PEHLA

Report No.:

18PE0402

14092Ra

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Circuit Diagram
Internal Arc Test

Generator

\éﬁ\ Master Breaker
2\ | Make Switch

! ! Inductance

Resistor

Shunts
: Voltage
Dividers
\%f-_%l Aux. Circuit-
Breaker

' Test Object
{Switchgear)

o
I
I

“‘“

Sheet: 14

Ha ocHoBaHue un.36a
an.3 ot 300N




PEHLAS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN

Report No.:  14092Ra Sheet: 15

Test Results
Internal Arc Test

Internal arc test
07" May 2014
Condition of test object: Factory new

Date of test:

Test arrangement: See sheet 3

Connections to test object: Infeed three-phase via cables to the cable terminals of the right hand side

infeed panel.
Arc initiation: Three-phase by means of a copper wire @ 0.5 mm across the cable
terminals in the cable compartment.
Test No.: Applied voltage Test frequency: Test duration:
(phase to phase):
PEHLA 14092Ra/ 04 6.7 kV 50 Hz 1.03s
Test current
AC component
Peak current During the first three | At the end of the Integral
half-cycles test
kA kA KA kA
L1 80.5 37.5 314 30.7
L2 75.3 38.4 33.3 325
L3 58.1 37.6 31.2 31.0
Average value 314
Equivalent short-circuit duration 1.03s | related to a short-circuit current of 31.5 KA.

Assessment of the test:

Criteria according to IEC 62271-200 fulfilled (yes/no)
No.1: | Correctly secured doors and covers do not open yes
No.2: | No fragmentation of the enclosure cccurs and no parts more than 60 g fly away yes
No.3: | Arcing does not cause holes in the accessible sides up to a height of 2m yes
No.4: |indicators do not ignite due to the effect of hot gases yes
No.5: | The enclosure remains connected to its earthing point yes
Remarks: PEHLA 14092Ra/ 01: Current calibration
PEHLA 14092Ra /02 - 03: Ferset};egSt on external short-circuit to determine the settings for

Test results:
The test object passed the test performed in accordance with the applied test specificatians

The requirements for the verification of the internal arc classification IAC AFLR 31.5
/] compartment tested. Ha ocHoBaHue un.36a

N/ The additional indicators within the LV compartment did not ignite and the compartnjan.3 ot 30IM

during the test.
Pressure measurement:

Pressure 1: Cable compartment, front Door, bottom

Pressure 2: Cable compartment, above the front Door, top

Pressure 3: Arc duct, above the switchgear, front side &
Pressure 4. Cable compartment, beside IR window

13PE1104
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Photos

LA 14092 Ra

Photo No. 01
Before test PEHLA 14092Ra / 04
Initiation wire across the cable terminals in the cable compartment

Ha ocHoBaHue un.36a
an.3 ot 3001

Photo No. 02
Before test PEHLA 14092Ra / 04
Test object, front view with additional indicators in low-voltage compartry

18PE0402
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‘Report No.:  14092Ra Sheet: 17

Photos

Photo No. 03
Before test PEHLA 14092Ra / 04
Test object, front view with pressure sensors marked in red

Pressure 1: Cable compartment, front Door, bottom
Pressure 2: Cable compartment, above the front Door, top
Pressure 3: Low-voltage compartment, front Door

Ha ocHoBaHue un.36a
an.3 ot 30I

Photo No. 04
Before test PEHLA 14092Ra / 04
Test object, rear view with pressure sensors marked in red and the IR wind
Pressure 4: Cable compartment, beside IR window y
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PEHLS GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
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Photos

Photo No. 05
Before test PEHLA 14092Ra / 04
Test object, front view with indicators

Ha ocHoBaHue un.36a
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Photo No. 06 e
Before test PEHLA 14092Ra / 04
Test object, side view with indicators
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Photos

Photo No. 07
After test PEHLA 14092Ra / 04
Test object, front view with indicators

Photo No. 08
After test PEHLA 14092Ra / 04
Test object, side view with indicators
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Photos

Photo No. 09
After test PEHLA 14092Ra/ 04
Test object, front view without indicators
Additional indicators in low-voltage compartment

Photo No. 10
After test PEHLA 14092Ra / 04
Test object, doors of the compartments opened
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Photos

Photo No. 11
After test PEHLA 14092Ra / 04
Test object, front view without indicators
Test object, front view with additional indicators in low-voltage compartment

/// Photo No. 12
.S / After test PEHLA 14092Ra/ 04 Ha ocHoBaHue un.36a
i/ Test object, rear view with the IR window an.3 ot 300
/!
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Sheet: 22

PEHLA 14092Ra / 04

GESELLSCHAFT FUR ELEKTRISCHE HOCHLEISTUNGSPRUFUNGEN
Oscillogram No.
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Sheet: 23

Report No.:  14092Ra

Oscillogram No.
PEHLA 14092Ra / 04
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Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsection 1 AlkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

PEHLA - Gesellschaft fiir elektrische Hochleistungspriifungen
Hallenweg 40, 68219 Mannheim

Location:

PEHLA GbR

PEHLA-Priiffeld Ratingen

Oberhausener Strale 33, 40472 Ratingen

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies

The accreditation certificate shall only apply in connection with the notice of accre
with the accreditation number D-PL-12072-06 and is valid until 19.04.2022. It comy Ha ocHosaHue un.36a an.3 ot 30l

the reverse side of the cover sheet and the following annex with a total of 12 page

Registration number of the certificate: D-PL-12072-06-00

Frankfurt am Main, Ralf Egner Translation issued: . . *
20.04.2017 Head of Division 02.08.2017 B o H%

This document is a translation. The definitive version is the original German accreditation certificate.

See notes overleaf,




a

e Akkreditierungsstelle GmbH

/"' Office Berlin Office Frankfurt am Main Office Braunschweig
! Spittelmarkt 10 Europa-Allee 52 Bundesallee 100
10117 Berlin 60327 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkiStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products (Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAKKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum (IAF) and International Laboratory Accreditation
Cooperation {ILAC). The signatories to these agreements recognise each other’s accreditations.

The up-to-date state of membership can be retrieved from the following websites:
FA:  www.european-accreditation.org

ILAC: www.ilac.org
IAF:  www.iaf.nu

; Ha ocHoBaHue un.36a an.3 oT
300




3HaK Ha HemckaToTo akpeauTaLyoHHO TANO
e

Hemcka Akpegutauus

Hemcko akpegnTaunorHo tano MMBX

MNoBepurenxHo cbraacHo pasgen 8, noapasgen 1 Axuwenel 8be Bpb3Ka ¢ paspen 1,
nogpasaen 1 AkwenelBB.

Mognucaro Kb MHOFOCTPAHHITE cnopasymernus Ha EA, ILAC w IAF 3a B3aumMmHO npusHasaHe

MepMaHCKVST opraH 3a akpeauTaums yAoCTOBepsiBa, Ye nadopatopusita 3a U3nuTsaHe
PEHLA - ®upma 3a BucokoedpekTBHN NEKTPUIECKN U3NUTBAHUS

XaneHser 40, 68219 MaHxawm

MsacTo:

Mexna Gp

Mexna-Mpydpeng PaTurreH
Ob6epxay3eHep Wpace 33, 40472 PaTuHreH

E komneTteHTHa cnopep ycnoeusta Ha DIN EN 1S0/IEC 17025:2005 ga nposexja TectoBe B
cnepHuTe obxeaTy:

B1COKOBONTOBY pasnpefenuTenHy v KOHTPONHK ypeaodu,
PasnpefenuTenHn HUCKOBOINTOBU ypeadbu 1 KOHTPONHW anapatu

Y[0CTOBEPEHNETO 33 akpeauTaLma ce npuiara Camo BbB BPb3Ka € yBeAOMAEHUETO 3a akpeamTaumsa oT
20.04.2017 r. ¢ akpeauTaumcHHma Homep D-PL-12072-06 v e BannaHo o 19.04.2022. Ta BKMOYBA
KopuiaTa, obpaTHaTa CTpaHa Ha KOPULATA W CAEAHUAT aHeKC ¢ 06wWo 12 cTpanuum.

PeructpaumoHeHr Homep Ha cepTudukarta: D-PL-12072-06-00 Ha ocHoBaHuve 4yn.36a an.3 ot
30mn

GparbyprT am MakiH, Pano Ervep HanpaseHx npesog;:

20.04.2017 PvKkosoguTen Ansunsns 02.08.2017

-

R
2 b Y o b e
To3u gokymeHT e npesod. OxoHyaTenHaTa BepCUs € OPUrnHANHUAT HEMCKY; oe,‘pTvi&%(aT 3a
aKkpesuTaung. Bk Benexkinte Ha repba.




H

Hemcko akpegutaunorHo tano MIBX

Odomec BepnuH Odpric GpaHypKT am Odouc BpayHuwsenr,
Maiin Espona-Arin 52 Byrageca 100 38116
[LirTenmMapkt - ”
10 60327 DpaHdypKT am bpayHiuBer
Main

10117 BepnukH

My&rnkysaHeTo Ha U3BMSYEHKs1 OT CepPTUMMKATA 38 akpegmnTauns NOANeXy Ha NPesBapuTenHo
nucmero opobpenne ot Deutsche Akkreditierungsstelle GmbH (DAkkS). OcsoboaeHo e HenpomerHeHa
hopma Ha OTASMHO PA3NPOCTPAHEHWE HA NOKPUBALLMS MACT OT OPraHa 3a OLEHKa Ha CbOTBETCTBUETO,
nocoueH Ha rLpoda.

He ce chbagasa BnevaTNEHUE, Ye aKPSANTHPAHATS 3a8BKa Ce NPOCTUPa v 4O NoneTa v3sbH obxsata Ha
akpeaMTauuaTa, yaoctosepeHn ot DAKKS.

AKkpegunTaumuaTa e NpefocTaBeHa B CbOTBETCTBIE ChC 3aKkoHa 3a akpeautupalimna opran (Akk St elle
G) ot 31 worw 2009 r. (OB, 6p. 2625) u Pernamert (E0O) Ne 765/2008 Ha Eaponeickus naprnameHT u Ha
Cwseta or 90nm 2008 r. 33 onpeferaHe Ha M3KCKIAHUATA 3a aKPeANTALMA Y NA3APHW NPOYYBAHKSA,
CBBLE3ARY C THOTOBMATA C NPOAYKTA (Oduumaner BecTHnK Ha Eaponenckns cxios L 218 o1 9 wonw 2008
., cTo. 30). DAKKS 2 cTpada no MHOToCTPaHHNTE Cropa3yMeria 3a 83auMH0 NoKr3HasaHe Ha
2B00MNSNCKOTO CHTDYAHMHBCTS0 32 akpeauTaums (EA), MexayHapogHna dopym 3a akpeantauma (1AF)
i MexaYHapoAHOTO CHTRYAHNUSCTREO 3a akpesnTaumn Ha nabopartopunte (ILAC). Moanucanure te3n
CROPAYMEHA NOWSHABAT aKPeANTALMINTES CIA.

:‘M(Tyaﬂ HOTC ChCTOAHME Ha YNeHCT30TO MOXe Ja 6'33./1(9, ABMEYUSHO 0T CreqHnTe

v

WwWw 2uropean
ILAC v flac.arg

TAF: wivw 12

Ha ocHoBaHue un.36a
an.3 ot 300N




. DAKKS
N Deutsche
Akkreditierungsstelle
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Deutscbé Akkreditierungsstelle GmbH
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Annex to the Accreditation Certificate D-PL-12072-06-00
according to DIN EN ISO/IEC 17025:2005

Period of validity: 20.04.2017 to 19.04.2022 Date of issue: 20.04.2017

Holder of certificate:

PEHLA - Gesellschaft fiir elektrische Hochleistungspriifungen
Hallenweg 40, 68219 Mannheim

Location:

PEHLA GbR

PEHLA-Priiffeld Ratingen

Oberhausener Stralle 33, 40472 Ratingen

Tests in the fields:
High-Voltage Switchgear and Controlgear,
Low-Voltage Switchgear and Controlgear Assemblies

The testing laboratory is permitted, without being required to inform and obtain prior approval
from DAKKS, to use standard testing methods listed here with different issue dates.

The testing laboratory maintains a current list of all testing standards / equivalent testing
procedures within the flexible scope of accreditation.

Testing field 1n-:Hoi§?gfggé{lme /}— Tiiflekof ‘Standa‘rd or:‘lanogs‘e’Pfoc‘eduAre k TESt‘ Raﬂg¢/
2 L e (Deviations / Modifications of Standard) | Restrictions
; Version ‘ ~
Electrical DIN EN 61869-1 Instrument transformers —
Engineering VDE 0414-9-1: Part 1: General requirements
April 2010 (IEC 61869-1:2007, modified);
German version EN 61869-1:2009 | —
IEC 61869-1 Ha ocHoBaHve un.36a
., Edition 1.0, i an.3 ot 30I
/] 2007-10

T | .
This decument is a translation. The definitive version is the original German annex to the a}ccr%dj(tlation cerliﬁc@te, i
o % } w 4

W




Annex to the accreditation certificate D-PL-12072-06-00

DAKKS
Deutsche
Akkreditierungsstelle

Standard /

Title of Standard or In-House Procedure Test Range /

Testing fi - e : oo
asting ficld | In-House Pr'ocedure / (Deviations / Modifications of Standard) Restrictions
Version ~
Electrical DIN EN 61869-2 Instrument transformers —
Engineering VDE 0414-9-2: Part 2: Additional requirements for current
2013-07 + transformers

DIN EN 61869-2
Berichtigung 1:

(IEC 61869-2:2012);
German version EN 61869-2:2012

2014-06;
VDE 0414-9-2
Berichigung 1
2014-06
IEC 61869-2
Edition 1.0,
2012-09
Electrical DIN EN 61869-3 Instrument transformers —
Engineering (VDE 0414-9-3): Part 3: Additional requirements for inductive
Mai 2012 voltage transformers
(IEC 61869-3:2011);
German version EN 61869-3:2011
IEC 61869-3
Edition 1.0,
2011-07
Electrical DIN EN 61869-4 Instrument transformers - Part 4; Additional
Engineering VDE 0414-9-4: requirements for combined transformers
April 2015 German version EN 61869-4:2014
IEC 61869-4
Edition 1.0,
2013-11
Electrical DIN EN 60060-1 High-voltage test techniques -
Engineering (VDE 0432-1) Part 1: General definitions and test requirements

Oltober 2011

IEC 60060-1
Edition 3.0,
2010-09

(IEC 60060-1:2010);
German version EN 60060-1:2010

Ha ocHoBaHwue un.36a an.3 ot 30[1

Period of validity: 20.04.2017 to 19.04.2022

Date of issue: 20.04.2017

- Translation -




DAKKS

Deutsche
Annex to the accreditation certificate D-PL-12072-06-00 Akkreditierungsstelle
T { o
Testing field ln—Hofxsan?;geGure / Title of Standard or In-House Procedure Test Range /
& o (Deviations / Modifications of Standard) Restrictions
Version
Electrical DIN EN 60060-2 High-voltage test techniques — without annex
Engineering (VDE 0432-2) Part 2: Measuring systems A
Oktober 2011 (IEC 60060-2:2010);
German version EN 60060-2:2011
|EC 60060-2
Edition 3.0,
2010-11
Electrical DIN EN 60076-5 Power transformers —
Engineering (VDE 0532-76-5) Part 5: Ability to withstand short-circuit
Januar 2007 (IEC 60076~5:2006);
German version EN 60076-5:2006
IEC 60076-5
Third Edition,
2006-02
Electrical DIN EN 60076-11 Power transformers —
Engineering (VDE 0532-76-11) Part 11: Dry-type transformers
April 2005 (IEC 60076-11:2004);
German version EN 60076-11:2004
IEC 60076-11
First Edition,
2004-05
Electrical DIN EN 60137 Insulated bushings for alternating voltages above
Engineering (VDE 0674-5) 1000 V
Juli 2009 (IEC 60137:2008);
German version EN 60137:2008
\EC 60137 ’ Ha ocHoBaHue un.36a an.3 ot 3001
Edition 6.0,
2008-07
period of validity: 20.04.2017 to 19.04.2022 - Translation - -
Date of issue: 20.04.2017 W s
- \7} ;7,\ Wb




([ DAKKS

Deutsche
Annex io the accreditation certificate D-P1-12072-06-00 Akkreditierungsstelle
i In-Hoitsaen;lf;:iég il Title of Standard or In-House Procedure Test Range /
& o (Deviations / Modifications of Standard) Restrictions
Version
Electrical DIN EN 62271-103 High-voltage switchgear and controlgear —
Engineering (VDE 0671-103) Part 103: Switches for rated voltages above 1 kV
April 2012 up to and including 52 kV
(IEC 62271-103:2011);
German version EN 62271-103:2011
IEC 62271-103
Edition 1.0,
2011-06
Electrical DIN EN 62271-104 High-voltage switchgear and controlgear —
Engineering (VDE 0671-104) Part 104: Alternating current switches for rated
November 2015 voltages higher than 52 kv

(IEC 62271-104:2015);
German version EN 62271-104:2015

IEC 62271-104
Edition 2.0,
2015-02

Electrical DIN EN 60270 High-voltage test techniques —
Engineering (VDE 0434) Partial discharge measurement
August 2001 + (IEC 60270:2000);

DIN EN 60270 German version EN 60270:2001
Berichtigung 1:
November 2002;
VDE 0414-9-2
Berichigung 1:
November 2002

IEC 60270
Third edition,
2000-12 +
Amendement 1
Third edition,

2015-11

Ha ocHoBaHue un.36a an.3 ot 3001

Period of validity: 20.04.2017 1o 19.04.2022 - Translation -
Date of issue: 20.04.2017
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Annex to the accreditation certificate D-PL-12072-06-00

DAKIKS
i Deutsche
Akkreditierungsstelle

Testing field In-Hoits?:?:geGure / Title of Standard or In-House Procedure Test Range [/
: : o (Deviations / Modifications of Standard) Resirictions
Version :
Electrical DIN EN 60282-1 High-voltage fuses —
Engineering (VDE 0670-4) Part 1: Current-limiting fuses
August 2010 (IEC 60282-1:2009);
German version EN 60282-1:2009
JEC 60282-1
Edition 7.1,
2014-07
Electrical IEC 60282-2 High-voltage fuses —
Engineering Edition 3.0, Part 2: Expulsion fuses
2008-04
Electrical DIN EN 62271-106 High-voltage switchgear and controlgear —
Engineering (VDE 0671-106) Part 106: Alternating current contactors,
Juni 2011 contactor-based controllers and motor-starters
(IEC 62271-106:2011);
German version EN 62271-106:2011
IEC 62271-106
Edition 1.0,
2011-08
Electrical DIN EN 60529 Degree of protection provided by enclosures (IP
Engineering (VDE 0470-1) Code)
September 2014 (IEC 60529:1989 + A1:1999 + A2:2013)
German version EN 60529:1991 + Al: 2000 +
A2:2013
|EC 60529
Edition 2.2,
2013-08
Ha ocHoBaHwue 4un.36a an.3 ot 300
Period of validity: 20.04.2017 to 19.04.2022 - Translation -
Date of issue: 20.04.2017 ) . .,
\ U‘ I R




Annex to the accreditation certificate D-PL-12072-06-00

- DAKKS
Deutsche
Akkreditierungsstelle

Testing field In—HoiZingf;:e{iure / Title of Standard or In-House Procedure Tes‘i:v Range /
- {Deviations / Modifications of Standard) Restrictions
Version
Electrical DIN EN 60660 Insulators — Tests on indoor post insulators of
Engineering (VDE 0441-3) organic material for systems with nominal voltages
Dezember 2000 greater than 1 kV up to but not including 300 kV
(IEC 60660:1999);
German version EN 60660:1999
IEC 60660
Edition 2.0,
1999-10
Electrical DIN EN 60832-1 Live working - Insulating sticks and attachable
Engineering (VDE 0682-211) devices - Part 1: Insulating sticks
Dezember 2010 (IEC 60832-1:2010)
German version EN 60832-1:2010 + Cor.:2010
IEC 60832-1
Edition 1.0,
2010-02
Electrical DIN EN 60832-2 Live working - Insulating sticks and attachable
Engineering (VDE 0682-212) devices - Part 2: Attachables devices
Dezember 2010 (IEC 60832-2:2010);
German version EN 60832-2:2010 + Cor.:2010
IEC 60832-2
Edition 1.0,
2010-02
Electrical E DIN EN 62271-304 High-voltage switchgear and controlgear ~
Engineering  |VDE 0671-304 Part 304: Design classes for indoor enclosed

April 2007

IEC/TS 62271-304

Edition 1.0,
2008-05

switchgear and controlgear for rated voltages
above 1 kV up to and includuing 52 kV to be used
in severe climatic conditions

(IEC/TS 62271-304:2008)

Period of validity: 20.04.2017 to 19.04.2022

Date of issue: 20.04.2017

Ha ocHoBaHue un.36a an.3 ot 30I1

- Translation -




! Annex 1o the accrediiation ceriificate D-PL-12072-06-00

- DAKKS

Deutsche
Akkreditierungsstelle

Testing field ln—,Hoz?:angf;:e{iure / Tiile of Stankdard or In-House Procedure Test Range /
: {Deviations / Modifications of Standard) Restrictions
; Version - :
Electrical EDINIEC 62271-37- |High-voltage switchgear and controlgear ~
Engineering 013 Part 37-013: Alternating-current generator circuit-
VDE 0671-37-013: breakers
2012-09
IEC/IEEE 62271-37-
013
Edition 1.0,
2015-10
Electrical DIN EN 60068-2-1 Environmental testing —
Engineering VDE 0468-2-1 Part 2-1: Tests — Test A: Cold
Januar 2008 (IEC 60068-2-1:2007);
German version EN 60068-2-1:2007
IEC 60068-2-1
Edition 6.0,
2007-03
Electrical DIN EN 60068-2-2 Environmental testing —
Engineering VDE 0468-2-2 Part 2-2: Tests — Test B: Dry heat
Mai 2008 (IEC 60068-2-2:2007)
German version EN 60068-2-2:2007
|IEC 60068-2-2
Edition 5.0,
2007-07
Electrical DIN EN 60068-2-30 Environmental testing —
Engineering Juni 2006 Part 2-30:
Tests — Test Db:
Damp heat, cyclic (12 h + 12 h cycle)
(IEC 60068-2-30:2005)
JEC 60068-2-30 German version EN 60068-2-30:2005
Edition 3.0,
2005-08
Electrical IEC 62262 Degrees of protection provided by enclosures for
Engineering Edition 1.0, electrical equipment against external mechanical
2002-02 impacts (IK code)
German version SN EN 62262:2002

“ /’/
A/
/4
/"
[
fod

Period of validity: 20.04.2017 to 19.04.2022

Date of issue: 20.04.2017

.y i

Guduu

- Translation -

Ha ocHoBaHune un.36a an.3 ot 30I1




- IDAKKS
N Deutsche
Alkkreditierungsstelle

/,z"l;’«\nnex to the accrediiation ceriificate D-PL-12072-06-00

Standard /

Testing field | In-House Procedure / Title of Standard or In-House Procedure Test Range /
: o (Deviations / Modifications of Standard) Restrictions
Version
Electrical DIN EN 60068-2-75 Environmental testing — Part 2-75:
Engineering VDE 0468-2-75 Tests — Test Eh: Hammer tests
2015-08 (IEC 60068-2-75:2014)

German version EN 60068-2-75:2014

|EC 60068-2-75

Edition 2.0,

2014-09
Electrical IEC 61230, Live working - Portable equipment for earthing or
Engineering DIN EN 61230, VDE earthing and short-circuiting

0683-100
Electrical DIN EN 62271-1 High-voltage switchgear and controlgear -
Engineering VDE 0671-1 Part 1: Common specifications

August 2009 + (IEC 62271-1:2007);

German version EN 62271-1:2008

DIN EN 62271-1/A1
VDE 0671-1/A1
April 2012

|IEC 62271
Edition 1.1,
2011-08

Electrical DIN EN 62271-100 High-voltage switchgear and controlgear —
Engineering VDE 0671-100 Part 100: Alternating current circuit-breakers
August 2013 (IEC 62271-100:2008 + A1:2012);

German version EN 62271-100:2009 + A1:2012

IEC 62271-100
Edition 2.1,
2012-09

S
pe

/

;
i

Ha ocHoBaHune un.36a an.3 ot 30I1

3
//
7

Period of validity: 20.04.2017 to 19.04.2022 ~Translation k) ) 7
Date of issue: 20.04.2017




/ Annex to the accreditation ceriificate D-PL-12072-06-00

DAKKS
i Deutsche
Akkreditierungsstelle

/ Testing field ’ In=Hof:;aén§f¢:ge{iure / Title of Standard or In-House Procedure Test Range /
o . ‘ {Deviations / Modifications of Standard) Restrictions
Version
Electrical DIN EN 62271-102 High-voltage switchgear and controlgear -
Engineering VDE 0671-102 Part 102: Alternating current disconnectors and
August 2013 + earthing switches
(IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A1:2011 + A2:2013);
German version EN 62271-102:2002 + Cor.:2008 +
A1:2011 + A2:2013
DIN EN 62271-102/A2
VDE 0671-102/A2
Dezember 2013
IEC 62271-102
Edition 1.2,
2013-02
Electrical DIN EN 62271-105 High-voltage switchgear and controlgear ~
Engineering VDE 0671-105 Part 105: Alternating current switch-fuse
August 2013 combinations for rated voltages above 1 kV up to
and including 52 kV
(IEC 62271-105:2012);
German version EN 62271-105:2012
IEC 62271-105
Edition 2.0,
2012-09
Electrical DIN EN 62271-110 High-voltage switchgear and controlgear —
Engineering VDE 0671-110 Part 110: Inductive load switching
August 2013 (IEC 62271-110:2012 + corrigendum Oct. 2012);
German version EN 62271-110:2012
IEC 62271-110
Edition 3.0,
2012-09

Period of validity: 20.04,2017 to 19,04.2022

Date of issue: 20.04,2017

=

Gy
(U

- Translation -

Ha ocHoBaHwue un.36a an.3 ot 30I1




Anpex io ti\g’?}ﬁﬁi‘éditation ceriificate D-PL-12072-06-00

DAKKS
Deutsche
Akkreditierungsstelle

/ standard / ;
0 st y{g field | In-House Procedure / Tltle of.Stanc!ard o.kr.|n~*ll-lquse4 Procedure Test R.ar!ge/
/ - Versioh (Deviations / Modifications of Standard) Restrictions
Ele;%rical E DIN EN 62271-111  |High-voltage switchgear and controlgear -
Ergineering  |VDE 0671-111 Part 111: Automatic circuit reclosers and fault
' September 2014 interrupters for alternating current systems up
to 38 kv
IEC 62271-111:
2012(E)
IEEE Std C37.60-
2012(E)
Edition 2.0
2012-09
Electrical DIN EN 62271-200 High-voltage switchgear and controlgear —
Engineering VDE 0671-200 Part 200: AC metal-enclosed switchgear and
August 2012 + controlgear for rated voltages above 1 kV and
Berichtigung 1 up to and including 52 kV
(IEC 62271-200:2011 + Corrigenda 2015);
German version EN 62271-200:2012 +
Berichtigung 1:2016-01
[EC 62271-200
Edition 2.0,
2011-10 +
Corrigendum 1
Electrical DIN EN 62271-201 High-voltage switchgear and controlgear -
Engineering VDE 0671-201 Part 201: AC insulation-enclosed switchgear and
Juli 2007 controlgear for rated voltages above 1 kV and up
to and including 52 kV
(IEC 62271-201:2014);
IEC 62271-201
Edition 2.0,
2014-03
Vel y
/ | Ha ocroBaHue un.36a an.3 ot 300

o,
R

Period of validity: 20.04.2017 o 19.04.2022

Date of issue: 20.04.2017

1

SRR

- Translation -




. DAKKS
Deutsche
Akkreditierungssteile

Y/ /esting field ln—Hofuiéen:?;:eélure / Title of Standard or In-House Procedure Test Range / |
/T : ~ Verd ~ (Deviations / Modifications of Standard) Restrictions
/ ersion

f Electrical DIN EN 62271-202 High-voltage switchgear and controlgear -
|Engineering VDE 0671-202 Part 202: High-voltage/ low-voltage prefabricated
August 2007 substation
(IEC 62271-202:2014);
IEC 62271-202
Edition 2.0,
2014-03
Electrical DIN EN 62271-203 High-voltage switchgear and controlgear —
Engineering VDE 0671-203 Part 203: Gas-insulated metal-enclosed switchgear
November 2012 for rated voltages above 52 kV
{IEC 62271-203:2011);
German version EN 62271-203:2012
IEC62271-203
Edition 2.0,
2011-09
Electrical IEEE Std C37.04- 1999 |IEEE Standard Rating Structure for
Engineering June 1999 AC High-Voltage Circuit Breakers
|EEE Std C37.04-1999
{Revision of IEEE Std C37.04-1979)
Electrical IEEE Std C37.06-2009 |IEEE Standard for AC High-Voltage Circuit Breakers
Engineering November 2009 Rated on a Symmetrical Current Basis - Preferred
Ratings and Related Required Capabilities for
Voltages Above 1000 V
IEEE Std C37.06-2009
(Revision of ANS! C37.06-2000)
Electrical |EEE Std €37.09-1999 ||EEE Standard Test Procedure for
Engineering (R2007) AC High-Voltage Circuit Breakers
June 1999 Rated on a Symmetrical Current Basis
JEEE Std €37.09™-1999 (R2007)
(Revision of IEEE Std C37.09-1979)

Period of validity: 20.04.2017 to 19.04.2022

Date of issue; 20.04.2017

Ha ocHoBaHue un.36a an.3 ot 30I1

e
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- Translation -




Annex o the accreditation cep

icate D-PL-12072-06-00

. DAKKS
’ Deutsche
Akkreditierungsstelle

ndard /

Title of Siandard or In-House Procedure

TestRange /

Testing fie ol S
esting fild m/HO o8 Pr.oc,edure / (Deviations / Modifications of Standard) Restrictions
o Version :
Electrical ANSI C37.54- American National Standard
Engineering 2002 For Indoor Alternating Current High-Voltage Circuit
Breakers Applied as Removable Elements

/

March 2003

in Metal-Enclosed Switchgear—
Conformance Test Procedures

Electrical ANS| €37.20.2-2015 |IEEE Standard for Metal-Clad Switchgear
Engineering
Electrical ANSI C37.20.7-2007 | IEEE Guide for Testing Metal-Enclosed
Engineering Switchgear Rated Up to 38 kV for
Internal Arcing Faults

Electrical ANSI C37.122.2- IEEE Guide for the Application of Gas Insulated
Engineering 2011 Substations 1kV to 52kV
Electrical IEEE Std C57.13-2008 |IEEE Standard Requirements for Instrument
Engineering Transformers
Electrical IEEE C37.60 High-voltage switchgear and controlgear —
Engineering 2012-09 Part 111: Automatic circuit reclosers and fault

Edition 2.0 interrupters for alternating current systems up

to 38 kv

Period of validity: 20.04.2017 to 19.04.2022

Date of issue: 20.04.2017

- Translation -

Ha ocHoBaHwue un.36a an.3 ot 30I1




D,a KC 3HaK

Akpeantauma

AHeKe KbM cepmdog; 3Ta 3a akpeguTaumsa D-PL-12072-06-00 cwriacHo DIN EN 150 / IEC
17025: 2005 ’

Cpok Ha Banm.D,HgéT: 20.04.2017 r. go 19.04.2022 r. [laTta Ha usgasaHe: 20.04.2017 r.

/
/

TUTYNsp Ha YAOCTOBEPEHME:

PEHLA - koMnaHus 3a BUCOKOMNPOU3BOAUTENHN enekTpudeckn Tectoe XaneHser 40.68219
Marxaiim

MecTononoxexne: MNexna NP
Mexna-Mpydena, PatuHrex
Y. ObepxayseH 33, 40472 PaTuHreH

TecToBe B nonerara:
BricokoBoNTOBM pasnpefennTenHi 1 KOHTPOIHY ypeaou,
PasnpegennTenHu HACKOBOMTOBW yYpeadu 1 KOHTPOSHK anapatn

Ha TectoBaTa nabopatopusa e paspelieHo Aa M3BbPLUIBA CTaHOAPTHU TecToBN MmeToay bes
npeasapuTenHo paspewerue ot JAKC, KoitTo ca usbpoeHn TyK ¢ pas/indHn JaTu.

TecTtoBaTa flaBopaTopuA MOALbPMA aKTyaNeH CNMUCHK Ha BCUUKKM CTaHJAPTV 33 U3NUTBaHe
/ eKBMBANEHTHI NPOLELYPY 33 TeCTBAHE B PAMKUTE Ha MbBKaBMUA 0OXBAT Ha
aKpeguTauuaTa.

1 Ha ocHoBaHve un.36a an.3 ot 300




AHEKC Kbm ai

penuTaumonen ceptudurar D-PL-12072-06-00

JlaKc

Hemcka akpeagutaums

Ha cTaHgapra)

C /
N TaH'B‘/apT / Ume Ha cTaHgaprta unm O6xsar Ha
npoueaypata(OTKAOHEHMA/MoandUKaLMn Tecta/pectp
Ha cTaHaapTa) nkiym/
g«z’ieKTpmqec DIN EN 61869-1 VizmepBaTenHn TpaHchopMaTopr —
Jkm VOE0414-9-1: Yact! 06wy nsncksaqua (IEC
NHXMHEPUH Anpun. 2010 61869-1:2007, mognduumpaH),
r IEC 61869-1 Hemcka sepecua EN61869-1:2009
W3parve 1.0,
2007-10
C /
TecToBo Nose n TaH'ﬂ'/apT / Mme Ha cTaHpapTa unu Ob6xsar Ha
npoueaypata(OTknoHeHus/moandurkaLmum Tecra/pectp
UKLLMM

ENexkTpuyeckn DIN EN 61869-2 NameputenHn TpaHcobopmatopu -
VIHSKUHEPUHT VOE 0414-9-2: Yact 2: JonmbAHWUTENHN U3UCKBAHWA 33 TOKOBU
TpaHcpopmaTopm
2013-07 +
DIN EN 61869-2 (IECB1869-2:2012);
Berichtigung 1: Hemcka Bepcusa EN 61869-2:2012
2014-06;
VOE 0414-9-2
Berichigung 1.
2014-06
IEC 61869-2
Edition 1.0,
2012-09
ENeKTpudeckm DIN EN 618692-3 NamepuTtesiHu TpaHcbopmaTopu -

VNHHEDUHT

;IT():JI/I AOKyMeHT 2 Npesoq. Oxonvartendara 3epcua 2 OPUIIHANHOTO HEWMCKO ADUNOXKEH®E KbM C@[L)TUIQ{')I/U

(VOE 0414-9-3):
Mait 2012

EC 61869-3
vizgarne 1.0,

g
201107

Yact 3: JOMbAHUTENHN M3UCKBAHWUA 33 MHAYKTUBHU
HanpexeHosu TpaHchopmaTopu (IEC 61869-3:2011);

Hemcka sepcma EN 51869-3:2011

TR
J ;f \', v ' i (M
SRR b
N

Ha ocHoBaHwue un.36a an.3 ot 30I1




2

DIN EN 61869-4

VOE 0414-9-4

~ | Anpun 2015
{1EC 61869-4

I"M3panme 1.0,

NameputenHu TpaHchopmaTopm -

Yacr 4: [LJoMbAHUTENHU U3NCKBAHMA 32 KOMBUHMPaHN

TpaHchopmatopm (IEC 61869-3:2011);
Hemcka sepcusi EN 61869-4:2014

e DIN EN 60060-1
(VOE 0432-1)
Oxromepu 2011

IEC 60060-1
Wananune 3.0,
2010-09

BLCOKOBO/ITOBU TEXHWUKN -

Part 1. O6wu onpegeneHun n TeCToBU
usucksanua (IEC 80060-12010);
Hemcka sepcuna EN 60060-1:2010

To3k AOKYMEHT 2 NDeBOA. OKOHUATENHATA 3EPCUA & OPUIHANHOTO HEMCKO NTPHMNOMERNE KbM CepTn

Ha ocHoBaHue un.36a an.3 ot 30




AHeKc Kbm akpeauTaunoHed ceptudunrar D-PL-

12072-06-00

Lakc

Hemcka akpegurauma

g none

CraHpapT /

Mpoueaypa/ sepa /

Wme Ha cTtaHgapTta unu
npoueaypata(OTkAoHeHUs/ MoaubUKaumu
Ha cTaHgapTa)

O6xBar Ha
Tecta/pecTpuKum
"

1 Enektpuyeckm

DIN EN 60060-2 BUCOKOBONTOBM TEXHUKU -
MHXUHEPUHT (VDE 0432-2) Yact 2: M3meputenHn
oktomepu 2011 cucremu (IEC 80060-
2:2010);
IEC 60060-2 Hemcka Bepcus EN 60060-2:2011
nspaHue 3.0,
2010-11
EneKkTpuyecku DIN EN 60076-5 CunoBu TpaHchopmaTopu ~
VHMUHEPUHT (VDE 0532-76-5} Yacr 5: Yeroiumnsoct Ha k.c (IEC 60076-
flnyapu 2007 5:2006%;
Hemcka sepcua EN 60076-5:2006
IEC60076-5
Tpeto
usgaHue,
2006-02
EnexTpryeckn DIN EN 60076-11 Cunosu TpaHchopmaropu -
WNHKUHEPUHT (VOE 0532-76-11) Yact 11:Cyx Tmn TpadchopmaTopu
Anpun 2005 {IEC 80076-112004),
Hemcka sepcua EN60076-11:2004
IEC60076-11
Mbpso
usgaHve,
2004-05
ENeKTpUYecKkHn DIN EN 60137 MpoxoaHM U3071aTOPK 338 NPOMEHIMBO HarpexeHne
NHMUHEPUHT (VDEO0G74-5} Han V00V
tom2009 (IEC 60137 2008},
Hemcka sepcusa EN 60137:2008
IECB0137 Ha ocHosaHue un.36a an.3 ot 30I
3paHue 6.0,
2008-07

/

Toan AOKYMEHT 2 Npesod. OkonvarenHara 3&DCHA 2 OPUMMHANHOTO HEMCKO NDNNONEHWE KbM C8




AHeKc KbM akpeauTauuoHer ceptudurart D-PL-

12072-06-00

Jake

Hemcka akpeguTaums

CTaHp.apT/

TeéTp’éo none  [pougaypa/ seposs /
i/

Mme Ha cTaHpapTa unu
npoueaypata(OTkNOHEHUA/MOANUKaLMY
Ha cTaHgapTa)

O6xBaT Ha
TecTa/pecTpuKkun
7

DIN EN 62271-103
(VOE 0671-103)
Anpun 2012

IEC 62271-103
W3paHne 1.0,
2011-06

BUCOKOBONTOBU Pasnpeae/IMTeNHN U KOHTPROAHM
ypesbm -

gacr 103: npesxnouBaTen 3a HOMUHaIHK
Hanpexenna ot 1kV go n sraounTtento 52 kV
(IEC 62271-1032011);

Hemcwa sepceua EN 62271-103:2011

Toan JOKYMEHT e

Berichtigung 1.
Hoemspwn 2002;
VOE 0414-9-2
Berichigung 1
November 2002

IEC 50270

Toeto waiare,
2000-12 +
Am=ndement 1
‘Tpeto n3parue,
2015-11

npesos QroHvyarTenHaTa Bepcus ADUIMAHANHOTO HEMCKO NRUIOKEHNE Kb CeDTH(

EneKTpuyeck DIN EN 62271-104 | BucoKoBoATOBM pa3npesenmTesHt 1 KOHTPOAHM
" (VOE 0671-104) ypesbn -yact 104: npeskatousaTent 3a HOMUHANHU
52 kV
arwanepunr - Hoemspu 2018 | 1032015
Hemcka sepcusa EN 62271-103:2015
IEC 62271-104
Usparne 2.0,
2015-02
DIN EN 60270 B1COKOBONTOBM TECTOBU MpoOLESYPU -
EnexTpudecku (VOE 0434) WamepBaHe Ha YacTUYHK paspaam
MHKUHEPUHT Asryct 2001+ (IEC 60270:2000);
DIN EN 680270 Hemcra Bepcua EN60270:2001

)
N

Ha ocHoBaHue un.36a an.3 ot 3001




Jlakc

Henmcka aKpeagurTauns

AHeKC KbM akpeauTauroHed ceptudurar D-PL-

12072-06-00

Tecrgso.fone

CTaHp,apT/
Mpougenypa/ sepomn /

Mme Ha craHgapTa unu ObxsaT Ha
TecTa/pecTpuKkLm
npoueaypara(OTknoHeHus/moandrKaLmMm "

Ha cTaHaapTa)

DIN EN 60282-1
(VDE0670-4)
August 2010

BUCOKOBOAITOBW MpeanasuTenm-
Yact 1:ToKoorpaHuuasalm
npegnasutenu (IEC 60282-

UHKUHEPUHT
1:2009);
[EC 60282-1 Hemcka sepcus EN60282-1:22009
VspnaHue 7.1,
2014-07
EnexTpryecku IEC 60282-2 BHCOKOBONTOBU
WNHKUHEPUHT Edition 3.0, npegnasutenv -Yacr 2
2008-04 - EKCIY/ICUOHHM
npeanasvTenn
EnexTpuyecku DIN EN 62271-106 BUCOKOBONTOBM pasnpesenuTesHn U
NHAKUHEPHHT (VDE 0671-106) KOHTpOIHM ypeabu- Yact 106:
HOHu 2011 MNPOMEHNNBOTOKOBY KOHTaKTOPU U
moTopHu ctaptepu (IEC 62271-106:2011);
IEC 62271-106 Hemcka sepcns EN 622771-062011
Yact1.0 ,
2011-08
Enekrpuueckn DIN EN 60529 CTenew Ha 3alWuTa ocurypeHa ot obsmeka (IP
EnekTpuyeckn (VDE 0470-1) Koz)
MHKNHEPUHT Centemspu 2014 (IEC 80529: 989 + A1:1999 + A2:2013)

IEC 60529
Yacr 2.2,
2013-08

Hemcka sepcia ENB0529:1991 +Al: 2000 +
A2:2013

Ha ocHoBaHue 4n.36a an.3 ot 3001




Jakc
Hemcka akpeautauma

AHeKc Kbm aKkpeguTaumonen ceptuduxar D-PL-

C /
Tectoso ndfe n TaH'D'pr / Mme Ha cTaHpapTa uav O6xsat Ha
npouegyparta{OTkAoHeHUA/MOgUDUKaLMM Tecta/pecTpukL,
um
Ha cTaHgapTa)
EnekTpsyecku DIN EN 60660 Vi3onatopu —TeCcToBE Ha MOANOPHW U30naTopn OT
MHN}(,@ EpuHr (VDE 0441-3) 1 #o 300 kV Ho He srarousam 300KV (IEC
o Aexemspu 2000 60660: 999);
Hemcka sepcua EN60660: ©99
IEC 60660
M3panue 2.0,
1999-10
ENeKTpUYeckm DIN EN 60832-1 M3onauMoHHn wakry u yerpoucrsa-Part1:
MHKUHEPUHT (VDE 0682-211) (IEC 60832-12010)
Oexemspu 2010 Hemcka Bepcus EN 60832-12010 + Cor.:2010
IEC60832-1
wzpanve 1.0,
2010-02
EnekTpu4ecku DIN EN60832-2 PaboTa nog, HanpemeHre- N30AaLUuoHHN LLAHTK
UHKUHEPWHT (VDE 0682-212) W ycTpoiicTBa —Yacr 2: fonmpallm ycTpoiicTea
Dexemepy 2010 (IEC 60832-2:2010);
Hemcka sepcua EN 60832-2:2010 + Cor.:2010
IEC 60832-2
Uzpanue 10,
2010-02
EnexTpudeck E DIN EN 62271-304 BVCOKOBONTOBU pasnpeaenuTenH u
" VOE 0671-304 KOHTPONHU ypeadn - Yact 304 MNpoekmpaHe Ha
UHKUHEPUHT Anpun 2007 KMacoBe ypeadu 3a BLTPELLEH MOHTaN Haz,

IEC/TS 82271-304
Mzparme 1.0,

STeTa = IMaT:
200808

1V vigo v sratouBawm 52 3a yrnotpeba 8
EKCTPEMHW KAMMATUYHU YCI0BUA
(IEC/TS62271-304:2008)

Ha ocHoBaHue 4n.36a an.3 ot 300




AHEKC KbM aKp
06-00

Jlaxc

HemcKka akpeamrauma

§ﬂnTauHOHeH cepruduxar D-PL-12072-

7
v,é‘l/

TectoBp none

CraHgapTt /
Mpoweaypa/ seposs /

Wme Ha cTaHaapTa uau
npouegypara(OTkAOHEHWUA/MOANUKALK
Ha craHgapta)

0O6xBaT Ha
TecTa/pecTpuKim
7

MHKUHEPUHT

E DIN IEC 62271-37- BLCOKOBO/ITOBU Pa3NpPeaenUTENHN U KOHTPOHN
Enektpuuecku 013 Yact 37-013: MNMpomeHAnB TOK reHepaTopHu
/ arRAHepuHT VOE 0671-37-013: fpekbCBaYn
[ 2012-09
IEC/IEEE 62271-37-
013
nspaxne.O,
2015-10
Enexktpuyeckn | DIN EN 60068-2-1 TecToBe Ha OKONHaTa cpeda-
VHIKNHEPUHT VVOE 0468-2-1 Part2-1:Tests-TestA:Cold
Anyapu 2008 (IEC 60068-2-12007);
Hemcka sepcua ENB0068-2-1.2007
IEC 60068-2-1
W3paHue 6.0,
2007-03
Enekrpuueckum DIN EN 60068-2-2 TecToBe Ha OKoAHaTa cpeaa -
VHMUHEPUHT VOE0468-2-2 Part2-2: Tactose—Test B:Cyxa
Mait 2008 Tonnuna (IEC 60068-2-2 2007)
Hemcka sepcusa EN 60068-2-2:2007
IEC60068-2-2
W3paune 5.0,
2007-07
Enexrpuyeck DIN £N 60068-2-30 Tectose Ha OKoAHAaTa
" IOnun 2006 cpega- Yacr2-30:
NHKUHEPUHT Tectose-Tect Db:
IEC 80068-2-30 HarpasaHe npu BaaxHocT, uuxanyno (12 h+ 2 h
N3padne 3.0, k) R
2005-08 (IEC 80068-2-30 2005) n
Hemcka sepcna EN 80068-2-30:2005
EnekTpuyeck =C82262 CreneHn Ha 3awmTa ocuryperu ot (l< code)
7 vzparve 1.0, Hemcxa sepcus SN EN £52262:2002
MHKUHEPUHT 2002-02 v e e

Ha ocHoBaHwue un.36a an.3 ot 30I1




Annex to éhe ac ‘reditation certificate D-PL-12072-06-00

Ve
e

Lakc

HemcKa akpeauTaums

none

CTaH,qapT/
Mpoueaypa/ sepom /

Mme Ha cTaHaapTa vau O6xBaT Ha
npoueaypata(OTKNOHEHUA/MOAUPUKALMM TecTa/pecTpuky,
uu

Ha cTaHgapTa)

EnekTpudecku DINEN60068-2-75 TectoBe Ha OKosHaTa cpesa —Yacr 2-75:
EAeKTpuueck VDE 0468-2-75 Tectose —Tect Eh: Tectose Ha ygap
MHKNHEPUHT 2015-08 {IEC 60068-2-75:2014)
Hemcka sepcus EN 60068-2-75:2014
IEC60068-2-75
Edition 2 0,
2014-09
Enexktpuyeckum IEC 61230, PaboTa noa HanpexeHune — o6opasaHe 3
VHKUHEPUHT DIN EN 61230,VOE azasemABaHe WM 3a 3a3eMABaHE U K.C
0683-100
Enextpudeckm DIN EN 62271-1 BMCOKOBONTOBY pasnpesenvuTenHn u KOHTPOTHA
UHMUHEPUHT VDE 0671-1 ypeabu -
August 2009 + Yact 1 1 OcHOBHY cneunduraLmm
(IEC 62271-12007);
DIN EN 62271-TAl | jemcka Bepcus EN 62271-1:2008
VDE 06871-1Al
April2012
IEC 62271
Edition 1.1,
201108
EnekTpuyeckn DIN EN 82271-100 BMCOKOBOATOBUW PasnpenenuTenHn U KOHTPOHN
VHKUHEPUHT VDE 0671-100 ypenbu -

Asryct 2013

[EC 62271-100
Mapanne 2.1,
2012-09

Part 100: Mpekbesaun Ha npomerans Tok (IEC
62271-100:2008 -+ A1:2012);
Hemcka sepcusa EN 62271-100:2009 + A12012

Toamn fOKYMEHT & PeBOA. OkoRuaTeHaTa 8epcus 2 DOUMMHANTHOTO HEMCKO ﬂp'/(.l'!O)KBHVU? Kl,ﬂ\/l cen”
A~ T

Ha ocHoBaHue un.36a an.3 ot 30I1
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A




Jakc
Annex to the accreditation certificate D-PL-12072-06-00 Hemcka akpeguraums

1

/ Cranaapr | Mme Ha cTaHgapTa uam Obxsar Ha
Tecroso none Mpoueaypa/ sepams / TectalpecTpuKL
npouegypata(OTrAoHEHUA/MOoANUKaLUN
Ha cTaHaapra) 1
EneKTp&gi;egRM; DIN EN 62271-102 BLUCOKOBONITOBW PasnpeaenuTenHn  KOHTPOAHU
wonndepdy’  VDE 0671-102 ypeadu -
Asryct 2013 + Part 102: npomeransoToKOBYU
BWCOKOBO/ITOBMW PaseauHUTENN
(IEC 62271-102:2001 + Corrigenda 2002 & 2003 +
A12011 + A2:2013);
7 DIN EN 62271 102/Az | HemeK@ sepenn EN62271-102:2002 + Cor. 2008 +
VDE 0671102/A2 A1:2011+A2:2013
Hekemspyn 2013
IEC 62271-102
Edition 1.2,
2013-02
ENeKTpUIecKkU DIN EN 62271-105 BUCOKOBONTOBU Pasnpee/UTeNHN U KOHTPONHN
UHKMHEPUHT VDE 0671105 ypeapu -
Asryct 2013 Part 105: NpomeHANBOTOKOBM paseauHUTEN
npeanasuren kombuHauun ot 1KV ap v smowmenHo 52
kV
(IEC 82271-105:2012);
Hemcka Bepcus EN 62271-105:2012
|[EC 62271-105
Edition 2.0,
2012-09
EnekTpuyeckn DIN EN 82271-110 B1cOKOBOANTOBM pasnpeaennutentHn n KOHTPOAHYU
NHMUHEDUHT VOE 0671-110 ypeady -
August 2013 Yact 110: MHAYKTVMBHO NpeBKAOYBAHE M0, TOBap
(IEC 6227 1-110:2012 + corrigendum Oct. 2012);
Hemcka sepcua ENB62271-1102012
IEC 82271110
N3parne 3.0,
2012-09

Ha ocHoBaHwue un.36a an.3 ot 30I1




Hakc

Annex to/t%:’i,ﬁé?accreditation certificate D-PL-12072-06-00 Hemcka akpeantaumna
f CTaHp.apT/ O6xBar Ha
TetroBo none Mpougnypa/ sepam / Mime Ha cTarAapTa uim Tectal
v npoueaypata(OTrAoHeHUA/MognbUKaLmm PECTPUKLM
Ha cTaHgapTa) /
I E DIN EN 62271-111 | BUCOKOBONTOBY pa3npeseiuTenHn n KOHTPOAHNK
ypeabu
ENIeKTPUUECKM VDE 067 1-11 Yact 111: ABTomaTnuHu peknosepu u
NHKUHEPUHT fpeBKAYBaTENM 3@ NPOMEHNBOTOKOBW CUCTEMM
no 38 kV
Centemspn 2014
IEC 62271-111:
2012{E)
IEEE Std C37.60-
2012{E)
Edition 2.0
2012-09
EnexTpuyeckn DIN EN 62271-200 BUCOKOBOANTOBM pasnpegesimTenHu u
MHIKUHEPUHT VDE 0671-200 KoHTponHu ypeabu — Yacr 200: AC metanHo
Asryct 2012 + 3aTBOpPEHM pasnpegenntenHi ypeabu ao 52 KV
Berichtigung 1 {IEC 62271-200:2011+ Corrigenda 2015);
Hemcka Bepcus EN62271-200:2012 +
IEC 62271-200 Berichtigung 12016-01
usparure 2.0,
201+10 +
Corrigendum 1
EneKTphdecku DIN EN 82271-201 BUCOKOBOATOBY Pa3npeae/UTeNIHA U KOHTPOAHN
AHRIHEDYHT VDE 0671-201 ypenbu -Part 201: AC vsonauys - 3aTBOpeHn
fonm 2007 pasripeaennTenHu ypeg6m Hag 1 kV v ekaouutentHo
no 52 KV {IEC 62271-201:2014);
IEC 62271-201
Wananne 2.0,
2014-03

Tosu JOKYMERT € peBoy,. OKOHUATETHATA B8PCHA & ODUTHATIHOTO HEMCKO, TOUNONEHNE KoM CepTHl

Ha ocHoBaHwue un.36a an.3 ot 30I1




[akc

AHexc KbM aergiHTaLi::Eib;?JEH ceprudpukar -PL-12072-06-00 Hemcka akpeamtaums

Crangapt /

Tectoso nNoné Mpougnypa/ Bepam /

i

Wime Ha cTangapra uam O6xsar Ha
npoueaypata(OTknoHeHus/moandnKaLum TecTa/pecTpuKLm
"

Ha ctaHgapTa)

Enextpvuecku | DIN EN 62271-202
MHIKMHEPHT VDE 0671-202
Asryct 2007

IEC 62271-202
' Msparuve 2.0,
12014-03

BUCOKOBONITOBY PasnpeseUTeHU U KOHTPOTHI
ypenou -

YacT 202; Bucokosontosu ¢pabpuuHo uspaboteHm
MoACTaHL MK

(IEC 62271-202:2014};

EneKkTpuyecku DIN EN 62271-203
VHMMHEPUHT VDE 0671-203
HoemBpu 2012

IEC 62271-203

BUCOKOBO/ITOBU pasnpesenuTenHit U KOHTPOIHU
ypenbu -

Part 203: razosowvzonunpaHy meTanHo 3aTBOPeHU
ypenéu no 52 kV

(IEC 62271-203:2011};

Hemcka Bpecunst EN 62271-203;2012

Edition 2.0,

2011-09
EnekTpuyecku [EEE Std C37.04- 1999 | IEEE Crangapt cTpykTypa Ha HusaTa
UHKMHEPUHT June 1999 Ha AC BMCOKOBO/TTOBM NPEKBLCBAYM

cnopes, |IEEE Std C37.04-1999
(Pesusua na IEEE StdC37.04-079}

Enexkrpuueckn IEEE Std C37 .06-2009
UHMUHEPUHT Hoemspu 2009

IEEE Cranpapr 3a AC BMCOKOBO/TTOBI NPEKLCBAYM
OPA3MEPEHY HA CUMETPIHHY TOKOBE — MPELINOUMTaHY HVBA Y
MCBOTBETHO M3VICKBAHM BL3MOKHOCTY 38 HanpeeHmus Haz,
1000V

IEEE StdC37.06-2009

(Pesuaua Ha ANSIC37.06-2000}

EnexTpuieckn IEEE Std C37 09-1899

NHMNHEPUHT (R2007}
OHm 1099

|EEE Cranpapra TectoBa npoueayna
AC BUCOKOBOATOBMW NPEKBLCBAYM NPW
cumetprdnn tokose [EEE Sid

C37 09 ™-1999 (R2007)

(Pesusua 1EEE Std C37.09-10979)

Toan ‘BYOIQ‘)/\\IIEE-IT e peson CKOHYATENHATA BEOCUS 2 ODUIMHANHOTO HEMCKO NRUIOMKEHNE K CROTHE

Ha ocHoBaHune un.36a an.3 ot 30I1
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AHexc kpM akpejuTauronen ceptuduxar D-PL-12072-06-00 Hakc
),a"‘{;
i Hemcka akpeguTau s

Crangapt/
fap Mme Ha cTaHgapTa uan Obxsat Ha
Tegyoso none Mpouenypa/ seporn / Tecta/pecTpukL,

npoueaypata(OTKAOHeHUA/MogNbUKaL MK
nm

Ha cTaHgapra)

ANSIC37.54- AMEPHKaHCKN HaLMOHaNeH CTaHAapT 3a BUCOKOBONTOBM
/ MHpMHEpHT 2002 NPeKbCBauy 3a BbTPELLEH MOHTaM Pa3r/IeKAaHN Kato
mapt 2003 N3BANKLAEMM YACTU B META/IHO 3aTBOPEHM

Pa3npeseNUTeIHN YpenbunpuiomKm
- TecToBW npoueaypn 3a

CbOTBETCTBKE

EnexTpuuecku ANSI C37.20.2-2015 IEEE CraHmapmvisa m etan kag,ypenbn

UHMUHEPUHT
Enextpuueckm ANSI C37.20.7-2007 IEEE PuKkbBOACTBO 32 TECTBaHE H
UHKMHEPUHT ameTanHo 3arsopeHu ypeabu no 38 KV

3a M3NUTBaHeE Ha BbTpeLlHa Abra
EnexTpuuecku ANSI| C37.122.2- IEEE PbKoBOACTBO HACOKM 3a NpUAOXKeHWe Ha
VHKUHEPUHT 2011 rasoBou30/MpaHu noactauun go 52kV

EnekTpuueckm |IEEE Std C57.13-2008 | IEEE Crangapt craHaapTHM U3MCKBaHUA 3a

UHMUHEPUHT N3MepUTENHM TPaHCHOPMaTopK
Enexrpudeckm IEEE C37.60 BMCOKOBOITOBN pasnpeaenmTenHn U KOHTPOHK
MHSKVHEPWHT 2012-09 ypeabn -
Uspatve 2.0 Yacto 111 ABTOMaTU4HK penosepn u
MPeKbCBaYM 3a BEPUrKM 3@ NPOMEHNUB TOK A0
38 kV

Ha ocHoBaHwue un.36a an.3 ot 30I1

Toau OOKYMENT & NpeBoL, OKOHUATRITHATE BERCUS 8 0DUMHAMTHOTO HEMCKO MDMITOMEHNE KM CEPT!
A
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[MPUJTOREHUNE 3

Ha ocHoBaHue un.36a an.3 ot 30I1

-



Bated burden [max) inclass TR
fated uoltage factor (Cont) (Un)

/ ‘!n;smat;izohé class.

Amblent temperature [0)
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bbJIATAPCKU UHCTUTYT MO
'//A\\\ METPOJOIHMUAMA

7

I'nasna pupexnus MEPKU U U3MEPBATEJIHU YPEI1

ao
“Konrpareur 35” EOOf, AT -y
6000 - rp. Crapa 3aropa, piedd /54 :

yn. Mugycrpuanna”, MK 177

OTHOCHO: Opo6psisade Ha Tin 2 VTB 10/20/30 Ha HanpexeHoBM usmepBarenHn
TpaHcdopmatopw, (o 3assneHne, sx, NO AY-OTCH-34/10.05.2013 r.)

YBAXAEMW rocrnoga,

YBefomssame By, Ye B pernctbpa Ha 0A0GpeHUTE 3a M3MON3BaHE TMMOBE CpeacTBa 3a
usmepBaHe nog Ne 5009 ca BnucaHun HanpexceHoB U3MepBaTesIH| TPpaHCcPopMaTopm THn
2 VTB 10/20/30, C MeTponornumm XapaKTepucTukn cbriacHo Yaocrosepexme NG 13.06.5009.

dupma - npoussoauten: ESITAS Elektrik Sanayi ve Ticaret A.S., Typuus

CpoKbT Ha BaNUHOCT Ha ofobpasaHe Ha Tvna e; 03.06.2023 r.

MamepsaTenHute TpaHcdopmatopy, nNomnexar Ha  3agbKMTENHA MbpBOHaYanHa
nposepka.,

MNpounssoanTensT/BHOCUTENAT Ha CPpeACTBOTC 3a wu3MepBaHe oT ogobpeH TUN ce
3aAbjbkaBa fa nocTaBW  3HAK 3@ OJ06PEH TWUM B CbOTBETCTBME C uf. 35 oT 3akoHa 3a
namepsaHusTa (4B, 6p. 46 ot 2002 r.).

Ha ocHoBaHue un.36a an.3 ot 30I1

Ha ocHoBaHue un.36a an.3 ot 30I1

1040 Codpusg, Tenedon/dd
6yn."a-p. T. M. uMuTpos" NO 525
Fmail: GD_MIU@bim.government.bq
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PEIIYVBJIKA BBITAPHA
ERNTApCKM MECTUTYT 00 MeTROIOTHA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

YAOCTOBEPEHUE
3A OZJOBPEH TUI CPELCTBO 3A WU3MEPBAHE

Measuring Instrument Type-approval Certificate

N2 13.06.5009

/ AsgapeHo Ha npoussognuTen: ESITAS Elektrik Sanayi ve Ticaret A.S., Typuus
’ I'ssued to manufacturer:

Ha ocHOBaHMe Ha: 4n. 32, an. 1 ot 3akoHa 3a usmepsanusta ([IB, 6p. 46 or
{n Accordance with: 2002 r., n3M. 6p. 88 or 05 r., u3M. 1 gon. 6p. 95 oT 2005 r.)
ITHOCHO: HanpexeHoBuW n3MepeaTesHu TpaHcdopmaTopu
’n Respect of: Tmn 2 VTB 10/20/30
JHak 3a ogo6pemH T!M: d BG 13'
type Approval Mark: sy
5009

P
TeXHUYecKn M METPONOrHUYHN
HapaKTepUCTUKNK:
lechnical and metrological npunoxexue, HepasaesnHa 4act oT HacTosAWoTo
wharacteristics: yLocToBepeHue 3a 0A06peH TUM CPpeacTBO 3a u3MepBaHe

{)pOK HA BaANFHOCT:
Jalid until: 03.06.2023 r.

finucea ce B perMcrbpa Ha
waobpeHnTe 3a UsnonasBaHe
TUMOBE CPeACcTBa 3a

wamMepBaHe noja No:

fieference N9: 5009

jiaTta Ha v3gaBaHe Ha

Y OCTOBEPEHMETO 3a

=pobpex Tyu:

trate: 03.06.2013 r, i,

Ha ocHoBaHwue un.36a an.3 ot 30I1




Mpunoxwenne KbM yaocToBepeHue 3a ofobpen Tun N2 13.06.5009
Wapapeno na npoussoguTen: ESITAS Elektrik Sanayi ve Ticaret A.S., Typuus

OTHOCHOD: Hanpeg'meHOBm nsMepsaTesnHu TpaHcdopmatopu Tvn 2 VTB 10/20/30

1. Onucanue Ha TyNad

| A

HanpemeHoszé y{é’i‘\hepaarenHm TpaHcdhopmaTtopu TMn 2 VTB 10/20/30 ca npefHasHaueHu

i

38 uU3MepBaHe U pquﬁha 3alliTa B KOMMIEKTHU pasnpelesnTenHu yCTpoicTBa 3a cpeaHo
HarpexeHne. MakcumMdnHoTo paboTHO HampeXxeHue e oT 3,6 kV fo 36 kV.

HanpemeHomﬁ‘e TpaHcdopmaTopn Tun 2VTB10/20/30 ca ABYNOMIOCHM - CBbp3BaHe pasa-
pasza v ca 3aneru / noKcuaHa cmona. KOHCTpYKUuATa npeacTaBnssa MarHUTOMPOBOA C BUCOKA
varHutHa npom@g €MOCT W ManKy  MarHuTHW  3arybu, BBPXY KOMTO Ca MOHTWPaHK
rpchdJOpMaTOpl}f/lTe HaMOTKW — MbpBUYHATa 1 BTOPUYHWUTE., MarHUTOMPOBOABLT W HaMOTKWUTE ca
3afeth C enokCuiaHa CMoJla C MHOrO BWCOKO KauyecTBO, KOSATO rapaHTUpa HeobxoaWMaTa
ANBNEKTPUYHE/ AKOCT W MexaHu4Ha 3hpaBuHa. KbM 3anaToTO CbC CMOMa TANO € 3aKperneHa
CTOMaHeHa M/OHTEDKHa rnaova wn oTpenHa naonupaHa knemHa KYyTHha, B KOATO Ca u3BeneHu
BTOPUUYHUTE BepUiu,

BropuyHute kiemMu ca 0603HavueHn CbC CTaHAapTHIA MapKNpoBKY Ha nsBoauTe.

2. Texnuuecku v MEeTPONOrUYHM XapaKTepucTUKMK:

Tvin Ha TpaxcdopmaTopa 2VTB 10/20/30
3,6/10/40; 7,2/20/60; 12/28/75;
Huso Ha usonaumsa, kV 17,5/38/95; 24/50/125: 36/70/170
HomuHanHo BTopu4HO HanpexeHue, V 100; 110; 120; 220 1 230
HoMuHanHa YectoTa, Hz 50 - 60

Knac Ha TouHocT
- HAMOTKW 3a U3MepBaHe 0,2, 0,5; 1
- HAMOTKM 3a 3auunTa 3P u 6P

KoeduumeHT Ha HanpexeHve / BpeMe Ha

1,2 / npoabmkuTenHo
npunarade

MOLUHOCT Ha BTOPUYHUTE HAMOTKM, VA 15 - 250

3. Tunoso osHa4yeHue: Tvn 2 VTB 10, 2 VTB 20, 2 VTB 30

4. Onucanwue Ha MecTarTa, npegHasHadeHM 3a nocraBsHe Ha 3Hayu oT
HeTPoNnorMyeH KOHTPOoM:

° 3HaKbT 3a 0f06PEH TUM Ce HaHacs [0 TabenkaTa C TEXHUYECKN AaHHN.

e 3HaKwbT 33 MbPBOHAYaNHa NpoBepka (Mapka 3a 3anenBaHe) ce NOCTaBs A0 3HAKa 3a
onobpeH Tum.

Ha ocHoBaHune un.36a an.3 ot 30l
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TexHuuyecko onvcaume Ha HanpexeHor namepsareneH TpaHchopmatop 10 kV, ABYNONIOCeEH,
C efjHa BTOPMYHA HAMOTKa, 38 MOHTUPaHE Ha 3aKpuTo

CpraTeHo HaumeHoBaHue Ha matepuana: HUT 10 kV, 2P, c eaHa BTopuyHa HamoTka, 3M

06naCT}5;;iaﬂupjmh%)i(eHme: H - En. nogcranuuu 110/CpH Kareropusi: 27 - ismepsatenHn

e | - TpaHcdopmaTopHu nocTose
TpaHcgopmaTopK

AsapuitHn 3anacu: [a
Xapakrepuctuka Ha Marepuana:

HanpexeHoB WHOYKTUBEH W3MepBaTesrieH TpaHcopMaTop 3a MexaydasoBo CBbp3BaHe Ha
MbpBUYHATE HaMOTKa, C efHa BTOPUYHA HamoTKa C knac Ha TouyHocT 0,5 ¢ u3onauusi oT enokcuaHa
cmorna (Mnu Apyr TPYAHOrOPUM CUHTETUYEH Marepuan), MoANopeH TUM, 3a MOHTUpaHe Ha 3aKkpuTo.
HanpexeHoBUAT TpaHCOPMAaToOp € NpemMuHan npes MbPBoHavyarnHa npoBepKa, YAOCTOBEpeHa CbC
CbOTBETHUS 3HaK, N0 PeAa U Npu yCrnosusiTa Ha 3aKkoHa 3a U3MepBaHnsTa.

M3nonasaHe:

HanpexeHoBUSIT NHAYKTUBEH M3MEpBATeneH TpaHChopMaTop e NpegHasHaveH 3a TpaHcdopmupaxe
Ha MbPBUYHOTO HaNPEXEHVE BbB BTOPUYHO HarNpekeHre CbC CTaHgapTHa CTONHOCT 1 ce U3nornaea 3a
3aXpaHBaHETO Ha HaNpPeXEHOBWUTE Bepurn Ha enekTpoOMepU 3a TbProBCKO U3MepBaHe Ha
KOMINYECTBOTO EneKTPUYEcka eHepris

CbOoTBETCTBME HA NPEANIOKEHOTO N3MbIHEHNE CbC CTAHAAPTU3ALMOHHNATE JOKYMEHTN:

HanpexeHosusT TpaHcdopmartop Tpsabea ga otrosaps Ha BAC EN 61869-3:2011 “UsmepsarernHn
TpaHcdopmaTopn. YacTt  3:  [OMbAHUTENHM  U3NCKBAHWUSA 33  UHAYKTMBHKM  HamMpexeHosu
TpaHcchopmatopu (IEC 61869-3:2011)" n Ha HeroBuTe BanuWAHW W3MEHEHWS W JOMbIiHEeHWe unu
eKBUBANEHT.

AOKyMeHTauuATa 1 nannTeaHnata:

Ne Mpunoxexue Ne

no HokymeHT

pea (unn TeKCT)

1.1 | TouHo oBo3HayeHNe Ha TUna Ha HanpexeHosusa TpaHcdopmaTop (HAT), 2vTB 10
NPOWN3BOAUTENSA U CTPaHa Ha NPOW3X0A U NOCRe[HO U3AaHue Ha katanora ESITAS Elekirik

Sanayi ve Ticaret
A.S.

Typuust
Mpunoxenue
Ne3- Kamanoe

Ha npoussoanTensa

1.2 | YpocTosepeHune 3a ogobpsBaHe Ha Tvna Ha HT, usgagedo no pega u npu
ycnosusiTa Ha 3akoHa 3a n3mepsaHusTa

1.3 | YepTex c pasmepn lpunomenue N26
1.4 | MNpoTokon OT MbpBOHaYanHa MeTponornyHa NPoBepKa, nposeaeHa ot
onpaBomMolLeHa nadopaTtopus, CbrnacHo AecTeawoto B Penybnuka
Bbnrapus sakoHogaTencTso B obnactra Ha n3mepsaHusaTa (Npeacrass ce
npu gocraska 3a Bcekn HWT) Mpunazame npomoxon om murogu usnumanus
1.5 | CepTucbukat/akpeanTaums Ha HesasucumaTta nsnurarenda nadoparopus,
nposena TUNoBUTE U3NUTaHKs

ExcnnoataumoHHa gbnroTpanHocT, roguHu 252080,

fMpunoxenue N24

lMpunoxenue Ne7

Mpunowenue Ne§




MpunoxeHue Ne

17,

nofAALPKaHe, BKIIOYUTENHO UVICKBAHMS 3@ NEPUOANYHOCT Ha
‘HEOBXOAUMIUTE KOHTPOMHW N3NUTBaHKS MO BPEME Ha eKCrioaTauusi n ap.

no [lokymeHT
pea (unm TekcT)
WHCTpyKLM 332 MOHTUPaHEe 1 BbBEXAaHe B ekcnrnoaTauns, n3nckBaHus 3a

Mpunoxenue Nog

e

/'/YQ

v

ZTexHnyecku AaHHn

2.1 NapameTpu Ha enekTpuyeckaTa pasnpeienuTenta Mpexa

Ne

o Mapametbp CronHocT

pen
2.1.1 | ObsiBEHO HanpexeHne 10000 V
2.1.2 | MakcumanHo paboTHO HanpexeHune 12000V
2.1.3 | ObsiBeHa YecToTa 50 Hz
2.1.4 | bpon Ha dasute 3
2.1.5 | 3azemMsaBaHe Ha enekTpuyeckara mpexa - pe3 aKkTUBHO CbNPOTUBNEHNE, UK

- Npes gbroracurenHa 606uxa; unu
- U30NMpaH 3BE3L4EH LIEHTBP.
2.1.6 | MakcumanHo BpeMeTpaeHe Ha 3EMHO CheauHEeHNe 2 vyaca
2.1.7 | MakcumanHa CTOWHOCT Ha BPEMEHHO rpeHanpexeHue 12 kV 3a 2 vyaca
Mpu 3€MHO CheaAnHeHne

2.2 Xapaxkrepuctuka Ha paboTHaTa cpefa v MACTO Ha MOHTUpaHe

Ne
no XapakrepucTuka /MACTO Ha MOHTUPpaHe CroliHocT/onncaHve
pea
2.2.1 | MakcumanHa okonHa Temnepartypa +40°C
2.2.2 | MuHumManHa okonHa Temneparypa MuHyc 5°C
2.2.3 | CpefHa CTOAHOCT Ha oTHOCUTeNnHaTa BraXHOCT, o 95%
n3MepeHa 3a nepuog ot 24 y.
2.2.4 | BambpcsBaHe ¢ npax, nyLuek, arpecnBHu rasoBe W napw YmepeHo
2.2.5 | Hagmopcka BucoduHa [o 1000 m
2.2.6 | MacTo Ha MoHTUpaHe B komMnnekTHW  pasnpefenuTenHu
yctponictea  (KPY) B 3akputn
pasnpegenuTendun ypenbu -
pasnpefenuTenHu noacTaHumnm
110/CpH "n TpaHchopmaTopHn
nocToBe

3. ManckeaHns KbM HanpeeHosus TpaHcdopmaTop OT riefHa Touka Ha MACTOTO Ha MOHTUpaHe B
enekTpopasnpegenuTenHaTa Mpexa

Ne
[apaHTupaHo
HaunmeHoBaHne 3nckeaHe p : p .
rno ApeanoXeHue
ped ]

i




3.1 | MpucbennHsBaHe KbM enexTpopasnpeaenuTenyara Mexay ase dasn Mexdy dse pasu
Mpexa
eCki napameTpu
Xapakrepuctuka N3ncksaHe FaparTuparo
CcTaHoBuLE
Q0sIBEHO NMbPBUYHO HaMpeXeHue 10000 V 10000 V
Q0sBEHO BTOPUYHO HanpexeHmne 100V 100V
ObsiBeHa YecToTa 50 Hz 50 Hz
0O6siBeH KoehWLUEHT Ha TpaHcdhopmauust 10000V /100 V 10000V /100 V
Knac Ha TouHoCT 0,5 0,5
ObsiBeH BTOpUYEeH ToBap 50 VA 50 VA
OB6s1BEHO HMBO Ha U3oNauusaTa min 12 kV 12 kV ecpexmuaria
edeKTnBHa CTONHOCT CIModHoCM
4.8 | OBsiBEHO U3 bPKAHO HaMPeXeHne C MbIHUEB 75 kV BbpxoBa 75 kV sbpxosa
MMMYNC 3a U30SlaumsaTa Ha NbpBMYHATA HAMOTKa CTOAHOCT cmodHocm
4.9 | OGsBEHO N3ABbPXKAHO HaNPeXeHne ¢ NpoMuLLINeHa 28 kV edpekTmnsHa 28 kV epexmusHa
yecToTa Nnofj AbX4 3a n3onauuaTa Ha mbpeuyHaTa CTOWHOCT cmoiiHocm
HamoTka
4.10 | JonycTmo HWBO Ha YacTu4HWA paspss npu 1,2
um max 20 pC 20 pC
(Um - Haii-BNCOKO HaMpexXeHne 3a CbopbKEHNSATA)
4.11 | OBsiBeHO M3abPXKAHO HanpexeHve ¢ npoMulinerda | min 3 kV edekrusHa 3 kY epexmusra
4ecToTa 33 130J1aumnsaTa Ha BTOprYHaTa HamoTka CTOWHOCT cmolHocm
4.12 | ObBsiBeH KOBMULIMEHT Ha HanpexeHue 12
7 1,2 npogbMKUTENHO fpo @blm’{umewo
065BEHO Bpeme Ha npunarade:
4.13 | Terno, kg [la ce noco4n 30
414 | ExcnnoaraunoHHa AbNroTpanHocT min 25 roanHn 25 200uHU
5. KoHCTpyKkums, NpUHaANeXHOCTU, MapkupoBka v 4p.
Ne
no XapakrepucTuka WaucksaHe FapakTupaHo
pen npegnoxeHne
5.1 | Visonauus mexay nbpsuyHara n TpyAHOrOpUM  CUHTETWYEH | TpyOHO2OpUM CuHmemuyeH
BTOPUYHATA HAMOTKN Y BbHLUHA matepuan -  enoKcuaHa | Mamepuar - enokcudHa
nsonaums cmona unm ap. noaxopsuy | cMona.
marepuarn.
5.2 | NonoxeHwe Ha MOHTUpaHe [TpoussonHo IMpoussonHo
5.3 | Knemu 3a cBbp3BaHe Ha Knemute aa 6baar | Knemumne e 6wdam
nbpBUYHaTa Hamotka Ha HUAT n3paboTeHn OT Men wnu | u3pabomenru om med unu
MefHa CMMae C nokpuTue oT | MeoHa crinae c nokpumue
kanan c MUHUMaNHA om Kanau ¢ MuHuManHa
neGenuHa Ha cros 50 um debenuna Ha cnos 50 pm .
unu ¢ nokputue ot cpebpo ¢
MuHUManHa gebenvHa Ha
cnos 20 um.
5.4 | KnemeH 610K 3a CBbp3BaHe Ha a) KnemHusT 6ok TpsGsa aa | a) Knemkusm 6nok we
BTOPUYHUTE BEPUTA No3BONSIBA BBL3MOXHOCT 3a | /1038071968 §b3MOKHOCITI 38
CB'bpSBaHe Ha roBKaBm C8bfp38aHe Ha 2b8Kasgu
NPOBOAHWULIN Ha BTOPUYHUTE nPOSOOHUUL Ha
BepV\rM CbC CcedeHue a0 4 efn(}puqume @pueci Che
y mm2. ceveHue do 4 mma2.
S
f{/ /




Ne
no
pea

XapakrepucTuka

Naunckeare

[apaHTUpaHo
npennoxeHne

0) Knemuusat 6nok Tpsibea Aa
6bhe 3awnTeH ¢ npospaveH
Kamak 3a W3BbLpLIBaHe Ha

6) Knesurusm 6nok we 6u0e
3awLmen ¢ npospayeH
Kanak 3a u3sbpilugaHe Ha
8U3YANEH KOHMPOI C

BU3yaneH KOHTpOnN c L AOKHOCT 36
Bb3MOXHOCT 3a e

nnombupane.
nnombupaxe.

B) KnemHust 6rok Tpsidea ga
6bae CbOpbXEH C Kknema 3a
3asemMsiBaMe Ha BTOpUYHaTa
HamoTKa.

8) KnemHusm 6nox we 6slde
CHOPBKEH C Kema 3a
3azemMasame Ha
8MOpUYHaMa HaMoImKa.

5.5" | MoHTaxHa ocHoBa 3a dukcupaHe | MoHTaxHaTa ocHosa TpsibBa | MowmaxHama ocHOsaE LU
/| Ha HUT kbMm KoHCTpyKUMATa Ha na 6bae uspaboteHa of | Ovde uspabomena om
pasnpegenutenHarta ypenba YCTORUMBM ~ HA  KOpo3us | 1UCITI08a CIMOoMaHa, KOArmo e
matepuani urn Metanu nouuHKogaHa ceanacHo BAC
EN ISO 1461 unu
MeTanHu cnrnasu wnu ot
eKsusaneHm.
nMcToBa CTOMaHa, KosiTo e
noumHkoBaHa cbwrnacHo BAC
EN 1ISO 1461 hi]
EKBMBAMEHT.

5.6 | 3asewmsBane HUT tpsbea pa Obae | HAT we 6b0e chopbieH
CLOPBLXEH ChC 3a3emMuTenHa | CbC 3a36MUMenna knema ¢
knema ¢ Gort min M8, koiiro | £01m M8, Koimo we 6rde
TpsBBa fAa Obae oO3HaueH O;a”a‘zier;fabgei’;:ﬁ‘

” . i
CbC 3HaK ,3aLunTHa 3ems ~a

5.7 | Pesbosu 1 ckpenutenHn Beuuku pe3bosun n | Beuuku pesbosu u

cbednHeHus CKPENUTENHN  CheAUHEHNs, | CKPenumerHu cbeduHeHus,

BUHTOBE U raiikn Tpabea ga

6baar n3paboTeHn oT
MeCUHT nnu Apyrn
NOAXOASLM  HeKopo3Mpatln
meTtanu unm MeTanHu

cnnasu.

GUHIMOBE U zaliku uje
6v0am uzpabomenu om
mecuHe unu opyau

noox o0 HeKopo3UpaLuu
Memanu unu memarHu
criasu.




Ne

no XapakrepucTtuka WaucksaHe lapatTipatio
npeanoxeHue

pea

5.8 | Tabenka 3a mapxupaHe Ha WNHipopmatins 3a obsieHnTe | VHghopmayus sa obseerume

obsBeHNTE CTONRHOCTH

ctoiHocTn Ha HUT cbrnacHo
BAC EN 61869-3 wnu
ekBuBaneHT Tpsbea fa 6vae
HaHeceHa TpaWiHO ¥ YEeTnuBOo
M0 HauwH, MO KOWTO ga He
Moxe aa 6bae 3annyeHa:

BbPXY camus
TpaHcdopmaTop (3a
npegnountaHe ¢ BAnLOHAT
unu penedet nedar), 6e3 ga
ce nanonsear
camosanensalin  eTUKeTH;
Thi

Bbpxy Tabenka, uspaboreHa
OT aHoZu3upaH anymuHui
unu oT eKBMBaneHTeH
ycTOonumMB Ha Koposus
marepuwarn, Kkosato aa Ovae
duKkcupasa  34paBO  KbM
kopryca Ha HUT C
ycTonumMBKM  Ha  KoOpoaus
CKpenuTenHy enemeHTu.

cmotiHocmu Ha HUT
cwenacHo BC EN 61869-3
unu exgusaneHm uje brvde
HaHeceHa mpalHo u
YemIugo flo HayuH, 1o
kodmo da He moxe da bwde
3anuyeHa:

8BLPXY Camust
mpaHchopMamop ¢
80nwbHam unu penegeH
nevam, b6es da ce
U3non3sam camosanernsaty
emuKemu; unu

swpxy mabernka,
uzpabomera om
aHoOU3UpaH anyMuHug unu
OM eKsUBaneHmeH
yemoldvue Ha Koposust
mamepuan, koamo da bnde
chukcupara 30paso Kb
Kopriyca Ha HUT ¢
YCMOoLYu8y Ha KOpo3us
CKPEMUMENHU enemMeHmu.

5.9

MapkupoBka Ha u3soguTe

W3sognte Ha HUT tpabea ga
ObaaT mMapkmpaHu TpanHo K
yetnueo cwriacHo BAC EN
61869-3 unn ekBrBaneHT.

Hagodume #a HUT we
6vdam mapkupaHu mpalHo
u vemnugo cwenacHo BLC
EN 61869-3 unu
eK8LBANEHITT.

510

MbpBoHavanHa nposepka Ha HAT

a) HWT tpsbea pa e
npemMuHan npes
nbpBOHaYanHa nposepka Mo
pega n npu ycrosusita Ha
3akoHa 3a namepsaHusTa.

a) HAT we 6n0e npemuHan
npes NbpecHavanHa
nposepka no peda u npu
ycnoeusma Ha 3akoHa 3a
u3Mep8aHUAama.

0) N3BbpuieHaTta
nbpBOHAYanHa nposepka Aa
Bvae ygocroBepeHa  CbC
3HaK 3a  MbpBOHavYanHa
rpoBepkKa.

6)zebpueHama
MTbPEOHaYanHa npoeepKa e
60e ydocmosepeHa Che
3HAK 38 NTbPEOHaYaITHa
nposepka

511

TpaHcnopTHa onakoska

HUT T1psbea pga Ovaat
3aLUmUTEHN nocpeacTsom
nogxopswa oraKkoBka,
npegnassawia riu ot nospeamn
N BB3AEUCTBUS HA OKonHaTa
cpepa, noapenexu "
3aKpeneHn Ha TPaHCMOPTHU
naneTu.

HUT we 6b0am 3awumeHt
nocpedcmeom nodxodsaiua
onakoska, npednassaiwa au
om niogpedu u ewp3delcmausn
Ha oKonHama cpeda,
nodpedeHy U 3aKpeneHt Ha
MPaHCIopmHU nanemu.
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VOLTAGE TRANSFORMER.

1':‘~~*‘~4D§§ITFICATION OF THE TEST OBJECT

The characteristics of the test object, according to the manufacturer, are the following:

Manufacturer:

Type:

Serial no.:

Ratio:

Primary terminal markings:
Rated primary voltage, Upn:
Secondary terminal markings:

Rated secondary voltage, Usn:

Rated output:
Accuracy class:
Rated voltage factor:
Class of insulation:
Rated insulation level:
Rated frequency (Hz):

ESITAS
2VTB 10
2014/54477
10000/100 V
A-B

10000V

a-b

100V

20 VA

0.2

1.2 Un

E

12/28/75 kV
50

See the photograph of the test object and the ratings plate in the annex.

2. TESTS PLACE

Tests have been performed at the installations of TECNALIA in Burtzefia

REPCORT N° B26-14-BI-11E

ST [WEERY IS
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3. TESTS PERFORMED. STANDARD

Type tests and rouﬁne tests. T@/gts have been carried out according to:
/ s

; o
- IEC61869-3:201 /‘I,ﬂhstrument transformers. Part 3: Additional requirements for inductive voltage

H

transformers”,

Normative /r@ erences:
- IEC 60060-1:2010, "High-voltage test techniques - Part 1: General definitions and test requirements”.
- IEC 61869-1:2010, “Instrument transformers. Part 1. General requirements »

- IEC 60270: 2000, "High-voltage test techniques. Partial discharge measurements".

The calculation of the uncertainties of the measurements is available.
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4. TYPE TESTS

4.1. Deternfina’tion of voltage error and phase displacement for measuring voltage transformers

The voltageg,éf;ror and phase displacement at rated frequency shall not exceed the values given in the
standard g’tfany voltage between 80% and 120% of rated voltage and with burdens between 25% and 100%
of ratedj'i;urden at a power factor of 0.8 lagging.
{{/
Test scheme:
Y

Standard

transformer

Burden
( Measuring system }
Secondary Burden (VA) % Vn Voltage error (%) Phase (min)
(measurimg) Measured + Limit Measured | =+ Limit
120 -0.07 0.2 +6 +10
20
100 -0.02 0.2 +2 +10
(100%)
a-b 80 -0.00 0.2 +1 +10
(Class 1) 120 +0.10 0.2 +5 £10
5
100 +0.16 $0.2 +2 +10
(25%)
80 +0.17 +0.2 +1 10

Result: CORRECT, the voltage error and phase displacement do not exceed the limits established in the

standard.
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4.2. Lighthing irgpu1se test on primary winding

The impulse est is performed in accordance with IEC 60060-1.

The tqs,;i/\‘;o‘ltage is successively applied between each line terminal of the primary winding and earth. The
other tgfhinal of the primary winding, one terminal of the secondary winding and the frame are earthed
durinéthe test.

The impulse test consists of voltage application at reference and rated voltage levels. The reference impulse
voltage has been between 50 % and 75 % of the rated impulse withstand voltage. The peak value and the
waveshape of the impulse are recorded. Evidence of insulation failure due to the test may be given by

variation in the waveshape at both reference and rated withstand voltages.

For failure detection the record of current to earth has been performed in addition to the voltage record. For
that, earth connection has been made through a suitable current shunt.

The test voltage has the appropriate value, depending of the highest voltage for equipment and the specified
insulation level.

The test is performed with both positive and negative polarities. Fifteen consecutive impulses of each
polarity, not corrected for atmospheric conditions, are applied. Approximately half the number of impulses (7

or 8) has been applied to each line terminal in turn with the other line terminal connected to earth.

Value of test voltage: 75 kV

Ambient air conditions during the test:

Temperature: 23°C
Pressure: 102 kPa
Relative humidity: 63%
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Test scheme: |

CR:
IVG:
TO:
IVD:
RS:

41

Charging rectifier

Impulse voltage generator
Test object

Impulse voltage divider
Recording system

CORRECT. For each polarity:

no disruptive discharge occurs in the non-self-restoring internal insulation;
no flashovers occur along the non-self-restoring external insulation;
no flashovers occur across the self-restoring external insulation;

no other evidence of insulation failure is detected (e.g. variations in the waveshape of the recorded

quantities).
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4.3. Temperature rise test

2
r

The test is made to pfove/ 1at the temperature rise of the voltage transformer at the specified voltage, at

rated frequency and 2 ated burden, at any power factor between 0.8 lagging and unity, does not exceed the

appropriate value gfyén in table 5 of IEC 61869-1 standard.

For the purpéise of this test, transformer is considered to have attained a steady-state temperature when the

rate of ten;ﬁérature rise does not exceed 1 K per hour.
The trévf;sformer is mounted as operation conditions.

The temperature rise of the windings is measured by the increase in resistance method. The temperature

rise of parts other than windings is measured by thermocouples.

As a thermal limiting output is not specified for the secondary winding, only one temperature rise test is
performed at 1.2 times rated primary voltage and with a burden corresponding to the accuracy burden.

It is not possible to measure the temperature rise on the external surface of the core and other metallic parts

where in contact with, or adjacent to. The temperature rise at the housing is measured.

Test at 1.2 Times the rated primary voltage

The transformer is tested at 1.2 times the rated primary voltage and at its rated burden of 20 VA.

Test-site ambient temperature at the end of the test: 28 °C.

V test Winding Temperature-rise Limit
192 %10 kV Primary winding A-B 4K
75K
(1.2 xVn) Secondary winding a-b 7K
Result: CORRECT, the measured temperature-rise values do not exceed specified limits for

insulation class E stated by manufacturer.

PR e ——

The temperature of the housing at the end of the t
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4.4. Short-circuit withstand capability test

o

The test is madé to proxé;:}fhat voltage transformer is designed and constructed to withstand without
damage, when Qﬁergj;éa at rated voltage, the mechanical and thermal effects of an external short-circuit for

the duration of 1 s.

For the teét the trapsformer shall initially be at a temperature between 10 °C and 30 °C.

/

#
/

The test is carried out by energizing the primary winding and applying the short circuit between the
secondary terminals. One short circuit is applied for the duration of 1 s. During the short circuit, the r.m.s.
value of the applied voltage at the transformer terminals shall be not less than the rated voltage.

The transformer is deemed to have passed the test if, after cooling to ambient temperature, it satisfies the

following requirements:

a) it is not visibly damaged;

b) its errors do not differ from those recorded before the test by more than half the limits of error in its
accuracy class;

c) it withstands the dielectric tests specified in the standard, but with the test voltage reduced to 90 % of

those given.

Test circuit:
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Recorded values:

Oscillogram 21
Voltage (RMS) (kV) 10.489
Current (RMS) (A) 0.852
Current (Peak) (A) 1.246
Duration (s) 1.011
’t (AAs) 7.33.10"
/ Frequency (Hz) 50

/ Temperature (°C) 24

See oscillogram in the annex.

Result: CORRECT, according to the following verifications.

a) Visual check of the transformer

Result: CORRECT, the transformer is not visibly damaged, nor shows deterioration in external

insulation.

b) Dielectric tests at 90% of the test voltages

Power-frequency withstand test on primary winding

Separate source withstand voltage test

Test voltage level: 252 kV
Test voltage frequency: 50 Hz
Test duration: 60s

REPORT N° 326-14-3I-11E
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Induced voltage withstand test

Test voltage level: 25.2 kv
Test voltage frequency: 150 Hz
Test duration: | 40 s (20 s for each terminal of the primary winding)

Result: ORRECT, there are neither disruptive discharges nor damage in the insulation.

Partial discharge measurement

Thgf"bar’tial discharge test voltages are reached while decreasing the voltage after the induced voltage

V\;J’fhstand test (prestressing 25.2 kV, 20 s to each line terminal)
/

Voltage test (kV) t(s) Measured (pC) Limit (pC)
A B
1.2:Um 14.4 30 2 18 20

Background noise:1 pC

Result: CORRECT, the measured partial discharge levels do not exceed the limits specified in the

standard.
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