BKINKYEHUMU 40
uboro CepTtudikaty, 6yB nigoaHui cepii

nepesipoYHMX BUNpobyBaHb BiANOBIAHO 40

IEC 62271-111:2012 / IEEE Std C37.60:2012
subclauses 6.2 and 6.106.

IEC 62271-111:2012 / IEEE Std C37.60:2012
nignyHkT# 6.2 Ta 6.106.

The results are shown in the record of proving

tests and the oscillograms attached hereto.

PeaynbTaTtu BigobpaxatoTbCa B MPOTOKONI
KOHTPONbHMX BUNpobyBaHb Ta A0AAHUX A0 HbOrO

ocuunorpamMax.

The values obtained and the general
performance are considered to comply with
the above standard(s) and to justify the ratings
assigned by the manufacturer as listed on

page 4.

OTpuMaHi 3Ha4YeHHs Ta 3arasibHa NPOLYKTUBHICTb
BBaXalTbCH TakMMM, LLO BiANOBIgAOTb
HaBegeHVM BuLe cTaHgapTam(am) i
BMNPaBOOBYOTb PENTUHIN, NPU3HAYEHI

BUPOBHUKOM, SIK 3a3HA4YEHO Ha CTOPIHLUI 4.

This Certificate applies only to the object

tested.

Llen CepTtudpikat nowmproeTbes nuie Ha ob’exT,

KU TECTYETLCA.

The responsibility for

BignosiganbHicTb 3a

conformity of any object having the same type

references as that tested

OyOb-aKuin 06'eKT, LLO Mae NOCUIaHHs Ha TUn

06'eKkTy, WO BMNpo6OBYETHCSA

rests with the Manufacturer.

noknagaeTbcsa Ha BupoGHuka.

*) as declared by the manufacturer

*) 3rigHO 3 3as1BO0 BMPOOHMKa

This Certificate consists of 18 pages in total.

3aranom uewn cepTudikat cknagaeTtbcd 3 18

CTOPIHOK.
KEMA Nederland B.V. KEMA Nederland B.V.
/Signature/ /Nignnc/

J.P. Fonteijne

J.P. Fonteijne

Executive Vice President KEMA Laboratories

BukoHasumm Biye-npesnaeHT KEMA Laboratories

Arnhem, 14 March 2018

ApHewm, 14 6epesHsa 2018 poky

Copyright: Only integral reproduction of this
Certificate is permitted without written

permission from DNV GL.

ABTOpCbKi NpaBa: bes nucbmoBoro gossony DNV
GL posBondeTbcsa nuule LinicHe BiATBOPEHHS

Lboro ceptudikara.
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Electronic copies as PDF or scan of this

EnekTpoHHi konii y doopmati PDF abo ckaH yboro

Certificate may be available and have the

status “for information only”.

CepTtudpikat moxe 6yTn JOCTYNHUM | MaTn cTaTyc

"Tinbkn gns iHpopmau,ii”.

The sealed and bound version of the

Certificate is the only valid version.

€aunHoto gincHoto Bepcieto CepTudikaTty €

3anevartaHa Ta nepensieTeHa Bepcis.

2

INFORMATION SHEET

IHOOPMAUIA NMPO CEPTU®DIKALIKO
OBJNTAOHAHHA

1 KEMA Type Test Certificate

1 Ceptudikat BunpobysaHHa Tuny KEMA

A KEMA Type Test Certificate contains a
record of a series of (type) tests carried out in

accordance with a recognized standard.

Ceptudikat BunpobysaHHsa Tuny KEMA mictutb
3anuc npo cepito (TMNoBmMx) BMNpPoOyBaHb,
npoBefeHNX BiANOBIAHO 4O BU3HAHOIO

cTaHgapTy.

The object tested has fulfilled the requirements
of this standard and the relevant ratings
assigned by the manufacturer are endorsed by
DNV GL.

BunpobyBaHuii 06’ekT BignoBigae BMMoram Lboro
cTaHgapTy, a BianoBiOHI PEUTUHIU, MPUCBOEHI

BUpOOHMKOM, cxBaneHi DNV GL.

In addition, the object’s technical drawings
have been verified and the condition of the
object after the tests is assessed and

recorded.

Kpim Toro, 6ynu nepeBipeHi TEXHIYHI KpeCrneHHS
ob’ekTa Ta ouiHeHO Ta 3adhikcoBaHO cTaH 06’ekTa

nicnga sunpobyBaHb.

The Certificate contains the essential drawings

and a description of the object tested.

CepTudikat MiCTUTb OCHOBHI KPECINEHHS Ta ONnc

aocnigxysaHoro ob'ekTa.

A KEMA Type Test Certificate signifies that
the object meets all the requirements of the

named subclauses of the standard.

Ceptudikat BunpobysaHHsa Tuny KEMA o3Havae,
Lo 06’eKT BignoBigae BCiM BMMOram HasBaHUX

NiANYyHKTIB CTaHAapTy.

It can be identified by gold-embossed lettering

on the cover and a gold seal on its front sheet.

Moro MoxHa BMi3HaTK 3a 30M0TUM TUCHEHHSIM Ha
0o6KnagmMHLi Ta 30/10TO NeYaTKo Ha

nepeaHbLOMYy apKyLLUi.

The Certificate is applicable to the object

tested only.

CepTudpikat nowmproeTbCa nuwie Ha 06’ekT, Wo

nepeBipaAeTLCS.

DNV GL is responsible for the validity and the

contents of the Certificate.

DNV GL Hece BignoBiganbHicTb 3a AiACHICTb i

amict CepTudpikaty.
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The responsibility for conformity of any object
having the same type references as the one

tested rests with the manufacturer.

BignoBiganbHicTb 3a Oyab-akunin 06'ekT, WO Mae
nocunaHHsa Ha TN o6'ekTy, L0 BMNPOOOBYETLCH,

noknagaeTbCsi Ha BUPOBHUKA.

Detailed rules on types of certification are
given in DNV GL’s Certification procedure
applicable to KEMA Laboratories.

[eTanbHi npaBuna wogo Tunie ceptmdikawit
HaBeeHi B npoueaypi ceptudpikauii DNV GL, aka

3acTocoByeTbcsa Ao nabopatopin KEMA.

2 KEMA Report of Performance

2 3BIT NMPO BUKOHAHHA KEMA

A KEMA Report of Performance is issued
when an object has successfully completed
and passed a subset (but not all) of test
programmes in accordance with a recognized

standard.

3BiT npo npoaykTmeHicTb KEMA BuaaeTbcs, konm
00’eKT yCniLHO 3aBEpPLUMB i NPOWLLOB MiAMHOXMHY
(ane He BCi) TeCcTOBUX Nporpam BigNoOBIgHO 4O

BM3HaAHOro CTaHaapTy.

In addition, the object’s technical drawings
have been verified and the condition of the
object after the tests is assessed and

recorded.

Kpim Toro, 6ynu nepeBipeHi TEXHIYHI KpeCrneHHs
o0’ekTa Ta ouiHeHO Ta 3ad)ikcoBaHO cTaH 06’ekTa

nicns BunpobyBaHsb.

The report is applicable to the object tested

only.

3BiT 3aCTOCOBHMI nnwe 0o 00’ekTa, WO

nepesipaeTbCA.

A KEMA Report of Performance signifies that
the object meets the requirements of the

named subclauses of the standard.

3BiT npo npogyktueHicte KEMA o3Hauvae, Lo
0o0’eKT BignoBigae BMMOram Ha3BaHuX NignyHKTIB

cTaHgapry.

It can be identified by silver-embossed
lettering on the cover and a silver seal on its

front sheet.

loro MoxHa BU3HAUYMTY 3@ CPIBHUM TUCHEHHSIM
Ha obknaguHui Ta cpibHOO NnevaTko Ha

nepeaHbLOMY apKylLLi.

The sentence on the front sheet of a KEMA
Report of Performance will state that the tests
have been carried out in accordance with ......
The object has complied with the relevant

requirements.

Y pedeHHi Ha nepeaHbOMY apKyLUi 3BIiTY Npo
pesynbTaTth gisneHocti KEMA 6yae 3asHayeHo,
Lo BunpobyBaHHs Oynu npoBeeHi BigNOBIgHO 40

...... O0O’ekT BignoBiaaB BiANOBIAHMM BUMOram.

3 KEMA Test Report

3 3BiT npo BunpobysaHHs KEMA

A KEMA Test Report is issued in all other

cases.

Y BCiX iHWMX BUNagkax BUOAETbLCS 3BIT NPO

BunpobyeaHHa KEMA.

Reasons for issuing a KEMA Test Report

MpuynHamn anga Bugavdi 3BiTy Npo BUNpoOyBaHHSA
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could be:

KEMA moxyTb 6yTu:

* Tests were performed according to the

client’s instructions.

* BunpobyBaHHsa npoBoaunucs 3a BkasiBkammu

KnieHTa.

* Tests were performed only partially

according to the standard.

*» BunpobyBaHHs1 NpOBOAUNNCS NWLLIE YaCTKOBO

BiANOBIAHO OO cTaHAapTy.

* No technical drawings were submitted for
verification and/or no assessment of the
condition of the object after the tests was

performed.

* He 6yno npeactaBneHo TeXHIYHUX KpecneHb
ansa nepesipku Ta/abo He Byno NpoBeAEHO OLHKY

cTaHy o6'ekTa nicns BUNpoOyBaHb.

* The object failed one or more of the

performed tests.

* O6’ekT HE NPONLLIOB OAMH abo Kinbka BUKOHAHUX

TEecTiB.

The KEMA Test Report can be identified by
the grey-embossed lettering on the cover and

grey seal on its front sheet.

3BiT npo BunpobysaHHs KEMA moxHa
iAeHTUIKyBaTK 3a CipUM TUCHEHHAM Ha
o6KnaguHLi Ta Cipoto NeYaTKo Ha NnepegHbOMY

apKyLui.

In case the number of tests, the test procedure
and the test parameters are based on a
recognized standard and related to the ratings
assigned by the manufacturer, the following

sentence will appear on the front sheet.

Akwo KinbkicTb BUNpobyBaHb, npoueaypa
BUNpobyBaHHA Ta NapameTpu BUNpobyBaHb
3aCHOBaHi Ha BU3HaHOMY CTaHAapTi Ta NoB’A3aHi
3 penTuHramu, Npu3HavYeHNMn BUPOBHUKOM, Ha
nepeaHbLOMYy apKyLli 3’ABUTbCA HAcTynHe

PeYEHHS.

The tests have been carried out in accordance

with the client's instructions.

TecTtn 6ynu npoBefeHi 3rigHO 3 IHCTPYKLissMU

KnieHTa.

Test procedure and test parameters were

based on .....

Mpouenypy npoBeaeHHs BUNpobyBaHb Ta 3aaaHi

eKkcnnyartauivHi NOKas3HWKU BU3HAYEHO 3rigHo 3.....

If the object does not pass the tests such

behaviour will be mentioned on the front sheet.

AKLWwo 06'ekT HE NPONLLIOB BMNPOBYBaHHS, MOro

cTtaH 6yae No3HayYeHo Ha NepLUin CTOpPIHLI.

Verification of the drawings (if submitted) and
assessment of the condition after the tests is

only done on client's request.

MepeBipka kpecneHb (3a HagBHOCTI) Ta OUiHKa
CTaHy nicnga BunpobyBaHb NPOBOAUTLCSA TifbKK 3a

OaXxaHHAM KnieHTa.

When the tests, test procedure and/or test
parameters are not in accordance with a

recognized standard, the front sheet will state

Axuwio Tectun, npoueaypa BunpobyBaHHA Ta/abo
napameTpu TECTYBaHHS He BignoBigalTb

BM3HAHOMY CTaHOapTy, Ha nepegHboMy apKyLui
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the tests have been carried out in accordance

with client’s instructions.

Oyge 3a3Ha4deHo, Wo TecTn 6ynu npoBeneHi

BiANOBIAHO 0 IHCTPYKLUiN KNieHTa.

4 Official and uncontrolled test documents

4 OdivinHi Ta HeBpaxoBaHi NPUMIPHUKK

OOKyMeHTaLii Npo NpoBeaeHHs1 BUNpobyBaHb

The official test documents of DNV GL are

issued in bound form.

OdiyinHi TectoBi gokymeHTn DNV GL Bugatotbes

B NpowHypoBaHOMY BU rnsai.

Uncontrolled copies may be provided as a
digital file for convenience of reproduction by

the client.

HekoHTponboBaHi konii MoXyTb 6yT HagaHi y
BUrNAai undposoro carny Ans 3pyvHoOCTi

BiTBOPEHHS KITIEHTOM.

The copyright has to be respected at all times.

ABTOpCbKE NpaBo NOTPIOHO NoBaXkaTu 3aBXau.
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6 Photograph of test object

6 doTorpacia ob6'ekta BuNpobyBaHHSA

1 IDENTIFICATION OF THE OBJECT
TESTED

1 IDEHTU®IKALIA BUNTPOBYBAHOIO
OB'E€EKTA

Ratings/characteristics of the object tested

OuiHkn/xapakTepucTukm 06'ekTa, WO TECTYETbCSH

Frequency YactoTa

50/60 Hz 50/60 Iy

X X

Maximum voltage MakcumarnbHa Hanpyra
15,5 KVRMS 15,5 kB RMS

X X

Power-frequency withstand voltage (1 min dry)

ButpumyBaHa Hanpyra 4actoTu NOTY>XHOCTi (1 X8

Yy CYXOMY pexumi)

50 kKVRMS

50 kB RMS

X

X

Power-frequency withstand voltage (10 sec

ButpumyBaHa Hanpyra 4Yactotu notyxHocTi (10 ¢

wet) Yy BOJIOTOMY peXXmumi)

45 KVRMS 45 kB RMS

X X

Lightning impulse withstand voltage Butpumysana Hanpyra 6nuckasku

110 kVPEAK 110 kB MIK

X X

Continuous (normal) current BesnepepBHUIA (HOpMarnbHWIA) CTPYM

800 ARMS 800 A RMS

Short-time withstand current KopoTko4acHui cTpym, WO BUTPUMYETLCA
16 KARMS 16 kA RMS

Peak withstand current lNikoBa CTiMKICTb 4O CTpyMYy

41,6 kKAPEAK 41,6 kA TIIK

Duration of short-circuit TpuBanicTb KOPOTKOro 3aMUKaHHS

3s 3c

Symmetrical interrupting current CUMETPUYHUIA CTPYM BigpmBy

16 KARMS 16 kA RMS

Symmetrical (fault) making current CUMETPUYHUIA (HECTPABHMWIA) BMUKAIOUNIA CTPYM
41,6 kKAPEAK 41,6 kA TIIK
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Operating sequence

OnepauiiHa NocnigoBHICTb

0-0,1 s-CO-1 s-CO-1s-CO

0-0,1 s-CO-1 s-CO-1s-CO

Cable-charging interrupting current

Kabenb-3apsgHuin cTpym BigpuBy

25 ARMS 25 ARMS

Line-charging interrupting current CTpyM nepepuBaHHsA 3apagy niHii

5 ARMS 5 ARMS

Supply voltage control cubicle Wadpa ynpaBniHHA Hanpyror >XMBMEeHHS
110/230 Va.c. 110/230 B.cT.

X = This rating has been proved by the tests of
this Certificate.

X = Llen perTuHr niaTBepaxeHo

BMNpPoBGyBaHHAMYK Lboro CepTudikaTy.

Description of the object tested

Onwuc gocnigyxyBaHoro ob'ekra

Automatic circuit recloser

ABTOMaTUYHNIA NepeMmnkad naHurora

Manufacturer

BupobHuk

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, Australia

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, Asctpanis

Type

Twun

OSM 15-16-800

OSM 15-16-800

Serial number

CepiriHuii Homep

0050117122452

Year of manufacture

Pik BurotoBneHHs

2017

Vacuum interrupters

BakyymHi nepepvBHUKM

Manufacturer

BupobHuk

Siemens AG, Berlin, Germany

Siemens AG, bepniH, HimeuunHa

Type Tun
VSA12020 VSA12020

Serial number: CepiliHnii HOMep:
Phase A ®a3za A

7016386

Phase B ®a3a B

7015116

Phase C ®aza C

7015127
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Rated voltage

HomiHanbHa Hanpyra

15,5 kVRMS 15,5 kB RMS

Rated current HomiHanbHuin cTpym

800 ARMS 800 A RMS

Frequency YactoTa

50/60 Hz 50/60 Iy

Short-time withstand current KopoTko4acHui cTpym, WO BUTPUMYETLCA
16 KARMS 16 kKA RMS

Duration of short-circuit TpuBanicTb KOPOTKOro 3aMUKaHHSA

3s 3c

Recloser control cubicle

LWadpa kepyBaHHS peknoysepom

Manufacturer

BupobHuk

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, Australia

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, Asctpanis

Type

Twun

RC - controller

RC - koHTponep

Serial number

CepiriHuii Homep

0100117122461

Protection relay

Pene saxucty

Manufacturer

BupoGHuk

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, Australia

NOJA Power Switchgear Pty Ltd., Murarrie,
Brisbane QLD, AscTpanis

Serial number

CepinHnii Homep

0311717090549

List of drawings

Cn1cok kpecneHb

The manufacturer has guaranteed that the
object submitted for tests has been
manufactured in accordance with the following

drawings and/or documents.

BupobHuk rapaHTye, Wwo 06'eKT, nogaHui Ha
BUNpoBYyBaHHSA, BUrOTOBMEHWI BigNOBIgHO 4O

HaCTYNHWUX KpecneHb Ta/abo AOKYMEHTIB.

KEMA Laboratories has verified that these
drawings and/or documents adequately

represent the object tested.

JNlabopatopii KEMA nigtBepannu, wo ui
KpecneHHs Ta/abo AOKYMEHTM afeKkBaTHO

NPeAcTaBnAlTb 4OCNIAKYBaHUA 00 €KT.

The manufacturer is responsible for the

Bupo6GHuMK Hece BignoBiganbHICTL 3a
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correctness of these drawings and/or

documents and the technical data presented.

NpaBUNBHICTb LMX KpecneHb Ta/abo AOKYMEHTIB

Ta npeacraBieHnx TEXHIYHNX OaHUX.

The following drawing and/or document has

been included in this Certificate:

o yboro CepTtucpikaty 6yno Bkno4YEHO

HaCTYNHWIA KpecrneHHsA Ta/abo OOKYMEHT:

Drawing no./document no.

Ne kpecneHHs/Ne fokymeHTa.

Revision

Mepernag

NOJA-310-5014

NOJA-310-5014

1

The following drawings and/or documents
have been stamped by KEMA Laboratories

and returned to

HacTynHi kpecneHHs Ta/abo AokyMeHTH Bynu
npowTamnoBaHi nabopartopismm KEMA Ta

NOBEPHYTI

the manufacturer:

BUPOBHMKY:

Drawing no./document no.

Ne kpecneHHsi/Ne gokymeHTa.

Revision MNepernag
NOJA-310-5017 NOJA-310-5017
0

NOJA-461-30 HOA-461-30
4

300-1240 300-1240

4

310-1001 310-1001

2

310-1008 310-1008

3

310-1025 310-1025

2

310-1071 310-1071

4

310-1127 310-1127

4

310-1147 310-1147

1

310-1164 310-1164
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3

310-1173 310-1173

0

310-1220 310-1220

2

310-1302 310-1302

3

310-1303 310-1303

0

310-3017 310-3017

5

310-3054 310-3054

5

310-3058 310-3058

0

310-3083 310-3083

2

310-3120 310-3120

2

310-3121 310-3121

2

180640

0

GENERAL INFORMATION 3ATAJTbHUIA ONC

2.1 The tests were witnessed by 2.1 Csigkamu BunpobyBaHb 6ynu
Name HasBa

Company KomnaHis

Griffiths, S. Ipichcpite, C.

NOJA Power Switchgear Pty Ltd., NOJA Power Switchgear Pty Ltd.,
Samarski, O. Camapcbkui, O.

Murarrie, Brisbane QLD, Australia Murarrie, Brisbane, Qld, Asctpanis
2.2 The tests were carried out by 2.2 BunpobyBaHHSA npoBoamB
Name Hassa
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Company

KomnaHis

Boruz, M.

bopys, M.

DNV GL Netherlands B.V., Arnhem, the

Netherlands

DNV GL Netherlands BV, ApHewm, HigepnaHgu

2.3 Purpose of test

2.3 MeTa BunpobyBaHb

Purpose of the test was to verify whether the
material complies with the specified

requirements.

MeToto BuNnpoGyBaHHs Byno nepesipuTh, Yn

BigNoBigae maTepian 3asHa4yeHUM BUMOram.

2.4 Measurement uncertainty

2.4 Moxnbkn BUMIpIOBaHHSA

A table with measurement uncertainties is

enclosed in this Certificate.

Tabnuua 3 HeBU3HAYEHICTIO BUMIPIOBaHb

popaetbea oo uboro Ceptudikary.

Unless otherwise stated, the measurement
uncertainties of the results presented in this

Certificate are as indicated in that table.

£AKLWO He BKa3aHo iHWwe, NoXMOKM BUMIpOBaHHS
pes3ynbTaTiB, NpeACcTaBneHnx y LboMy

CepTtudikari, BignosigatoTb Ui Tabnuu,i.

3 DIELECTRIC TESTS

3 AIENEKTPUYHI TECTW

3.1 Test conditions

3.1 YmoBu BrnpobyBaHHs

Condition

CraH

Voltage applied to

Hanpyra, nogaHa Ha

Earthed 3azemneHui
Recloser Peknoysep

1

R P

A B,C S T,F ABCST,F
Open position BigkpuTta nosuuisa
2

S S
AB,C,RTF AB,C,RTF
Open position BiokpuTa nosuuis
3

A A

B,C,S,T,F B,C,S,T,F

Open position

BiokpuTta nosuuiga

4
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B B

AB,C,STF ABC,STF
Open position BigkpuTta nosuuisa

5

AR AR

B,C,S,T,F B,C,S,T,F
Closed position 3aKkpuTe NONOXEHHS
6

B, S B, S

AC,RT,F AC,RT,F

Closed position

3aKkpuTe NONoXeHHs

In the above table F represents the frame of

the test object.

Y HaBeaeHin Buwwe Tabnuui F npeacrtaeneHa

pama o6'ekTa, LWo BMNPo6OBYETLCS.

Note

MpumiTka

An alternate test procedure described in IEC
62271-1 (subclause 6.2.5) was used in which

nine test conditions are described.

Byna BukopuctaHa anbTepHaTMBHa npoueaypa
BUNpobyBaHHS, onncana B IEC 62271-1 (nignyHKT
6.2.5), B sIKii onncaHo OeB’saTb yMOB

BMNPOOYBaHHS.

Three of the test conditions were omitted
because the arrangement of the outer poles is
symmetrical with respect to the center pole

and the frame

Tpw ymoBwu BuNpobyBaHHA 6ynu onyLleHi,
OCKiNbKM pO3TallyBaHHA 30BHILLIHIX NOSOCIB €
CUMETPUYHUM BiQHOCHO LlEHTpanbLHOro ctoena Ta

pamu

3.2 Lightning impulse voltage test

3.2 lNepesBipka Hanpyru 65IMCKaBMYHOIO iIMMYIbCY

Standard and date

CraHgapT i gata

Standard

Cranpgapt

IEC 62271-111/ IEEE Std C37.60, subclause
6.2.6.2

IEC 62271-111 / IEEE Std C37.60, nignyHkT
6.2.6.2

Test date

[Hata BunpobyBaHHs

31 January 2018

31 ciuHa 2018 poky

Environmental conditions

YMOBM HaABKONMULLHLOIO CepeaoBuLLLa

Ambient temperature

Tem nepartypa HaBKOIMULWIHBbOIo cepenosuila

20°C

20 °C

Ambient air pressure

TuWCK HAaBKONULLHBLOIO MOBITPA
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1010

hPa

rMa

Humidity (relative)

BonoricTtb (BigHOCHA)

51

%

%

Correction factor for standard atmospheric

conditions

lNonpaBoyHUI KoedilieHT ana cTaHgapTHUX

aTMocdepHUX ymoB

Air pressure

Tuck nosiTps

k10,997

k10,997

Total correction factor

3aranbHuin NoNpaBoYHUIA KoedilieHT

Kt = k1 x k2 0,975

KT =k1 x k2 0,975

Humidity

BornoricTb noBiTps

k2 0,978

k2 0,978

IEEE procedure

MNpouenypa IEEE

Positive and negative polarity

lNoanTMBHa | HeraTMBHa NONSAPHICTb

Air pressure

Tuck nosiTps

kd 0,997 and 0,997

ko 0,997 1 0,997

Total correction factor positive

3aranbHuin NoNpaBoYHUN KoedilieHT NO3NTUBHUIA

(kd / kh) (ko /krog)
0,982 0,982
Humidity Bonorictb nosiTps

kh 1,015 and 1,000

k rog1015i 1000

Total correction factor negative

3aranbHuin NONpPaBOYHUIA KOEMILIEHT HEraTUBHUN

(kd / kh)

(kg /krog)

0,997

0,997

No correction factors were applied.

lMonpaBoYyHi koedilieHTM He 3acTOCOBYBanucs.

Preconditioning

MonepeaHe KOHANLOHYBAHHS

On client’s request preconditioning impulses

were applied prior to each test condition.

3a GaxxaHHsAM KieHTa nepes KOXXHUM TECTOBUM
YMOBOI 3aCTOCOBYBasucs iMnynbcu

nonepeaHbOro KOHANLIOHYBaHHS.

The sequences and voltage levels are

presented in the table below.

lNocnigoBHOCTI Ta piBHI HaNpyru nNpeacTaBneHi B

Tabnuui HXYe.

Condition

CraH
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Polarity

MNonsapHicTb

Sequence and applied percentage of test

MocnigoBHIcTL i BiacOTOK NpuknageHoi

voltage % BUNpobyBansHOI Hanpyrn %
1

Positive Mo3nTtuBHUM
50, 70, 90, 95 50, 70, 90, 95
Negative HeratusHui
50, 70, 90, 95 50, 70, 90, 95
2

Positive Mo3nTtuBHUIM
50, 70, 90, 95 50, 70, 90, 95
Negative HeratusHui
50, 70, 90, 95 50, 70, 90, 95
3

Positive Mo3nTtuBHUM
50, 70, 90, 95 50, 70, 90, 95
Negative HeratnsHui
50, 70, 90 50, 70, 90

4

Positive Mo3nTtusBHUM
50, 70, 90 50, 70, 90
Negative HeratusHui
50, 70, 90 50, 70, 90

5

Positive Mo3nTtuBHUIM
50, 70, 90 50, 70, 90
Negative HeratusHui
50, 70, 90 50, 70, 90

6

Positive Mo3nTtuBHUM
50, 70, 90 50, 70, 90
Negative HeratmnsHui
50, 70, 90 50, 70, 90
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Characteristic test data

[aHi xapakrepucTukmn BunpobysaHb

Condition

CraH

Voltage applied to phase

Hanpyra, npuknageHa go dasm

Applied voltage

lNpuknageHa Hanpyra

kV

kB

Polarity

MNonsapHicTb

Number of impulses

KinbkicTb imnynbcis

Breakdown in self-restoring insulation

MopyLueHHs caMOBIAHOBOBArbHOI i30naLiT

1

R P

110

Positive Mo3nTtuBHUIM
15

0

Negative HeratnsHui
15

2

Impulse no. 4 and 5 ImMnynbc Ne 41 5
2

S S

110

Positive Mo3nTtuBHUIM
15

1

Impulse no. 3 Imnynbc Ne 3
3

A A

110

Negative HeratusHui
15

0

Positive Mo3nTtusBHUM

15
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0

4

B

110

Negative

HeraTtuBHuii

15

0

Positive

MNo3nTnBHUA

15

0

5

AR

AR

110

Negative

HeratuBHuii

15

0

Positive

MNo3nTmnBHUA

15

0

6

BS

BS

110

Negative

HeratuBHuii

15

0

Positive

MNo3nTnBHUA

15

0

Examples of oscillograms for condition no. 1

are presented in figures 1to 8

Mpuknagu ocumnorpam ans ymosu Ne. 1

npeacraBneHi Ha pucyHkax 3 1 no 8

Note

MpumiTka

* The test voltage was not corrected for

atmospheric conditions, resulting in slightly

» BunpobyBanbHa Hanpyra He Byna ckopuroaHa

3 ypaxyBaHHsIM aTMOCepHMX YMOB, L0
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higher test voltages than required and thus a

more severe test.

npun3Beno 4o eLlo BULLOI BUNpoOyBanbHOI
Hanpyru, HiXX NOTPIOHO, i, OTXXe, 40 XKOPCTKILLIOro

BUNPOBYBaHHS.

« For test conditions, see subclause 3.1 of this

Certificate.

* YmMoBM BUNpobyBaHHA AMB. Y NignyHKTi 3.1

yboro CepTtudikary.

Requirements

Bumorn

The number of disruptive discharges shall not
exceed two for each series of 15 impulses and
no disruptive discharge shall occur on non-

self-restoring insulation.

KinbKiCcTb pynHIBHUX pOo3psaaiB He MOBUHHA
nepeBuvLLYyBaTH ABOX A115 KOXHOT cepil 3 15
iMOynbCiB, a Ha i3onsuii, Wo He
CaMOBIAHOBIETLCH, HE MOBMHHO BigbyBaTunca

PYMHIBHOIO po3psaay.

This is verified by at least 5 impulses without
disruptive discharge following that impulse

which caused the last disruptive discharge.

Lle nigTBepaXyeTbCA NPpMHANMHI 5 iMnynscamm
6e3 pynHIiBHOro po3psaay, LWo cnigyoTb 3a TUM
iIMNYNbCOM, SIKUA BUKIUKaB OCTaHHIA PYMHIBHUA

po3psa.

When necessary, additional impulses shall be

applied.

Mpn HeobXiAHOCTI 3aCTOCOBYOTLCA 4OAATKOBI

iMNynbCU.

Result

PesynbTaTt

The object passed the tests.

O6'ekT NnponLLoB BUNPOBGYBaHHS.

Fig.1 Waveshape test situation no 1 (+) 50%

Puc. 1 Cutyauisa 3 BunpobyBaHHaM hopmun XBuUni
Ne 1 (+) 50%

Fig.2 test situation no 1 (+) 100%

Puc. 3 Cutyauia 3 Bunpo6ysaHHam Ne 1 (+) 100%

Fig.3 test situation no 1 (+) 100%

Puc. 3 Cutyauia 3 Bunpo6ysaHHam Ne 1 (+) 100%

Fig.4 test situation no 1 (+) 100%

Puc. 4 Cutyauia 3 Bunpo6ysaHHam Ne 1 (+) 100%

Fig.5 Waveshape test situation no 1 (-) 50%

Puc. 5 Cutyauis 3 BunpoGyBaHHAM bopMu XBUni
Ne 1 (-) 50%

Fig.6 test situation no 1 (-) 100%

Puc. 6 Cutyauis 3 Bunpo6ysaHHsam Ne 1 (-) 100%

Fig.7 test situation no 1 (-) 100%

Puc. 7 Cutyauis 3 Bunpo6ysaHHsam Ne 1 (-) 100%

Fig.8 test situation no 1 (-) 100%

Puc. 8 Cutyauis 3 BunpobysaHHam Ne 1 (-) 100%

3.3 Dry power-frequency voltage test

3.3 Cyxe BunpobyBaHHs CUNOBOI 4acToTH

Hanpyru

Standard and date

CraHgapT i gata

Standard

Cranpgapt
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IEC 62271-111/ IEEE Std C37.60, subclause
6.2.6.1

IEC 62271-111 / IEEE Std C37.60, nignyHkT
6.2.6.1

Test date

[aTa BunpobyBaHHSA

1 February 2018

1 notoro 2018 poky

Environmental conditions

YMOBW HaBKOMULLHBLOrO cepeaoBULLa

Ambient temperature

TeMHepaTypa HaBKOJIMLLHbOIo cepenosuila

20 °C 20 °C

Ambient air pressure TuWCK HaBKONULLHBOrO MOBITPS
997

hPa rfMa

Humidity (relative) BonoricTb (BigHOCHA)

51

%

%

Correction factor for standard atmospheric

conditions

lNonpaBoyHUIM KoedilieHT ana cTaHgapTHUX

aTtMocepHUX yMoB

Air pressure

Tuck noBsiTps

k1 0,984 k1 0,984

Total correction factor 3aranbHuin NonNpaBoYHUN KoedilieHT
Kt = k1 x k2 KT = k1 x K2

0,960 0,960

Humidity Bonorictb nosiTps

k2 0,975 k2 0,975

IEEE procedure

Mpouenypa IEEE

Air pressure

Tuck nosiTps

kd 0,984 kA 0,984

Total correction factor ( 3aranbHuin nonpaBoYHUIA KoemilieHT (
(kd / kh) (ko /krog)

0,970 0,970

Humidity Bonorictb noBiTps

kh 1,015 kroa 1,015

No correction factors were applied.

[NonpaBoyHi KoeilieHTN He 3aCcTOCOBYBaNUCS.

Condition

CraH

Applied voltage,

lNpuknageHna Hanpyra
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60 Hz 60 Ny

kV kB

Duration TpvBanicTb

min XB

Observations CnocrepexeHHs
1

50

1

No flashover, no breakdown

3aropsiHHA Ta pyvHyBaHHS BiACYTHI

2

50

1

No flashover, no breakdown

3aropsiHHA Ta pyvHyBaHHS BiACYTHI

3

50

1

No flashover, no breakdown

3aropsiHHA Ta pynHYBaHHSA BigCyTHI

4

50

1

No flashover, no breakdown

3aropsiHHA Ta pynHYBaHHSA BigCyTHI

5

50

1

No flashover, no breakdown

3aropsiHHA Ta pyvHyBaHHS BiACYTHI

6

50

1

No flashover, no breakdown

3aropsiHHA Ta pyvHyBaHHS BiACYTHI

Note

MpumiTka

* The test voltage was not corrected for
atmospheric conditions, resulting in slightly

higher test voltages than required and thus a

» BunpobyBanbHa Hanpyra He Byna ckopuroaHa
3 ypaxyBaHHsIM aTMOC(EPHNX YMOB, LLIO

npu3Beno 4o AeLo BULLOT BUNpobyBanbHOi
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more severe test.

Hanpyru, HiXX NOTPIOHO, i, OTXXe, 40 XKOPCTKILLIOro

BUNPOBYBaHHS.

« For test conditions, see subclause 3.1 of this

Certificate.

* YmMoBM BUNpobyBaHHA AMB. Y NignyHKTi 3.1

yboro Ceptudikary.

Requirements

Bumorn

No disruptive discharge shall occur.

PynHiBHWMIA po3psg He mae BigbyBaTuca

Result

PesynbTat

The object passed the tests.

OG6'ekT nporioB BUNPOBYBaHHS.

3.4 Wet power-frequency voltage test

3.4 BunpobyBaHHS Hanpyru BOnoroi 4actoTu

Standard and date

CraHpgapT i gata

Standard

Cranpgapt

IEC 62271-111/ IEEE Std C37.60, subclause
6.2.6.1

IEC 62271-111 / IEEE Std C37.60, nignyHkT
6.2.6.1

Test date(s)

HaTa(n) BunpobyBaHHSA

2 February 2018

2 nmoTtoro 2018 poky

Environmental conditions

YMOBW HaBKOMULLHBLOrO cepeaoBULLa

Ambient temperature

TemnepaTypa HaBKONMULLIHBOTO CEpPeoBMLLA

20 °C 20 °C

Ambient air pressure TuWCK HaBKONULLHBOrO MOBITPS
999 hPa 999 rlMa

Humidity (relative) BonoricTb (BigHOCHA)

54 % 54 %

Correction factor for standard atmospheric

conditions

MonpaBoYHUIN KoeilieHT Ana ctaHaapTHUX

aTMocdepHUX ymoB

IEC procedure

Mpouenypa IEC

Air pressure

Tuck noBiTps

k1 0,986 k1 0,986

Total correction factor 3aranbHuin NonNpaBoYHUN KoedilieHT
Kt = k1 KT = K1

0,986 0,986

IEEE procedure

MNpouenypa IEEE

Air pressure

Tuck nosiTps

kd 0,984

k4 0,984
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Total correction factor

3aranbHuin NonNpaBoYHUN KoedilieHT

(kd / 1)

(ka/)

0,986

0,986

No correction factors were applied.

lNonpaBoYyHi KoeilieHTN He 3aCTOCOBYBaNUCS.

Artificial rain conditions (measured values)

YMOBU LUTYYHOrO AoLy (BMMIPSIHI 3HaYeHHS)

Water conductivity (at 18 C)

BogonposigHictb (npu 18 °C)

101 £ 15 101 £ 15

M S/cm M S/em

Precipitation rate (vertical) PiBeHb onagis (BepTukanb)
1,5+ 0,5 1,5+ 0,5

mm/min MM/XB

Precipitation rate (horizontal)

PiBeHb onagis (ropm3oHTanb)

1,5+ 0,5 1,5+ 0,5
mm/min MM/XB
Condition CraH

Applied voltage,

lNpuknageHa Hanpyra

60 Hz 60 Ny

kV kB

Duration TpvBanicTb

Observations CnocrepexeHHs

3

45

10

No flashover, no breakdown 3aropsiHHA Ta pyvHyBaHHS BiACYTHI
6

45

10

No flashover, no breakdown 3aropsiHHA Ta pyvHyBaHHS BiACYTHI
Note MpumiTka

* The test voltage was not corrected for
atmospheric conditions, resulting in slightly

higher test

* BunpobyBanbHa Hanpyra He Byna BunpasrneHa 3
ypaxyBaHHAM aTMOCEPHMX YMOB, LLO NPU3BESNO

[0 TPOXM BULLLOTO TECTY

voltages than required and thus a more severe

Hanpyru, Hixk NOTPIOHO, i, oTXxe, BinbL cyBope
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test.

BUNPOBYBaHHS.

« For test conditions, see subclause 3.1 of this

Certificate.

* YmMoBM BUNpobyBaHHA AMB. Y NignyHKTi 3.1

yboro Ceptudikary.

Requirements

Bumorn

No disruptive discharge shall occur.

PyiiHiBHUIA po3psig He mae BigbyBaTtumcs

Result

PesynbTaTt

The object passed the tests.

OG6'ekT nporioB BUNPOBYBaHHS.

3.5 Partial discharge test

3.5 BunpobyBaHHA Ha YacTKOBE pO3PAIKEHHSA

Standard and date

CraHpgaprT i gata

Standard

Cranpgapt

Client’s instructions, based on IEC 62271-111
/ IEEE Std C37.60, subclause

I[HCTpyKUiT knieHTa Ha ocHosi IEC 62271-111/
IEEE Std C37.60, nignyHkT

6.106

Test date

[aTa BunpobyBaHHSA

1 February 2018

1 notoro 2018 poky

Environmental conditions

YMOBW HaBKOMULLHBLOrO cepeaoBuLLa

Ambient temperature

TemnepaTypa HaBKONMULLIHBOTO CEpPeoBMLLA

20 °C 20 °C

Ambient air pressure TuWCK HaBKONULLHBLOIO MOBITPA
997 hPa 997 rlMa

Humidity (relative) Bonorictb (BigHOCHA)

51 % 51 %

Characteristic test data

[aHi xapakTepucTukun BUNnpobyBaHb

Temperature of test object

Temnepatypa gocnigyxyBaHoro ob'ekta

19 °C 19 °C

Calibration KanibpyBaHHs

10 pC 10 pC

Noise level at 1,1 Ur PiBeHb wymy 1,1 U r
<3pC <3wrt

Declared sensitivity 3asBneHa YyTnmBicTb
6 pC 6 pC

Required sensitivity HeobxigHa 4yTtnuBicTb
<10pC <10pC
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Centre frequency

LleHTpanbHa 4YacTtoTa

963 kHz 963 kl'y

Bandwidth (Af)B Cwmyra nponyckaHHs (Af)B

9 kHz 9 klMy

Test frequency YacToTa BunpobysaHb

60 Hz 60 Ny

Coupling capacitor 3'eqHyBanbHWI KOHAEHCATOP
2600 pF 2600 n®

Complete panel - rated voltage (Ur): 15,5 kV

KomnnekTHa naHenb — HOMiHanbHa Hanpyra (U r ):
15,5 kB

Condition

CraH

Voltage applied, 60 Hz

MpuknageHa Hanpyra, 60 My

Duration

Tpusanictb

S

S

Partial discharge level

PiBeHb YacTkoBOro pospsay

pC pC
..xUr/~3 .. xUr/+3
kV kB

1

1,95 1,95

17,5 17,5

60

1,1 1,1

9,8 9,8

Noise level PiseHb wymy
2

1,95 1,95

60

1,1 1,1

9,8 9,8
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Noise level PiBeHb ymy
3

1,95 1,95

60

1,1 1,1

9,8 9,8

Noise level PiseHb wymy
4

1,95 1,95

60

1,1 1,1

9,8 9,8

Noise level PiBeHb ymy
5

1,95 1,95

60

1,1 1,1

9,8 9,8

Noise level PiseHb wymy
6

1,95 1,95

60

1,1 1,1

9,8 9,8
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Noise level

PiBeHb ymy

Note

MpumiTka

Test conditions are presented in chapter 3.1.

YMoBu BUNpoOyBaHHs NpeacTaBneHi B po3gini
3.1.

Requirement

Bumorn

Partial discharge limits are not defined for the

general case.

,D,J'IFI 3aralfibHOro smnagky MeXi 4YaCTKOBOro

CKMOaHHs1 He BU3HAYEHI.

Partial discharge limits for the equipment
under test shall be declared by the
manufacturer and serve as the guaranteed

limit.

Mexi YacTkoBOro po3psifly Anst obnagHaHHs, LWo
BMNPOBGOBYETLCS, MOBUHHI OyTW 3asiBNeEHi

BMPOGHUKOM i Cry)kaTb rapaHTOBaHOK MEXEL.

In accordance with the manufacturer, the
partial discharge quantity shall be <10 pC at
1,1 Ur/v/3.

BignoBigHo 00 BUpOGHMKA, KifbKICTb 4YaCTKOBOro

po3psigy nosuHHa 6yt <10 nC npu 1,1 U r /4/3.

Result

PeaynbTat

The object passed the test.

OG6'ekT nporioB BUNPOBYBaHHS.
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5 MEASUREMENT UNCERTAINTIES

5 NOXMBKN BUMIPIOBAHb

The measurement uncertainties in the results

presented are as specified below unless

Moxunbkun BUMipOBaHHA B NpeacTaBneHnx

pesynbTaTax BKa3aHi Hx4e, SKLLO He BKa3aHo

otherwise iHLe.
indicated.
Measurement BumiptoBaHHs

Measurement uncertainty

Moxnbkn BUMipIOBaHHSA

Dielectric tests and impulse current tests:

HienekTpnyHi BUNpoGyBaHHS Ta BUNPOOYBaHHS

iMMYNbCHUM CTPYMOM:

Peak value lMikoBe 3HayeHHs
<3% <3%

Time parameters NapameTpu yacy

<10 % <10 %

Capacitance measurement BumiptoBaHHA EMHOCTI
0,3 % 0,3 %

Tan & measurement

BumiptoBaHHA BenuyuHM Tan ©

+0,5% +5x10-5

+0,5% +5x10-5

Partial discharge measurement:

BumiptoBaHHA YacTKkoBOro po3psaay:

<10 pC

<10 pC

2pC

2pC
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10 to 100 pC Bin 10 go 100 pC

5pC 5pC

> 100 pC > 100 pC

20 % 20 %

Measurement of impedance BumiptoBaHHsa imnegaHcy
<1% <1%

AC-resistance measurement

BumiproBaHHA onopy 3MiHHOro cTpymy

Measurement of losses

BumiptoBaHHs BTpaT

<1% <1%

Measurement of insulation resistance BumiptoBaHHS ornopy isonauii
<10 % <10 %

Measurement of DC resistance: BumiproBaHHA onopy NOCTIMHOro cTpymy:
1to5uQ Big 1 oo 5 uQ

1% 1%

510 10 uQ Big 5 o 10 uQ

0,5 % 0,5 %

10 to 200 pQ Bia 10 go 200 uQ

0,2 % 0,2 %

Radio interference test TecT Ha pagionepeLukoan
2dB 2 b

Calibration of current transformers

lNosipka TpaHcdopmaTopiB CTPYMY

2,2 x 10-4 li/lu and 290 prad

2,2x10-41i/luTa 290 prad

Calibration of voltage transformers

KanibpyBaHHs TpaHcopmaTopiB Hanpyru

1,6 x 10-4 Ui/Uu and 510 prad

1,6 x10-4Ui/Uui510 prad

Measurement of conductivity

BumiptoBaHHS NPOBIAHOCTI

5%

5%

Measurement of temperature:

BumiptoBaHHS Temnepartypu:

-50 to -40 °C

Big -50 go -40 °C

3K 3K

-40 10125 °C Big -40 no 125 °C
2K 2K

125 to 150 °C 125-150 °C

3K 3K
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Tensile test

BunpobyBaHHs Ha po3Tar

1%

1%

Sound level measurement

BumiptoBaHHA piBHS 3BYKY

type 1 meter as per IEC 60651 and

Tvn 1 meTp BignosigHo go ctangapty IEC 60651 i

ANSI $1,4,1971

ANSI $1,4,1971

Measurement of voltage ratio

BumiptoBaHHA KoeilieHTa Hanpyru

0,1 %

0,1 %

6 PHOTOGRAPH OF TEST OBJECT

6 POTOIPADIA OB'EKTA BUNPOBYBAHHA

Test set-up for wet power-frequency voltage

tests.

anpo6yBaana yCTaHOBKa And npoBeeHHA
BOHOFMXBMHpO6yBaHbHaﬂperHOTyMHOCﬂ

4acToTun.




