Appendis to Rell N. 3525/09/62 T o 27 November 2009 s

1. Basic requirements and obligations

il

Head of the subject that functions as an authorized metrology contre {the AMC) pursnant o § 16 of the
Act shall be responsible for the performance of all the dutics resulting from the authorization in termms of
§ 16, §18 and §25 of Act N. 505/1990 Sb. on metrology, as amended (hereinaficr “the Act™). The Head
AMC or hisfher attorney monitars the performance of all the technical and orgamizational works relaling
{0 measuring deviees vertification.

The AMC shall have a valid Certificate of the netrology and technical equipment level and qualification
of all the employees of the Centre issued by the Czech Motrolomy Institute (the CMI),

Costification of measuring dovices within the authorization may be porformed exclusively by the
appointed AMC employees whose qualification is documented in the case of the Head AMC by the
cerlificate of qualification issued by an aceredited person for stalY certification in metrology, in the casc
of other AMC emplayees by the certificate of qualification or by a personal certificate of specialized
gualification issued by the CME.

The AMC shall be obliged to inform the Institute for Technical Standardization, Metrology and Stale
Testing (the ISMT) about all changes concerning the appointed stalf. The ISMT shall have the right to
apply for exira training or additional examinations to extend the certificate stope of the appointed stafl

in relation to the testing methodology change, change of stalons and etalon equipment,

The appointed AMC staff who perform the measuring devices cerlification, shall be divectly rosponsible
for cormect conrse of cxaminations and verification according Lo valid metrology regulptions and for the o

™

appropriate use and maintenancs of the allocated of} (icial sipns and AMC stamp. N

The AMC shall be obliged to cnable the CMI to inquire sbout the completcaess and correctness of
messuring devices certification in terms of the stipulated terms and conditions of the avthorization, The
AMC shalt be obliged to cnable the CMI employees to select cortified moasuring dovices and Lo extend
the required cooperation and data for the ingpection free of charge. The CMI may carry oul technical
inspections on the verification level in the form of regular checkup testing of the certified measuring

devices. Such eheckup inspections shall be performed for financial compensation.

A report is made about the performed metrology inspection 1o be discussed with the Head AMC or with a
reprosentative appointed by him/her. An intogral part of the report shall be the data about the metrolagy
inspeotion outcome, including the proposal for optional defects remedy and the period for their removal.

The AMC shall, on their expenses, arrange for the official sigas in graphic form according to Appendix
N. 3 (production 2, or 3, if needed) of Dircetive N. 262/2002 Sb., as amcided, by ordering horeof at the
CMI (or according to the MPM 10-03 part 7 upon the approval by ISMT directly at the manufacturer).
The AMC shall further arrange, at their expenses, for the AMC stamp in graphic form according (0
Appendix 8 of said Directive by its ordering al the manulacturer.

The ISMT may, in compliance with the technical development in given lield of mcasuring and npon the
proposal by the CMI, defermine a change of the way of measuring devices certification. The AMC shall be
obliged to provide the required eialon equipment al their expenses.
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16 In the case that the comectness of an AMC certified measuring dovice is a subject of a dispule, the
TSMT shall resolve about furthor procedure on the basis of a technical assessment by the CMIL

1.7 Should it be discovered that msasuring devices certification is not performed in complionee with the
legal regulations on metrology o with the terms and conditions of the authorization, the ISMT shall
have the right, i terms of § 16 of the Act. to suspend or terminatc the Anthorization.,

18 The AMC shall be obliged, without prier notice, to scnd the report aboul the numbcer of measuring
devices cortified in the previous vear to the CMI before 10 Jannary of each vear,

2, Scope of metrology activities within the Authorization
2.1 Measuring devices to be certified shall comply with the fellowing regulations listed in the design
approval document:
a) CSN 35 1360 (the Czech stemdardy Instrumental current and voltage Gransformer
by CSN 35 1301 ustrumental ourrent transformers
¢) CSN 35 1302 Instrumental voltage rransforuces

d) CSN EN 60044-1 Instrumental franstormors - Part 1: Current transformers
(IEC 60044-1)

e} CSN EN 60044-2 fnstrumental iransfarmers - Part 20 Induetive current transformers T~
(IEC 60044-2)

Only the following measuring devices may be cortified tn compliance with the legal regulation:

- 'adesign type was approved in compliance with the Act on metrolegy

- adesign type is not subject to design type approval in compliance with the appropriate oxecutive
directive to the Act on motrology,

- were launched onto the market or into operation by the procedure of evaluation sccording to the
appropriate governmental regulation ¢hat is an executive regulation to the act on techrical
reguirements for products {Act N. 22/ 1997 5hb., as amonded),

72 The lollowing measuring devices fypes miay be cerulicd i e Anthorizaion

+  Current measuring transformers in the scope of 1 A 10 30 600 A /L A and 3 A
«  Voltage measuring transformers in the scops of 100 Vo 25 000 V/I00 V, IOV, 100V, 100/
3 Vand 110/¥3 V.,

3. Specification of etalons and other techoical equipment

3.1 Etalons for measuring transformers certification

Mame Producer Type Production M. Seope
Measuring curvent Tettex 4764 135233 1AWS000A/ A
transformer — comparalor and 5 A
Measuring current Tottex 4724 113033 1 AtoS 000 AJL A
transformer and 5 A
Measuring current Teitex 4744 9546 0] Ao 100A/S A
transformer
Measuring voliage Tetex 4821 127308 200 V to 500/ 100 V
transformer

) Institute for Technical Standardization, Metrology
and State Testing
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[ Meaguring voliage ~ Teftex 4822 133957 | kV o2 kv 1106V
transformer |
Measuring current VUEP BP222,180-Pa 7Tl 1S0AIS A
{rapsformer ;
Measuring current VUEF BP22.100P-H TUTI70 | L0000 ASS A
transformer
Secondary voltage load Tettex I6R3KE 136626 1.25 VA 1o 180 VA
100 ¥, 1003y, 11
v, 110ABY
Secondary voltage load Hartman & Brannn MBEv 3154032 125 WA lo 1RO VA
JHO0V, 1003V
110, HLOAB V.
2 < 100A3Y
Secondary voliage load Teitex - ' 3867 1,25 Vi lo 101,25 VA
7 1O0A{3V, 110AY
Secondaty carrent load Tattex 36THKK 135897 1.25 VAo 60 VA /
PA and 5 A
Secondary current load Tatiex - 42835 IVA/SA
Secondary current foad Tettex - 4311 TVASLA t(
Checkup curvent MT CLE (.92 13144900 SAIA
ransformaor
Checkup current MT CLA L2 108072/9% 10A/SA
tragslormer.
Checkup current MT CLB4.92 127902700 F00A7/5A
gransformer
Checkup voltage EJF D 103 380990 6000V /100Y
transformer
Checkup voltage EJF 1223 290727 70 G00ABY 7 100A3W
pansTormor BILVERY
Measuring voliage Wesswandler WUZG33 737454315 |5 kV 1035 kV 7100 and
transformes Gallspach Hov

3.2 Measuring devices for measuning runslormers cerfification

Nane Producer Type Prgduction . Seope
Ieasuring device Tettex 2761 136127 -
Measuring device Tottex 2765 136176 ‘ -

3.3 Testiag dovices for measaring transformers certification
Hamic Seope
Measuning sei for measuring transformers osting 0,1 kV to 200 kV / 100
V, 110V, 100A3V
LIOA3Y . 2500043V, 1
Ato30kAN Sand5 A

Institute for Technical Standardization, petrology and State Testing
Gorazdava 24, RG.Box 49 12801 Praha 2
a3




Appendis to Ref. 3. 3825/09/02

e

3.4 Operating etalons and other moasuring devices and equipment
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Mame Producer

Type Production M. Scape

Flectronic thermomeler and Comet
wmidity meter

%95 %

3.5 Metrodoszy link to AMC equipment

Etalons and testing devices indicated in 3.1 are subject to the metrology link up carricd out by the
CMI in the period of 3 vears (comparator, divider and condensers 3 years)

Measuring devices indicated in 3.2 are subject to the metrology link up carried out by the CMI in

e period of 2 years.

Testing device indicated in 3.3 (2 unit) is subject to a functionsl test carmicd out by the CvI in the

poriod of 1 year.

Operating elalons and other measuring devices and cquipment indicated in 3.4 arc subject to
calibration in periods stipulated in the controlled AMC documentation.

4, Miethodology of zppropriate measuring devices certification

4.1 Measuring devices certification shall be performed in conpliance with the following
rcgulations and other regulations indicatcd in the design type approval, if needed:

a) TPM 2272-99 Meastring current or voliage ransformers. Methods of testing 1n
certificalion
42 Measuring devices complying with the preseribed conditions shall be cquipped with official signs
located at the appropriate place in compliance with §6 Directive N, 262/2000 Sb. as amended.

5. List of employees providing metrology activities in the scope of the Authorization

—
Nane

(hualification for ceriifivation

Ing, Viastimil Rada — Head AMC

Measuring transformers

Ing, Hana Magkova

Measoring transtormess

Dated in Prague on 27 November 2009

Institure for Tachnical Standardization, Metrology and State Testing
Garazdova 24, R0.Box 49, 128 01 Fraha 2
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 certify that this true copy consisting of 5 sheets literally corresponds with the original
document from which it was made, consisting of 5 pages and 5 sheets.
Drated in Brno, Pifkop 8 on 20/5/2010

Seal: JUDr. Alice Sedlakova, Notary Public in Brao
Maroela Nova, notarial secretary, signature
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W3BaikoB peBOj

MHCTUTYT 3A TEXHUYECKA CTAHIAPTU3ALMSA, METPOJIOI' VA U
ABPKABHO UBMEPBAHE

Ref. N. 3825/09/02 Ilpara, 27 HoemBpu 2009

PE3OJIFOLIMS

Sk
.

pasmen 1 Gyksa ¢) u § 16 ma Axr N. 505/1990 Sb. na meTponorus (Hapuyas ,,Akra”), npaBd

MHCTUTYTHT 33 TeXHHUYECKa CTAHIAPTH3AllisA, METPOJIOTHS U JIbPIKABHO U3MEpBaHe, chriacko § 1

clleTHATA PE30JIONMSI B aIMUHUCTPATHBHA ITPOLENYPA:

Kanaunaret:

IVEP, a.s.
Brno, Videnska 117a, mowmencku koj 619 00
Kommanusg N.: 00566993

IlonyuaBa

OTOPM3ALIS

Jla ceprudunupa U3MepBaTEIHU CPEACTBA BKIFOUSHU B 00XBaTa Ha CIMCchKa B [Ipunoxenus Anexc.
KanguparsT me usnoissa odpunuanen 3uak K ¢ pedepenimst N.20. M3mon3saHeTo Ha 3HaKa IIe
Obae perymupano or § 9 u § 16 Ha Axra u ot § 6 ot Jupektusa 262/2000 Sb. Vcnosusra mo
OTOpH3AIMATA BKJIIOYBAIK 0a30BHTEC HM3UCKBAHMSA M 3alb/DKEHHs, KOMTO cleiBa fAa Obmar
HaAOMIOJaBaHK OT OTOPHM3UPAHMUTE MEHTHPOBE 3a CEpTH(UIMpaHE HA HICHTHYHH H3MEpBATEIIHH
CpeJ/ICTBa, ca OTMCaHH B AHEKCa U IPE/ICTABIIIBAT HEPa3/IeHa YacT OT HEro.

TToamuc
Ing. Milan Holecek

Ha ocHoBaHue 4n.36a an.3 or
300N
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NARODN AKREDITACNI ORGAN

. EA MLA Signatory
Cesky institut pro akreditaci, 0.p.s.
Olgansk4 54/3, 130 00 Praha 3

issues

according to section 16 of Act No. 22/1997 Coll., on technical requirements for products, as amended

CERTIFICATE OF ACCREDITATION
No. 421 /2016

Zkusebnictvi, a.s. N
with registered office Podnikatelska 547, 190 11 Praha 9 - Béchovice, Company Registration .
No. 45274355

to the Testing Laboratory No. 1035
KEMA Laboratories Prague

Scope of accreditation:

Testing of making and breaking capacity, testing of short-circuit resistance, testing of electric arc
resistance, temperature-rise tests by continuous flow of electric current, dielectric tests, determination
of degree of protection, verification of equipment design and routine tests of heavy current equipment
to the extent as specified in the appendix to this Certificate.

This Certificate of Accreditation is a proof of Accreditation issued on the basis of assessment of fulfillment of the
accreditation criteria in accordance with

CSN EN ISO/IEC 17025:2005

In its activities performed within the scope and for the period of validity of this Certificate, the Body is entitled to refer to this
Certificate, provided that the accreditation is not suspended and the Body meets the specified accreditation requirements in
accordance with the relevant regulations applicable to the activity of an accredited Conformity Assessment Body.

This Certificate of Accreditation replaces, to the full extent, Certificate No.: 743/2015 of 02 November 2015, or any
administrative acts building upon it.

The Certificate of Accreditation is valid until; 15 July 2021

Prague: 15 July 2016
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

N

Zku$ebnictvi, a.s.
KEMA Laboratories Prague

o The ép?iiendix is an integral part of
Certificate of Accreditation No. 421/2016 of 15/07/2016

Podnikatelska 547, 190 11 Praha 9 — Béchovice

Testing Laboratory Locations:

1.
2.

HPL section
HVL section

Podnikatelska 547, 190 11 Praha 9 — Béchovice
Podnikatelska 547, 190 11 Praha 9 — Béchovice

The Laboratory is qualified to update standards identifying the test procedures.
The Laboratory is qualified to provide expert stand-points and interpretations of the test results.

1.  HPL section
Tests:
Ordinal Test procedure/method name Test procedure/method identification Tested object
number
1.1 | Short-time withstand | CSN EN 62271-1 cl. 6.6 HV switchgear and

current and peak IEC 62271-1¢l. 6.6 controlgear for voltages
withstand current above 1 kV
tests

CSN EN 62271-100 ed. 2 cl. 6.6
IEC 62271-100¢l. 6.6

HYV circuit breakers

CSN EN 62271-102 cl. 6.6
IEC 62271-102 cl. 6.6

HYV disconnectors and
earthing switches

CSN EN 62271-103 cl. 6.6
IEC 62271-103 cl. 6.6

Switches for rated
voltages above 1 kV up to

and including 52 kV
CSN EN 62271-104 cl. 6.6 Switches for rated
IEC 62271-104 cl. 6.6 voltages of 52 kV and
higher

CSN EN 62271-106 cl. 6.6
IEC 62271-106 cl. 6.6

HV contactors and
contactor-based motor-
starters

GSNEN 62271-200 od. 2 oL 6.6
IEC 62271200 cl. 6.6

]

Metal-enclosed switchgear
and controlgear for rated
voltages above 1 kV and
up to and including 52 kV

CSN EN 62271-201 ed. 2 cl. 6.6
IEC 62271-201 cl. 6.6

Insulation-enclosed
switchgear and
controlgear for rated
voltages above 1 kV and
up to and including 52 kV

CSN EN 62271-202 ed. 2 cl. 6.6

HV/LV prefabricated
substation
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

Zku$ebnictvi, a.s.
KEMA Laboratories Prague

Podnikatelska 547, 190 11 Praha 9 — Béchovice

Ordinal

Test procedure/method name
number

Test procedure/method identification

Tested object

CSN EN 62271-203 ed. 2 cl. 6.6

IEC 62271-203 cl. 6.6

Gas-insulated metal-
enclosed switchgear for

rated voltages above
52kV

CSN EN 60076-5 ed. 2 cl. 3-4
IEC 60076-5 cl. 3-4
GOST 20243-74 cl. 2

Power transformers

CSN EN 60076-11 cl. 25
IEC 60076-11 cl. 25

Dry-type transformers

CSN EN 60076-13 cl. 12.4.9
IEC 60076-13 cl. 12.4.9

Self-protected
transformers

CSN EN 60076-6
cl. 8.9.13,9.10.10, 10.9.8,
11.8.13 + Annex F

IEC 60076-6
cl. 8.9.13, 9.10.10, 10.9.8,
11.8.13 + Annex F

Reactors

CSNIEC 353 cl. 19.4
IEC 60353 cl. 19.4

Line traps

CSN EN 60214-1 ed. 2
cl.52.4,7.23

IEC 60214-1
cl. 5.2.4,7.2.3

Tap-changers

CSN EN 61869-2 cl. 7.2.201
IEC 61869-2 cl. 7.2.201

Current transformers

CSN EN 61869-3 cl. 7.2.301
IEC 61869-3 cl. 7.2.301

Inductive voltage
transformers

CSN EN 61284 cl. 6.1.2
IEC 61284 cl. 6.1.2

Fittings for overhead lines

CSN EN 60099-1 cl. 8.7

Non-linear resistor type
gapped surge arresters




Accredited entity according to CSN EN ISO/IEC 17025:2005:

The Appendix is an integral part of
Certificate of Accreditation No. 421/2016 of 15/07/2016

Zku$ebnictvi, a.s.
KEMA Laboratories Prague

Podnikatelska 547, 190 11 Praha 9 — Béchovice

Ordinal

Test procedure/methed name
number

Test procedure/method identification

Tested object

CSN EN 60099-4 ed. 3
cl. 8.10, 10.8.10, 11.8.10,
12.8.10, 13.8.10

IEC 60099-4

cl. 8.10, 10.8.10, 11.8.10,
12.8.10, 13.8.10

Metal-oxide surge
arresters without gaps

IEEE C37.23 ¢cl. 6.2.3,6.2.4
CSN EN 60137 ed. 3 cl. 8.8
IEC 60137 cl. 8.8

Metal-enclosed bus

Insulated bushings for
alternating voltages above
1 kV

CSN EN 61219 ¢l. 6.4
IEC 61219 ¢cl. 6.4

Earthing or earthing and
short-circuiting equipment
using lances as a short-
circuiting device - Lance
earthing

CSN EN 61230 ed. 2 ¢cl. 5.7
IEC 61230 ¢l. 5.7

Portable equipment for
earthing or earthing and
short-circuiting

CSN EN 61914 cl. 9.5
IEC 61914 ¢l. 9.5

Cable cleats

CSN EN 61439-1ed. 2 cl. 10.11
(exceptincl. 10.11.3,10.11.4)
IEC 61439-1 cl. 10.11
(exceptincl. 10.11.3,10.11.4)

LV switchgear and
controlgear assemblies

CSN EN 61439-1 ed. 2 ¢cl. 10.5
(exceptincl. 10.5.3.3, 10.5.3.4)
IEC 61439-1 cl. 10.5

(exceptincl. 10.5.3.3,10.5.3.4)

LV switchgear and
controlgear assemblies

CSN EN 61439-2 ed. 2 cl. 10.11
IEC 61439-2 cl. 10.11

Power LV switchgear and
controlgear assemblies

CSNEN 61439-2 ed. 2 cl. 10.5
IEC 61439-2 cl. 10.5

Power LV switchgear and
controlgear assemblies

CSN EN 61439-6 cl. 10.11
IEC 61439-6 cl. 10.11

Busbar trunking systems

CSN EN 61439-6 cl. 10.5
IEC 61439-6 cl. 10.5

Busbar trunking systems

CSN EN-6192:), 72,3

Low-voltage power factor
correction banks

IEC 61924 cl

=
o4
o
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

ZkuSebnictvi, a.s.

KEMA Laboratories Prague
Podnikatelska 547, 190 11 Praha 9 — Béchovice
nO:::;:: Test procedure/method name Test procedure/method identification Tested object
CSNEN 61921 cl. 7.2.4 Low-voltage power factor
IEC 61921 ¢l. 7.2.4 correction banks
CSN EN 60947-1 ed. 4 cl. 8.3.4 |Low-voltage switchgear
IEC 60947-1cl. 8.3.4 and controlgear
CSN EN 60947-2 ed. 3 cl. 8.3.6.2 | LV circuit-breakers
IEC 60947-2 cl. 8.3.6.2
CSN EN 60947-3 ed. 3 LV switches,
cl. 8.3.5, 8.3.6 disconnectors, switch-
IEC 60947-3 cl. 8.3.5, 8.3.6 disconnectors and fuse-
combination units
CSN EN 50123-2 ed. 2 cl. 8.3.9 | DC circuit breakers
IEC 61992-2 cl. 8.3.9
CSNEN 50123-3ed.2cl. 8.3.8 |Indoor DC disconnectors,
IEC 61992-3 cl. 8.3.8 switch-disconnectors and
earthing switches
CSNEN 50123-6 ed. 2 cl. 8.3.4 | DC switchgears
IEC 61992-6 cl. 8.3.4 assemblies
CSN EN 60077-4 cl.9.3.4.3 El. equipment of rail
IEC 60077-4 cl. 9.3.4.3 vehicles - AC switches
CSNEN 50123-4 ed. 2 cl. 8.3.9 | Outdoor DC
IEC 61992-4 cl. 8.3.9 disconnectors, switch-
SN EN 50123-1 ed. 2 cl. 7.7 disconnectors and earthing
IEC 61992-1 cl. 7.7 switches
CSNEN 61643-11ed. 2 Surge protective devices
cl.8.3.5.3 connected to LV power
(exceptincl. 8.3.5.3.1 and systems
8.3.53.2)
IEC 61643-11
cl.8.3.53
(exceptincl. 8.3.5.3.1 and
8.3.5.3.2)
1.2 | Short-circuit making | CSN EN 62271-100 ed. 2 HV circuit breakers

and breaking tests

cl. 6.102-6.112

IEC 62271-100
cl. 6.102 -6.112

CSN EN 622711 }02,616,101
IEC 622783 30 103\
Y

HYV disconnectors and
earthing switches
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Accredited entity according to CSN EN ISO/IEC 17025:2005:

Zku$ebnictvi, a.s.
KEMA Laboratories Prague

Podnikatelska 547, 190 11 Praha 9 — Béchovice

Ordinal

IEC 62271-102
cl. 6.106 - 6.108

nnmber Test procedure/method name Test procedure/method identification Tested object
CSN EN 60947-1 ed. 4 Low-voltage switchgear
cl.8.3.2,8.3.4 and controlgear
IEC 60947-1
cl. 8.3.2,8.3.4
CSN EN 60947-2 ed. 3 LV circuit-breakers
cl. 8.3.4.1, 8.3.5.2
IEC 60947-2
cl. 8.3.4.1,8.3.5.2
CSN EN 50123-2 ed. 2 cl. 8.3.8 | DC circuit breakers
IEC 61992-2 ¢cl. 8.3.8
CSN EN 60077-3 cl. 9.3.4 El. equipment of rail
IEC 60077-3 cl. 9.3.4 vehicles - DC switches
CSN EN 60077-4 cl. 9.3.4.4 El. equipment of rail
IEC 60077-4 cl. 9.3.4.4 vehicles - AC switches
1.3 Maklng and breaking CSN EN 62271"102 HV disconnectors and
tests cl. 6.106 -6.108 earthing switches

CSN EN 62271-103 ¢l. 6.101
IEC 62271-103 ¢cl. 6.101

Switches for rated
voltages above 1 kV up to

and including 52 kV
CSN EN 62271-104 Switches for rated
cl. 6.102 - 6.106 voltages of 52 kV and
IEC 62271-104 higher

cl. 6.102 - 6.106

CSN EN 62271-105 ed. 2
cl. 6.101

IEC 62271-105
cl. 6.101

HV switch-fuse
combinations

CSN EN 62271-106 cl. 6.102
IEC 62271-106 cl. 6.102

HV contactors and
contactor-based motor-
starters

CSN EN 62271-200 ed. 2
cl. 6.101

IEC 62271-200

cl. 6.101

Metal-enclosed switchgear
and controlgear for rated
voltages above 1 kV and
up to and including 52 kV
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Zku$ebnictvi, a.s.
KEMA Laboratories Prague

Podnikatelska 547, 190 11 Praha 9 — Bé&chovice

::::;:: Test procedure/method name Test procedure/method identification Tested object

CSN EN 62271-201 ed. 2 Insulation-enclosed

cl. 6.101 switchgear and

IEC 62271-201 controlgear for rated

cl. 6.101 voltages above 1 kV and
up to and including 52 kV

CSN EN 60282-1 ed. 3 cl. 6.6 HV current-limiting fuses

CSN EN 60282-1/A1

IEC 60282-1cl. 6.6

IEC 60282-1/A1

CSNIEC 282-2 cl. 8.6 HV expulsion fuses

IEC 60282-2 cl. 8.6

CSN EN 60269-1 ed. 3 cl. 8.5 LV fuses

IEC 60269-1 cl. 8.5

CSN EN 60269-4 ed. 3 cl. 8.5  |LV fuse-links for the

IEC 60269-4 cl. 8.5 protectionof
semiconductor devices

CSN EN 50123-3 ed. 2 cl. 8.3.7 |Indoor DC disconnectors,

IEC 61992-3 cl. 8.3.7 switch-disconnectors and
earthing switches

CSN EN 60077-5 cl. 9.3.4.3 El. equipment of rail

IEC 60077-5 cl. 9.3.4.3 vehicles - HV fuses

CSN EN 50123-4 ed. 2 cl. 8.3.8 | Outdoor DC

IEC 61992-4 cl. 8.3.8 disconnectors, switch-

CSN EN 50123-1 ed. 2 cl. 7.6 disconnectors and earthing

IEC 61992-1 cl. 7.6 switches

1.4 |Internal arc test CSN EN 62271-200 ed. 2 Metal-enclosed switchgear

cl. 6.106, Annex AA

IEC 62271-200
cl. 6.106, Annex AA

and controlgear for rated
voltages above 1 kV and
up to and including 52 kV

CSN EN 62271-201 ed. 2
cl. 6.105, Annex AA

IEC 62271-201
cl. 6.105, Annex AA

Insulation-enclosed
switchgear and
controlgear for rated
voltages above 1 kV and
up to and including 52 kV
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under no-load,
normal load and
overload conditions

(exceptincl. 8.3.3.4)
IEC 60947-1 cl. 8.3.3
(exceptincl. 8.3.3.4)
CSN EN 60947-3 ed. 3
cl. 8.3.3, 8.3.4, 8.3.7

IEC 60947-3
cl. 8.3.3, 8.3 45853077 Ak,

KEMA Laboratories Prague
Podnikatelské 547, 190 11 Praha 9 — Béchovice
Ordinal Test procedure/method name Test procedure/method identification Tested object
number
CSN EN 62271-202 ed. 2 HV/LV prefabricated
cl. 6.102, Annex AA substation
IEC 62271-202
cl. 6.102, Annex AA
CSN EN 62271-203 ed. 2 Gas-insulated metal-
cl. 6.105, Annex B enclosed switchgear for
IEC 62271-203 rated voltages above
cl. 6.105, Annex B 52kV
CSN EN 61869-1¢l.6.9,7.4.6 |Instrument transformers
IEC 61869-1 cl. 6.9, 7.4.6
IEC 61641 cl. 8 Enclosed LV switchgear
and controlgear
assemblies
1.5 |Power arc tests CSN EN 61284 cl. 6.1.2 Fittings for overhead lines
STL Procedure 4 Issue 2:2011
IEC 61284 cl. 6.1.2
STL Procedure 4 Issue 2:2011
CSN EN 61467 cl. 3-10 Insulator sets
IEC 61467 cl. 3~ 10
1.6 | Tests for time- CSN EN 60282-1ed. 3 cl. 6.7 HV current-limiting fuses
current IEC 60282-1 cl. 6.7
characteristics
1.7 | Switching tests CSN EN 60214-1ed. 2 cl. 5.2.3 |Tap-changers
IEC 60214-1cl. 5.2.3
1.8 | Heat cycle tests CSNEN 61284 cl. 13 Fittings for overhead lines
IEC 61284 cl. 13
1.9 |Tests for explosion |GOSTR 52725¢l. 9.8 Surge arresters for a.c.
safety electrical installations for
voltage from 3 kV to
750 kV
1.10 | Performance tests CSN EN 60947-1 ed. 4 cl. 8.3.3 |LV switches,

disconnectors, switch-
disconnectors and fuse-
combination units

) duy Y
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"O:::S:rl Test procedure/method name Test procedure/method identification Tested object
1.11 |Test of searching CSN EN 50123-2 ed. 2 cl. 8.3.10 | DC circuit breakers
critical currents IEC 61992-2 cl. 8.3.10
1.12 |TOV failure test CSN EN 61643-11 ed. 2 Surge protective devices
cl. 8.3.8.2 connected to LV power
IEC 61643-11 systems
cl. 8.3.8.2
1.13 | Measurement of CSN EN 62271-1 cl. 6.4.1 HV switchgear and
the resistance IEC 62271-1cl. 6.4.1 controlgear for voltages
above 1 kV
1.14 | Voltage test as CSN EN 62271-1cl. 6.2.11 HV switchgear and
condition check IEC 62271-1cl.62.11 controlgear for voltages
above 1 kV
1.15 |Measurement of CSN EN 60076-6 Reactors
inductance, reactance | cl. 7.8.5.1, 8.9.21, 9.10.5
and impedance IEC 60076-6
cl. 7.8.5.1,89.21,9.10.5
CSNIEC 353 ¢l. 19.5-19.7 Line traps
IEC 60353 cl. 19.5-19.7
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2. HVL section

Tests:
Ordinal ] ] ] :
pumber Test procedure/method name Test procedure/method identification Tested object
2.1 |Temperature-rise CSN EN 62271-1 cl. 6.5 HV switchgear and

tests

IEC 62271-1 cl. 6.5

controlgear for voltages
above 1 kV

CSN EN 62271-100 ed. 2 cl. 6.5
IEC 62271-100¢l. 6.5

HYV circuit breakers

CSN EN 62271-102 cl. 6.5
[EC 62271-102 cl. 6.5

HYV disconnectors

CSN EN 62271-103 cl. 6.5
IEC 62271-103 cl. 6.5

Switches for rated
voltages above 1 kV up to
and including 52 kV

CSN EN 62271-104 cl. 6.5
IEC 62271-104 cl. 6.5

Switches for rated
voltages of 52 kV and
higher

CSNEN 62271-105 ed. 2 cl. 6.5
IEC 62271-105 cl. 6.5

HV switch-fuse
combinations

CSN EN 62271-106 cl. 6.5
IEC 62271-106 cl. 6.5

HV contactors and
contactor-based motor-
starters

CSN EN 62271-200 ed. 2 cl. 6.5
IEC 62271-200 cl. 6.5

Metal-enclosed switchgear
and controlgear for rated
voltages above 1 kV and
up to and including 52 kV

CSN EN 62271-201 ed 2 cl. 6.5
IEC 62271-201 ¢l. 6.5

Insulation-enclosed
switchgear and
controlgear for rated
voltages above 1 kV and

¢ up to and including 52 kV
CSN EN 62271-202 ed. 2 ¢1 6.5 |HV/LV prefabricated
IEC 62271-202 cl. 6.5 substation

CSN EN 62271-203 ed. 2 cl. 6.5
IEC 62271-203 cl. 6.5

Gas-insulated metal-
enclosed switchgear for
rated voltages above

52 kV

CSN EN 60282=1ed..3 cl. 6.5

Al

HV current-limiting fuses

TEC 6028581, 6.5
Ty F
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Ordinal

Test procedure/method name
number

Test procedure/method identification

Tested ol;ject

CSN IEC 282-2 cl. 8.5
IEC 60282-2 ¢l. 8.5

HV expulsion fuses

CSN EN 60076-2 ed. 2 cl. 7
IEC 60076-2 cl. 7

Power transformers
(oil immersed)

CSN EN 60076-11cl. 23
IEC 60076-11 cl. 23

Power transformers
(dry-type)

CSN EN 60076-6
cl. 7.8.14,8.9.11,9.10.8, 10.9.6,
11.8.7,12.8.13

IEC 60076-6

cl.7.8.14,89.11,9.10.8, 10.9.6,
11.8.7,12.8.13

Reactors

CSNIEC 353 cl. 19.1
IEC 60353 cl. 19.1

Line traps

CSN EN 60214-1ed.2¢cl. 5.2.2,
722

IEC 60214-1¢l.52.2,7.2.2

Tap-changers

CSNEN 61869-1c¢l.7.2.2
IEC 61869-1¢cl. 7.2.2

Instrument transformers

CSN EN 61869-2 cl. 7.2.2
IEC 61869-2¢cl. 7.2.2

Current transformers

CSN EN 61869-3 cl. 7.2.2
IEC 61869-3¢cl. 7.2.2

Inductive voltage
transformers

IEEE C37.23 ¢cl. 6.2.2

Metal-enclosed bus

CSNEN 60137 ed. 3 cl. 8.7
IEC 60137 cl. 8.7
IEEE C57.19.00 cl. 7.2.3

Insulated bushings for
alternating voltages above
1 kV

CSN EN.61439-1ed.2cl. 10.10
(exceptincl. 10.10.3, 10.10.4)
IEC 61439-1¢l. 10.10
(exceptin cl. 10.10.3, 10.10.4)

LV switchgear and
controlgear assemblies

CSN EN 61439-2 ed. 2 cl. 10.10
IEC 61439-2 ¢l. 10.10

Power LV switchgear and
controlgear assemblies

CSN EN 61439-4 cl. 10.10.1,
10.104 -

Assemblies for
construction sites

e o o,
IEC 61439-4.11 10310.15,10.10.4
S % e
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Ordinal
number

Test procedure/method name

Test procedure/method identification

Tested object

CSN EN 61439-6 cl. 10.10
(except in cl. 10.10.3)

IEC 61439-6 cl. 10.10
(exceptincl. 10.10.3)

Busbar trunking systems

CSNEN 61921 cl. 7.2.1
IEC 61921 ¢cl. 7.2.1

Low-voltage power factor
correction banks

CSN EN 60947-1ed. 4 cl. 8.3.3.3
IEC 60947-1cl. 8.3.3.3

LV switchgear and
controlgear

CSN EN 60947-2 ed. 3

cl. 8.3.3.6,8.3.4.4,83.63,
8.3.7.2,8.3.8.6,83.2.5
IEC 60947-2
cl.8.3.3.6,8.3.4.4,83.623,
8.3.7.2,83.8.6,83.2.5

LV circuit-breakers

CSN EN 60947-3 ed. 3
cl.8.3.3.6,8.3.4.4,8.3.55,
8.3.6.5,8.3.7.4,8.3.3.1
IEC 60947-3

cl. 8.3.3.6,8.3.4.4, 8.3.5.5,
8.3.6.5,8.3.7.4,8.3.3.1

LV switches,
disconnectors, switch-
disconnectors and fuse-
combination units

CSN EN 60269-1 ed. 3 cl. 8.3

IEC 60269-1 cl. 8.3

LV fuses

CSNEN 50123-2 ed. 2 ¢l. 8.3.4
IEC 61992-2 cl. 8.3.4

DC circuit breakers

CSN EN 50123-3ed.2¢l. 8.3.4
IEC 61992-3 cl. 8.3.4

Indoor DC disconnectors
and switch-disconnectors

CSN EN 50123-6ed. 2 cl. 8.3.7
IEC 61992-6 cl. 8.3.7

DC switchgears
assemblies

CSN EN 60077-2 cl. 9.3.3.2
IEC 60077-2 cl. 9.3.3.2
CSN EN 60077-1 ¢l. 9.3.2
IEC 60077-1 ¢cl. 9.3.2

El. equipment of rail
vehicles - el. components
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l?::;‘:: Test procedure/method name Test procedure/method identification Tested object
CSN EN 50123-4 ed. 2 cl. 8.3.4 | Outdoor DC
IEC 61992-4 cl. 8.3.4 disconnectors, switch-
GSN EN 50123-1 ed. 2 cl. 7.4 dis,coﬁnecwfs and earthing
IEC 61992-1 cl. 7.4 switches
2.2 |Tests with CSN EN 60060-1 cl. 6 Equipment having its
alternating voltage IEC 60060-1 cl. 6 highest voltage for
equipment above 1 kV

CSN EN 62271-1cl. 6.2 HYV switchgear and

(exceptincl. 6.2.2,6.2.7,6.2.8)

IEC 62271-1cl. 6.2
(exceptincl. 6.2.2,6.2.7,6.2.8)

controlgear for voltages
above 1 kV

CSN EN 62271-100 ed. 2 cl. 6.2
(exceptincl. 6.2.2,6.2.7,6.2.8)

IEC 62271-100 cl. 6.2
(exceptincl. 6.2.2,6.2.7,6.2.8)

HYV circuit breakers

CSN EN 62271-102 cl. 6.2
(exceptincl. 6.2.2,6.2.7,6.2.8)
IEC 62271-102 cl. 6.2
(exceptincl. 6.2.2,6.2.7,6.2.8)

HYV disconnectors and
earthing switches

CSN EN 62271-200ed. 2 cl. 6.2
(exceptincl. 6.2.7,6.2.8,
6.2.101)

Metal-enclosed switchgear
and controlgear for rated
voltages above 1 kV and

IEC 62271-200 cl. 6.2 up to and including 52 kV
(exceptincl. 6.2.7, 6.2.8,

6.2.101)

CSN EN 62271-202 ed. 2 cl. 6.2 |HV/LV prefabricated
(exceptincl. 6.2.102.3) substation

IEC 62271-202 cl. 6.2

(except in cl. 6.2.102.3)

CSN EN 60076-3 ed. 2¢cl. 9,10 | Power transformers

IEC 60076-3 cl. 9, 10

GOST 1516.1-76 cl. 1.7,2.4
(exceptin cl. 2.4.2 and 2.4.6)

CSN EN 60282-1ed. 3 cl. 6.4
(except in cl. 6,4.6)-—_

IEC 60282 10642

HV current-limiting fuses
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Ordinal
number

Test procedure/methed name

Test procedure/method identification

Tested object

2.3

Tests with lightning-
impulse voltage

CSN EN 60060-1 cl. 7
IEC 60060-1 cl. 7

Equipment having its
highest voltage for
equipment above 1 kV

CSN EN 62271-1¢l. 6.2
(exceptincl. 6.2.2,6.2.7, 6.2.8)

IEC 62271-1¢cl. 6.2
(exceptincl. 6.2.2, 6.2.7, 6.2.8)

HYV switchgear and
controlgear for voltages
above 1 kV

CSN EN 62271-100ed. 2 ¢cl. 6.2
(exceptincl. 6.2.2,6.2.7, 6.2.8)

IEC 62271-100cl. 6.2
(exceptincl. 6.2.2,6.2.7, 6.2.8)

HYV circuit breakers

CSN EN 62271-102 cl. 6.2
(exceptincl. 6.2.2,6.2.7, 6.2.8)

IEC 62271-102 cl. 6.2
(exceptincl. 6.2.2, 6.2.7, 6.2.8)

HV disconnectors and
earthing switches

CSN EN 62271-200 ed. 2 cl. 6.2
(exceptincl. 6.2.7, 6.2.8,
6.2.101)

Metal-enclosed switchgear
and controlgear for rated
voltages above 1 kV and

IEC 62271-200 cl. 6.2 up to and including 52 kV
(exceptincl. 6.2.7, 6.2.8,

6.2.101)

CSN EN 62271-202 ed. 2 cl. 6.2 |HV/LV prefabricated
(exceptin cl. 6.2.102.3) substation

IEC 62271-202 cl. 6.2
(exceptincl. 6.2.102.3)

CSN EN 60076-3 ed. 2 cl. 13
(exceptin cl. 13.3)

IEC 60076-3 cl. 13
(exceptincl. 13.3)

CSN EN 60076-13 cl. 12.4.8
IEC 60076-13 cl. 12.4.8

Power transformers

CSN EN 60282-1 ed. 3 cl. 6.4
(except in cl. 6.4.6)

IEC 60282-1cl. 6.4

HV current-limiting fuses
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S\i:::ll)‘:: Test procedure/method name Test procedure/method identification Tested object
2.4 |Induced voltage tests CSN EN 60076-3 ed. 2 Power transformers
(IVW and IVPD) cl. 7.3.1.3, 11
IEC 60076-3
cl. 7.3.1.3, 11
GOST 1516.1-76¢l. 1.7,2.4.2
2.5 |Partial discharge CSN EN 60270 Electrical apparatus,
measurement IEC 60270 components or systems
tested with alternating
voltages
CSN EN 62271-100 ed. 2 HV circuit breakers
cl. 6.2.9
IEC 62271-100
cl. 6.2.9
CSN EN 62271-200 ed. 2 Metal-enclosed switchgear
cl. 6.2.9, Annex BB and controlgear for rated
IEC 62271-200 voltages above 1 kV and
cl. 6.2.9, Annex BB up to and including 52 kV
CSN EN 60076-11 cl. 22 Power transformers
IEC 60076-11 cl. 22
CSN EN 60076-13 cl. 12.1
IEC 60076-13 cl. 12.1
2.6 | Measurement of CSN EN 60076-1¢cl. 11.2 Power transformers
winding resistance  |IEC 60076-1 cl. 11.2
GOST 3484.1-88 cl. 4
2.7 | Measurement of CSN EN 60076-1 cl. 11.3 Power transformers
voltage ratio and IEC 60076-1 cl. 11.3
check of phase GOST 3484.1-88¢l. 2,3
displacement
2.8 | Measurement of CSN EN 60076-1cl. 11.4 Power transformers
short-circuit IEC 60076-1cl. 11.4
impedance and load |GOST 3484.1-88 cl. 5
loss
2.9 |Measurement of no- | CSN EN 60076-1cl. 11.5 Power transformers
load loss and current |IEC 60076-1cl. 11.5
GOST 3484.1-88 ¢cl. 6
2.10 | Measurement of CSN EN 60076-1¢l. 11.6 Power transformers

zero-sequence
impedance

IEC 60076-1 cl, 136~

v

%\q U&:{»M.\nww AN
Page-14 of 17

e}
i

/]



Accredited entity according to CSN EN ISO/IEC 17025:2005:

S ~“The A@p'éndix is an integral part of
Certiﬁcate of Accreditation No. 421/2016 of 15/07/2016

ZkuSebnictvi, a.s.
KEMA Laboratories Prague

Podnikatelska 547, 190 11 Praha 9 — Béchovice

Ordinal
number

Test procedure/method name

Test procedure/method identification

Tested object

2.11

Measurement of
insulation resistance
of winding

GOST 3484.3-88
(exceptincl. 42 and 5.2)

Power transformers

2.12

Transformer pressure
test

CSN EN 60076-13 cl. 12.2
IEC 60076-13 cl. 12.2

Power transformers

213

Determination of
sound levels

CSN EN 60076-10 cl. 11
IEC 60076-10 cl. 11

Power transformers

2.14

Tests on on-load tap-
changers

CSN EN 60076-1 cl. 11.7
IEC 60076-1 cl. 11.7

Power transformers

2.15

Verification of
dielectric properties

CSN EN 61439-1 ed.2
cl.9.1.2,9.1.3,9.14, 109
(except in cl.10.9.3.4 and
10.9.3.5)

IEC 61439-1
cl.9.1.2,9.1.3,9.14,109
(exceptincl.10.9.3.4 and
10.9.3.5)

LV switchgear and
controlgear assemblies

CSN EN 61439-2 ed. 2
cl.9.1.2,9.1.3,10.9
(exceptincl. 10.9.3.4 and
10.9.3.5)

IEC 61439-2
cl.9.1.2,9.1.3,10.9
(exceptincl. 10.9.3.4 and
10.9.3.5)

Power LV switchgear and
controlgear assemblies

CSN EN 61439-4cl. 10.9.3.1
IEC 61439-4 c]. 10.9.3.1

Assemblies for
construction sites

CSNEN61921¢l. 7.2.2
[EC 61921 ¢cl. 7.2.2

Low-voltage power factor
correction banks

2.16

Design verification
by lifting

CSNEN 61439-1ed.2¢l. 10.2.5
IEC 61439-1 cl. 10.2.5

LV switchgear and
controlgear assemblies

CSN EN 61439-2 ed. 2 cl. 10.2.5
IEC 61439-2 cl. 10.2.5

Power LV switchgear and
controlgear assemblies
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no::]i;‘:: Test procedure/methoed name Test procedure/method identification Tested object
2.17 | Verification of CSN EN 60529 cl. 11 — 15 Degree of protection up to
the degree of (exceptincl. 13.4 - 13.6, IP 46
protection 142.7-142.9)

IEC 60529¢cl. 11-15
(exceptincl. 13.4 - 13.6,
14.2.7-14.2.9)
CSN EN 61439-1 ed. 2 LV switchgear and
cl. 8.2.2,8.2.3,8.4.2.3,10.3 controlgear assemblies
IEC 61439-1
cl.8.2.2,823,842.3,103
CSN EN 61439-2 ed. 2 Power LV switchgear and
cl.8.2.2,8.2.3,8.4.2.3,82.101, |controlgear assemblies
8.101,10.3
IEC 61439-2
cl.82.2,823,8.4.23,82.101,
8.101,10.3
CSNEN 61921 cl. 7.2.7 Low-voltage power factor
IEC 61921 cl. 7.2.7 correction banks
CSN EN 62271-1¢l. 6.7.1 HV switchgear and
(except in Annex C) controlgear for voltages
IEC 62271-1¢l. 6.7.1 above 1 kV
(except in Annex C)
CSN EN 62271-200 ed. 2 Metal-enclosed switchgear
cl. 6.7.1 and controlgear for rated
(except in Annex C) voltages above 1 kV and
IEC 62271-200 up to and including 52 kV
cl. 6.7.1
(except in Annex C)
CSN EN 62271-202 ed. 2 HV/LV prefabricated
cl. 6.7.1 substation
IEC 62271-202
cl. 6.7.1

2.18 |Verification of CSN EN 61439-1ed. 2 LV switchgear and

the clearances and
creepage distances

cl. 8.3, 104, Annex F
IEC 61439-1

controlgear assemblies

cl. 83,104, Annexf

o

A
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Ordinal Test procedure/method name Test procedure/method identification Tested object
number
CSN EN 61439-2 ed. 2 Power LV switchgear and
cl. 8.3, 10.4, Annex F controlgear assemblies
IEC 61439-2
cl. 8.3,10.4, Annex F
CSNEN 61921 cl. 7.2.5 Low-voltage power factor
IEC 61921 cl. 7.2.5 correction banks
2.19 | Verification of CSN EN 61439-1 ed. 2 cl. 10.2.7 | LV switchgear and
the marking IEC 61439-1 cl. 10.2.7 controlgear assemblies
resistance CSNEN 61439-2 ed. 2 cl. 10.2.7 | Power LV switchgear and
IEC 61439-2 cl. 10.2.7 controlgear assemblies
2.20 | Verification of CSN EN 61439-1 ed. 2 cl. 10.13 |LV switchgear and
mechanical operation |JEC 61439-1 cl. 10.13 controlgear assemblies
CSN EN 61439-2 ed. 2 cl. 10.13 | Power LV switchgear and
IEC 61439-2 ¢cl. 10.13 controlgear assemblies
CSN EN 61921 cl. 7.2.6 Low-voltage power factor
IEC 61921 ¢l. 7.2.6 correction banks

Explanations:
GOST — Russian standards

IEEE — Institute of Electrical and Electronics Engineers

STL — Short-Circuit Testing Liaison

IVW - Induced voltage withstand test

IVPD - Induced voltage test with partial discharge measurement
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Homep 421/2016

Zkusebnictvi a.s.
¢ opucu Ha Podnikatelska 547,190 11 Praha 9, Bechovice, ID No. 45274355

3a TecToBa Jaboparopus Homep. 1035
KEMA Jla6oparopuu IlIpara

OOxBar Ha aKpeAUTAIHATA:

HM3nuTBanus 3a BKIIOYBATEIIHA U U3KJIHOYBATEIHA CHOCO6HOCT, HU3APBXIIABOCT IIPH
KbCO CBLECOIHHCHHE, CICKTPHYCCKO CBIIPOTHUBJICHUC, Manutranus IIpyA NOBHULIABAHC
Ha TeMIepaTypara 4pe3 HEIPEKbCHAT IMOTOK OT €JICKTPUYCCKH TOK, JUCJICKTPHIHU
W3IIMTAHUA, OIpPEAC/IsiHE CTENEHTa Ha 3alura, I[IPOBEPKa Ju3aiiHa Ha
060pyszaHeT0 U PYTHHHH TECTOBE Ha CHJIHOTOKOBA TEXHMKA JO CTCIICH, KOATO €
IIOCOYCHA B IPHUJIOKCHUETO Ha TO3U CepTI/I(i)I/IKaT.

To3u cepTuduKar 3a akpeanuTaIHs € JOKa3aTeJICTBO 3a aKpeJuTalus , Bb3 OCHOBA Ha
HOKPHUBaHe HA KPUTEPUUTE 3a aKPEAUTALHUS B ChOTBETCTBHE C

CSN EN ISO/IEC 17025:2005

B meiiHocTHuTe CH, M3MIBIHABAHY B PaMKUTE Ha 00XBaTa U 3a IIeprojia Ha BAIJAHOCT
Ha HACTOSIIUS cepTH(HKAT, TPUTEKATEIIS HAa HACTOSIIHS CepTU(QHUKAT HMa IIpaBo Ja
U3I0J13Ba TO3M CepTH(UKAT, IPH YCIOBHUE, e aKpeauTaluara He € IPeyCTaHOBEHA U
Ille IPOIEerpa ChrIIaCHO CHOTBETHUTE NIPAaBUIIA, IPUIOKUMH KbM JEHHOCTTA Ha
aKpeHTHpaHa 1abopaTopus 3a M3IUTBAHUS,

Tosu cepTuduxar 3a akpeJUTALHS 3aMEHS B ITBJIHA CTEIIEH CEPTU(HKAT C HOMED
743/2015 ot 02 HoemBpu 2015, wunu Apyry afMUHUCTPATUBHU aKTOBE Ch3JaJEHH 110
paHo.

Ceprudurarst e BanuaeH 10 15 I0au 2021

[Ipara, 15 IOnm 2016
SAIIUTEH [TEYAT

Ha ocHoBaHue 4n.36a an.3 ot 30I1




Date: 23.1.2017

XOUTINE TESTS
Type: CTS 12
Insulation voltage: 12/28/75 kV
Turns ratio:  50//5/5 A
Burden: 15/30 VA
Accuracy class: 0.55/10P
Overcurrent factor: FS5/10
Rated frequency: 50 Hz
Production number: 160053

Kind of tests Final results
1. Power-frequency voltage withstand tests on primary terminals )
(see 7.3.1.) complied
2. Partical discharge measurement (see 7.3.2.) complied
3. Power-frequency withstand between sections and/or secondary .
windings (see 7.3.3, 7.3.4) complied
4. Tests for accuracy (see 7.3.5) complied
5. Verification of markings (see 7.3.6.) complied
6. Inter-turn overvoltage test (see 7.3.204) complied
Percentage of rated secondary output:
VA% In 1% 5% 20% 100% 120%
3,75 +0,00/42,2 -0,01/+2,6 -0,02/+1,8 -0,02/+1,5 -0,02/+1,1
15 -0,18/+9,0 -0,18/+3,9 -0,11/+0,8 -0,06/+1,3 -0,07/+1,9
30 -0,26/+2,2
Partial discharge measurement:
1,2 Um 17  pC
1,2 Um /N3 6 pC

The current transformer complies with test required according

30r1

Ha ocHoBaHue 4n.36a an.3 ot
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KPB Intra

Instrument Transformers

CEPTUDPUKAT 3A U3BHPIUEHU PYTUHHHN TECTOBE HA
U3MEPBATEJEH TPAHC®OPMATOP

Tum: CTS 12
W3onanunonno Hanpexenune: 12/28/75 kV
[TpeBogno oTHOMmEHUE: 50//5/5 A
Texect: 15/30 VA
Knac na tounoct: 0.5S/10 P
dakrop Ha nperoBapBane: FS5/10
Homunanaa yecrota: 50 Hz
[TpoxyxroB Homep: 160053

TECTOBE
Bux Ha Tecta Pesyarart
. TecT 3a U3APHKIMBOCT HA PAOOTHOTO
YEeCTOTHO HAIlPEKEHHE Ha ITbPBHYHHTE U3bpKall
TEPMUHAIN
2.VIamepBaHe Ha YaCTUYHUS Pa3psif U3bpoKall
3.M3apmximBocT Ha pabOTHA YECTOTa MEKILY
H3bpIKal
CEeKIIMUTE W/HJIM BTOPUYHUTE HAMOTKH
4. TecT 32 TOYHOCT U3IbpIKall
5.Bepudunupane Ha MapKUpPOBKHTE U3IBpXKAI
6.00paTeH TecT 3a peHaIpesKEHe U3IBpAKAI
IpoueHT Ha H3MepPEHHI BTOPHYECH MPOIYKT:
VA/ % In 1% 5% 20% 100 % 120%
3,75 +0,00/+2,2 -0,01/+2,6 -0,02/+1,8 -0,02/+1,5 -0,02/+1,1
15 -0,18/+9,0 -0,18/+3,9 -0,11/40,8 -0,06/+1,3 -0,07/+1,9
30 -0,26/+2,2
M3mepBane HA YACTHYHUS Pa3psi:
1,2 Um 17 pC
1,2 Um/ \3 6 pC

H3mepBaTe IHUAT TPAHCHOPMATOP OTrOBAPS HA N3HCKBAHMATA HA TECTOBUTE
muckBauus cbriaacHo crangapt IEC 61869-1 u IEC 61869-2.
Hara: 23.01.2017

Ha ocHoBaHue 4n.36a an.3 or
300N




CERTIFICATE OF CURRENT TRANSFORMER o
ROUTINE TESTS

Type: CTS12
Insulation voltage: 12/28/75 kV
Turns ratio:  100//5/5 A
Burden: 15/30 VA
Accuracy class: 0.55/10P
Overcurrent factor: FS5/10
Rated frequency: 50 Hz

Production number: 160056

Kind of tests Final results

1. Power-frequency voltage withstand tests on primary terminals .

(see 7.3.1) complied

2. Partical discharge measurement (see 7.3.2.) complied

3. Power-frequency withstand between sections and/or secondary ,

windings (see 7.3.3, 7.3.4) complied —
4. Tests for accuracy (see 7.3.5) complied

5. Verification of markings (see 7.3.6.) complied

6. Inter-turn overvoltage test (see 7.3.204) complied

Percentage of rated secondary output:

VA! % In 1% 5% 20% 100% 120%
3,75 -0,01/+5,8 -0,03/+4,5 -0,04/+2,1 -0,03/+0,7 -0,03/+0,6
15 -0,26/+11,6 -0,22/+4,3 -0,12/+0,8 -0,07/+0,1 -0,07/+0,2
7,5 -1,06/+38,5 -0,37/+9,6 -0,22/+3,8 -0,13/+1,6 -0,12/+1,5
30 -1,69/+35,6 -0,76/+9,2 -0,46/+3,6 -0,29/+1,3 -0,27/+1,1

Partial discharge measurement:
1,2 Um 15  pC
1,2 Um/+3 6 pC

The current transformer complies with test required according
to IEC 61869-1 and IEC 61869-2.

Ha ocHoBaHwue 4n.36a an.3 oT
clelyl

Date: 23.1.2017 L

KPB INTRA s.r.0.
Zdanska 477
685 01 Butovice
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KPEXI ntra

Instrument Transformers

CEPTU®UKAT 3A U3BHPLHIEHA PYTUHHU TECTOBE HA
M3MEPBATEJEH TPAHC®OPMATOP

Tum: CTS 12
M3onanuonno Hanpexenue: 12/28/75 kV
[TpeBonno otHowenue: 100//5/5 A
Texect: 15/30 VA
Knac na rounoct: 0.5S5/10 P
dakrop Ha npetoBapsane: FS5/10
Homunanna yecrora: 50 Hz

[Tpoxyxros Homep: 160056

TECTOBE
Bupn na Tecra Pesyarar
1.TecT 3a U3PBKINBOCT HA PaOOTHOTO
YeCTOTHO HalPeXEHHUE Ha IbPBUYHUTE U3IBpIKA
TEPMUHAIH
2.V3MepBane Ha YaCTUYHUS pa3psi] U3 bpOKall
3. M3 apmkIuBOCT Ha paboTHA YeCTOTa MEXKILY
U3IbpIKaI
CEKITMHTE W/UJIM BTOPHYHHATE HAMOTKH
4. Tect 3a TOUHOCT U3ABPIKAI
5.Bepudunupane Ha MapKHUPOBKHUTE H3bpKal
6.006pareH TecT 3a NpeHanpe;KeHue U3IbpIKall
IponeHT Ha H3MepeHH BTOPHYEH MPOAYKT:
VA/ % In 1% 5% 20% 100 % 120 %
3,75 -0,01/45,8 -0,03/+4,5 -0,04/+2,1 -0,03/+0,7 -0,03/+0,6
15 -0,26/+11,6 -0,22/+4,3 -0,12/40,8 -0,07/+0,1 -0,07/+0,2
7,5 -1,06/4+38,5 -0,37/+9,6 -0,22/+3,8 -0,13/+1,6 -0,12/+1,5
30 -1,69/+35,6 -0,76/49,2 -0,46/43,6 -0,29/+1,3 -0,27/+1,1
M3mepBane HA YACTHIHHSA Pa3psia:
1,2 Um 15 pC
1,2 Um/ V3 6 pC

M3MepBaTEIHUAT TPAHCPOPMATOP OTTOBAPS HA U3UCKBAHUATA HA TECTOBUTE
uzuckBanus chriaacuo ctangapt IEC 61869-1 u IEC 61869-2.
Hara: 23.01.2017

Ha ocHoBaHwue 4n.36a an.3 or
300M




S ROUTINE TESTS

Type: CTS 25

Insulation voltage: 24/50/125 kV
Turns ratio: 5//5/56 A

Burden: 10/15VA
Accuracy class: 0.55/10P
Overcurrent factor: FS5/10
Rated frequency: 50 Hz

Production number: 160425

Kind of tests Final results

1. Power-frequency voltage withstand tests on primary terminals .

(see 7.3.1.) complied

2. Partical discharge measurement (see 7.3.2.) complied

3. Power-frequency withstand between sections and/or secondary ied
windings (see 7.3.3, 7.3.4) complie

4. Tests for accuracy (see 7.3.5) complied

5. Verification of markings (see 7.3.6.) complied

6. Inter-turn overvoltage test (see 7.3.204) complied

Percentage of rated secondary output:

VA% tn 1% 5% 20% 100% 120%
2,5 +0,39/+10.9 +0,37/+9,7 +0,31/+5,6 +0,33/+1,8 +0,34/+1,6
10 -0,22/+23,2 -0,17/+10,3 +0,02/+0 +0,19/-2,7 +0,2/-2,7
3,75 -1,69/+145,8 -0,78/+51,1 ~0,48/+24,3 -0,31/+12,2 -0,29/+11,4
16 -5,63/+122,4 -2,49/+41,6 -1,5/+19,5 -0,91/+7,6 -0,86/+6,3

Partial discharge measurement:
1,2 Um 10  pC
1,2 Um / V3 5 pC

The current transformer complies with test required according
to IEC 61869-1 and IEC 61869-2.

i oy

Ha ocHoBaHue 4n.36a an.3 oT
30r1

Date: 31.1.2017

KPB INTRA s.r.0.
Zdanska 477
685 01 Butovice

0517 380 368
517 38143
ifo@kpbintra.cz
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Instrument Transformers

CEPTUDPUKAT 3A UBBHPIIEHU PYTUHHHA TECTOBE HA
N3MEPBATEJEH TPAHCOOPMATOP

Tum: CTS 25

W3zonanmonno Hanpexenue: 24/50/125 kV
IIpeBogHo otHOWEHUE: 5//5/5 A

Texect: 10/15 VA
Kiac na tounoct: 0.5S/10P

®axrop Ha npetoBapsane: FS5/10
Homunanua yectora: 50 Hz
ITpomyxTor HOMEp: 160425

TECTOBE B
Bun Ha Tecra Pesyarar
Tect 3a H3APBIIIUBOCT HA paOOTHOTO YECTOTHO HAINPEKEHHE Ha U3BPIKATT
IBPBHYHUTE TEPMHHAIN
WzmepBaHe HA YaCTHYHHS Pa3psil U3ABPIKAI
W3 npexiuBocT Ha paboTHA 9eCTOTa MEXK]TY CEKIIMUTE U/HIH U3IBPIKAT
BTOPUYHHUTE HAMOTKH
Tecr 3a TouHOCT U3BPKAT
Bepudumupane Ha MapKupOBKHATE H3IBpIKAI
OOpareH TecT 3a IpeHaNPeKCHHUE U3IBPIKAT
IIpouenT Ha M3MepeHHA BTOPHYEH MPOXYKT:
VA/ % In 1% 5% 20% 100 % 120 %
2,5 +0,39/+10,9 +0,37/49,7 +0,31/45,6 +0,33/+1,8 +0,34/+1,6
10 -0,22/423,2 -0,17/+10,3 +0,02/+0 +0,19/-2,7 +0,2/-2,7
3,75 -1,59/+145,8 -0,78/+51,1 -0,48/+24,3 -0,31/+12,2 -0,29/+11,4
15 -5,53/+122 4 -2,49/+41,6 -1,5/+19,5 -0,91/+7,5 -0,86/+6,3
H3mepBane Ha YACTHYHHS PA3PAI:
1,2 Um 10 pC
1,2 Um/ V3 5 pC

H3mepraTennusT TpaHcdopMaTop OTroBaps HA H3HCKBAHHATA HA TECTOBUTE H3NCKBAHMSA
cbraacHo ctanaapt IEC 61869-1 u IEC 61869-2.

Ha ocHoBaHue 4n.36a an.3 ot 30T
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CERTIFICATE OF CURRENT TRANSFORMER -
ROUTINE TESTS

Type: CTS25
Insulation voltage: 24/50/125 kV
Turns ratio: 20//6/5 A

Burden: 10/15VA
Accuracy class: 0.55/10P
Overcurrent factor: FS5/10
Rated frequency: 50 Hz
Production number: 160305

Kind of tests Final results

1. Power-frequency voltage withstand tests on primary terminals ,

(see 7.3.1.) complied
2. Partical discharge measurement (see 7.3.2.) complied
3. Power-frequency withstand between sections and/or secondary .

windings (see 7.3.3, 7.3.4) complied
4. Tests for accuracy (see 7.3.5) complied
5. Verification of markings (see 7.3.6.) complied
8. Inter-turn overvoltage test (see 7.3.204) complied

Percentage of rated secondary output:

VAl % In 1% 5% 20% 100% 120%
2,5 +0,22/+15 1 +0,18/+12,7 +0,12/46,4 +0,15/42 +0,16/+1,7
10 -0,6/+32,6 -0,41/+12,9 -0,15/+1,5 +0,02/+0 +0,02/+0,5
3,75 -0,97/+87,6 -0,37/+24,3 -0,21+11,5 -0,14/+6,6 -0,14/+6,3
15 -2,8/+63 -1,1/+19,2 -0,69/+10,4 -0.47/+5,3 -0,45/+4.8

Partial discharge measurement:
1,2 Um 10  pC
1,2Um /3 5 pC

The current transformer complies with test required according

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

Date: 1.2.2017

KPB INTRA sr.0
Zdanska 477
685 01 Budovice

tel: +420 517 380 388
fax: +420 517 381 433
-mail: info@kpbintra.cz
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" KPB Intra

Instrument Transformers

CEPTUD®UKAT 3A M3BHPIHNEHU PYTUHHU TECTOBE HA
N3MEPBATEJEH TPAHC®OPMATOP

Tun: CTS 25
Wzonanmonno Hanpexenue: 24/50/125 kV
[Ipesonno otnomenue: 20//5/5 A
Texect: 10/15 VA

Kiac na Tounoct: 0.55/10P

dakrop Ha npeToBapBane: FS5/10
Homunanua gectora: 50 Hz

[TpoayxTos Homep: 160305

TECTOBE S
Bujx na Tecra Pesyarar
Tect 3a U3IPBAVTUBOCT HA PAOOTHOTO YECTOTHO HAIPEKEHHE HA U3IBpIKAT
IBPBUYHHUTE TEPMHUHAIA
W3mepBaHe Ha YaCTUYHHUS Pa3psil H3bpIKal
W3 apexiBoCcT Ha paboTHA YECTOTA MEXKIY CEKITHUTE U/HUIIN W3IbpXKAT
BTOPUYHHUTE HAMOTKHU
Tect 3a TOYHOCT U3IBPIKATT
Bepudunupane Ha MapKHPOBKHTE U3IBpXKAT
OG6pateH TecT 3a MpeHANPEKECHUE H3IBpIKAIT
IMpoueHT Ha M3MEPeHUsI BTOPHUEH MPOIYKT:
VA/ % In 1% 5% 20% 100 % 120 %
2,5 +0,22/+15,1 +0,18/+12,7 +0,12/+6,4 +0,15/+2 +0,16/+1,7
10 -0,5/+32,6 -0,41/+12,9 -0,15/+1,5 +0,02/40 +0,02/40,5
3,75 -0,97/+87,6 -0,37/+24,3 -0,21/+11,5 -0,14/+6,6 -0,14/+6,3
15 -2,8/+63 -1,1/4+19,2 -0,69/+10,4 -0,47/+5,3 -0,45/+4,8

H3mepBane HA YACTUYIHUS Pa3PHI:

1,2 Um

10 pC

1,2 Um/ V3

5pC

I/I3MepBaTeJIHHSIT TpaﬂcdmpmaTop OTTroBaps HAa H3NCKBAHUATA HA TECTOBUTE M3IUCKBAH

chriacHo cranaapt IEC 61869-1 u IEC 61869-2.

Ha ocHoBaHue 4n.36a an.3 ot 3001
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Brpstraspmaerind Tirapapel apranne s

Connection of instrument voltage and current transformers

KPB Intra s.r.0.
Ine. Josel Stejskal

Experience with connection of instrument transformers indicates that not every installation
company is completely clear on how to connect the converter in practice. Examples of correct
connection, potential errors and their prevention are described below.

Instrument voltage transformers
It applies generally that a voltage transformer may not be operated till a short circuit and, if it takes

place, an explosion follows very shortly after it. The explosion results in consequent damage of
adjacent equipment.

Connection of three earthed transformers with one measuring and one auxiliary winding
should be done in accordance with the diagram in Fig. 1. Voltmeters are connected to the
measuring windings (100/\/3 V). One of the terminals is always earthed (“n” terminal here).

Fig. 1 Fig. 2
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The auxiliary winding (100/3 V) is connected in a so-called “open triangle”. Unlike the preceding
case, earthing is done at only one point here. For an example of connection in practice please see
Fig. 2.

One of the errors of installation companies is earthing of an open triangle similarly as in the case of
the measuring windings, i.e. one of the terminals of the secondary circuit is connected to the earth.
However, earthing of not only the “da” terminal but also the “dn” terminal takes place here with
respect to the character of connection and the transformers are operated until a short circuit occurs.
An explosion occurs consequently.

Insufficient checking is another error that appears in practice. There are cases where one installation
company performs connection of the measuring winding of transformers in accordance with Fig. 1,
i.e. it applies earthing of the “n” terminal. This company only performs installation of transformers.
Another company will connect voltmeters and use their earthing terminal for earthing. However,
this terminal has already been connected with the “a” terminal of the transformer through the supply
line. General connection is not verified by anybody. The instruments then operate until a short
circuit occurs and an explosion is a matter of several seconds.

Instrument current transformers
A certain advantage of installation of current transformers is the fact that explosions do not occur in

KPB INTRA s.1.0. tel fax: +420 517380388

X,

Zdanska 477 o lelfax: 4420 517381433
635 01 Bucovics il info@kpbintra.cz [
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the case of an error in connection; iowever, damage of the instrument or risk for the operator may
also occur here. )

It applies generally that the secondary outlets are either connected to the burden or
interconnected to the short circuit and one of the outlets is earthed. This principle is apparent
from Fig. 3 and Fig. 5. Several errors are made in practice. Non-earthing one of secondary
terminals may be one of them. Capacitive coupling is created then and the secondary circuit
emits sparks on the frame. Conductive paths are created in the case of longer duration.

Fig. 3 Fig. 4 Fig. 5
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Ambiguities with the switch-over type of transformer can be another source of errors. A correct
example of connection is illustrated in Fig. 4. It is apparent here that one terminal always remains
free. An error occurs if this terminal is earthed. The transformer stops measuring then.

The above described errors may be prevented using several methods. Primarily, installation must be :
carried out by competent persons with practise in the given field. If they have not required SN
experience, they must study installation instructions attached to each instrument or catalogue '
documentation (see “Operation and installation instructions”). It is also necessary to perform
inspection of a general circuit, i.e. not only operations performed by each individual company, but
connection as a unit and its compliance with the design. After all, disconnection of wires and then
measuring with an ohmmeter is sufficient for verification of earthing of terminals and burdens.

Practical experience with installation of converters, potential errors and methods of their
rectification are described above.

We hope to contribute to understanding of issues and prevention of consequent potential damages
by giving the explanation above.

KPB INTRA s.r.0. tel fax: +420 517380388
Zdanska 477 , el fax: +420 517381433
685 01 Bucovice o@kpbintra.cz
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INSTRUMENT tRANSFORNIERS

CebpapaHe Ha u3MepeaTeriHM 1 HanpexeHoBM TpaHchopMaTopn

KPB Inira s.r.0.
g, Mosed Cremmcan (Josef Steiskal)

OnureT IpH CBBP3BAHEC HA U3MEPBATEIHA TpchcbopmaTopH II0Ka3B4, 9€ HE BCIKA MOHTaXHa (bnpma
€ HAICHO Kax IPaKTHYEeCKH [a CRbP3BA KOHBEPTOPA. HO~,Z[OJIy €a OIHCaHH IPUMEDH 32 NPAaBRIJTHO
CBBP3BaHE, NOTCHUHAIHN I'PEIKHA 1 TAXHOTO NpeaoTBpaTiIBaye.

M3mepBaTelIHy HAIPEeXEHOBH TPaHChHOPMATOPH

OOmonpuIeKUMO €, 9¢ HANPEKEHOBUTE TPAHCHOPMATOPH MOTAT Jia He paboTAT 10 NOABATA HA KHCO
CHEINHEHNE ¥, aKO TO BH3HUKHE, MHOTO CKOPO CJIE TOBA INe MOce/Ba eKCIuto3us. EXcmio3usra
MPUYMHSIBA HIETH HAa HAMMPAILOTO ce B 6Jm30cT 0bopyaBane.

Cebpspane na Tpu 3a3eMeHd TPpancHhopMaTOpa ¢ eHA H3MEPBATENHA U eIHA BTOPHIHA
HAMOTKaA TPsA0BA J1a ce U3BBPIIBA B ChOTBETCTBHE che eXemata Ha dur. 1 Boarmerpure
ce CBBLP3BAT KbM H3MepBaTemmute mamoricn (100/VV3 V). Exna ot KieMuTe Bede e
zazemeHa (“n” kiaema Tyk).

Fig. 1 Fig. 2
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Homsnunrennara namotka (100/3 V) e cBbp3ana B T.Hap. “OTBOPEH TPULIBIHUK”. 3a pasiuka oT
TIPEMIITHAS CITyYai, 3a3eMIBAHETO CE H3BBPIIBA CAMO B e/iHa Togka TyK. Kato npumep 3a
IIPaKTHYECKO CBHP3BAHE BIDK (ur. 2

EjiHa oT rpeluKkyTe Ha MOHTAXKHUTE QUPMH € 3a3eMSIBAHETO HA OTBOPEH TPUBILIHKK, KAKTO € B
CIy4ast ¢ H3MEPBATEJIHH HAMOTKH, T.€. €1Ha OT KJIEMHTE Ha BTOPHYHATA BEPHTa € CBBP3aHa KM 3eMd.
Mspbpiisa ce, 00aye, 3a3eMsiBane He camo “da” KJiema, a CbIIO Taka TYK yuacTsa U “dn” kieMaTa 1o
OTHOLIEHHE HA BUJA CBBP3BaHe, KATO TpaHCHOPMATOPUTE PABOTAT A0 BH3HHKBAHE HA KBCOTO
ceenrHenne, Crnex ToBa clieBa eKCIIO3Hs. '

Henocrarsyna nposepka € Apyra rpemka, KosTo IpaKTHIeCKy Bb3HUKBA, MiMa ciiyyan, Korato egHa
MOHTaCHa (PUpPMa M3BBPINBA CBHP3BAHETO HA U3MEPBATEIHATA HAMOTKA Ha TpaHchopMaTopa B
CHOTBETCTBHE ¢ QuUr. 1, T.e. TS W3I0JI3BA 3a3eMIBaHE HA “n° KneMa. Ta3u KOMIIaHus CcaMo U3BBPIIBA
MOHTaX Ha TpanchopMaTopute. pyra KOMIaHus e CBLp3Ba BOJTMETPHTE U II€ H3TI0I3BA TIXHATA
3a3eMUTENIHA KJleMa 3a 3a3eMaBane. Ta3u xieMa, obade, Beye e Guiia cebp3ana ¢ Kiema “a” ‘Ha

KPB INTRA s.r.0. tel,fax: +420 517380388
Zdanska 477 tel,fax
685 01 Bucovice e-mail}

Ha ocHoBaHwue 4n.36a an.3 or
300N




{ )
/

P
Tpanc(opmaTopa pes MMHKATA 3a 3axpaHBaHe. OGmOTO CBLP3BAHE HE CE TPOBEPSIBA OT HUKOTO.
W3mepsarenute Tpanc(opMaTopu TOrasa paboTaT 10 BE3HUKBAHETO HA K.C. ¥ KCITO3HSITA B TO3H
ciiyyai I Bh3HUKHE CIE HSKOIKO CEKYHIM.

WzmepBatennu Toxosn tpanchopmaTopu

Ornpeneneno npeuMeTBO 38 MOHTAXK Ha TOKOBH TpaHC(OPMATOpH € (haKThT, Ue HiIMa Ja BH3HHKHE
CKCTIIO3HS TIPH IPENIKka B CBHP3BAHETO; OCBEH TOBA, 00ade, MOXKE Jd Bh3HHUKHE NOBpPENa Ha
U3MEPBAHETO MIIH PUCK 38 OTEPaTopa.

ITo mpumnpn ce HpRAATa BTOPHYHHETE H3BOMM A2 Ce CBHPIBAT KHM TOBAPA HJIM Ja €4
NPUCHERMHEHH KbM K.C. i eIl 0T HIBOJUTE Ja e 3a3eMen. T031 NPHHINI ce BIKIa Ha (Gur, 3 u
dur. 5. B mpaxTHKaTa ce OMYCKAT HKOMKO rpemmki, JInca ua 3a3eMsBane Ha BTOPHYHITE
KM MOKe Aa Obje enna o Tax. Toraga ce b34aBa KANANATUBHO CBHP3BANE U BTOPHIHATA
BEPHra paiupLCKBa HCKPH BEPXY paMxara. IIpn mo-rojsima npoib/DKHTEHOCT ¢ Ch3AABAT

dur. 3 Gur, 4 dur. 5

Py Pk

Py 50 A B2 Bl 100 A P2 181 182 251 252

181 182} fgey 282
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NPOBOIRMNME NHTHINE.

I[pyr H3TOYHHK Ha I'PEIIKa MOXKE Ia Oble HesICHOTATa Ha THIIA NPEeBKIIIOYBAHEC HA TpchdpopMaTOpa.
]_IpaBI/UICH IpHMED 3a CBLP3BAHE € NMOKA348H Ha qJI/II‘4 Ouennano €, 4€ ¢/ina KJIEMa BHHArH OCTaBa
CBO60)IHEL Fpemlca"ra BBIHHMKBA IIPH 3a3€MsSIBaHE Ha KjeMara. Torara Tpaﬂccpopmaropm cnupa
HU3MEPBAHETO.

I"opeonucanaTa rpermka MOXKe Ja ce TpeJOTBPaTH UPE3 U3IION3BAHE Ha HIKOIKO METOMA.
ITppBOHAYATHO MOHTXET TPAOBA 1A Ce U3BLPINM OT KOMITETEHTHH JIMIIA C IPAKTHKA B 1aJeHATA
obnacT. AKO Te HAMAT HEOOXOXUMUS OTIHT, Te TPSIOBA J1a CE 3aN03HAST C IPHIOKEHATE TYK HHCTPYKIIHH
32 MOHTaXX H& BCCKHU U3MEPBATENICH TPaHCHOPMATOP MITH ¢ JOKYMEHTAIMSTA OT KaTajora (BIK
Wucrpykuyn 3a mHCTanalnus ¥ MoHTax ). ChINO Taka e HeOOXOAMMO 1A Ce H3BBPIIH IPOBEPKa Ha
rJlaBHaTa BEpHra, T.€. He ¢caMo Ha paboTaTa, M3BHPIIBAHA OT BCSKA OTHENIHA KOMIIAHN, a Ha
CBBP3BAHETO KATO Bb3eJl H HETOBOTO ChOTBETCTBHE C NpoeKTa. Hakpas W3KIIF0UBAHETO HA HPOBOHHIH
¥ clie)| TOBA H3MEPBAHETO ¢ OMMETBD € JIOCTAaTHYHO 3a IIPOBEPKA HA 3a3¢MsIBAHETO HA KJIGMUTE U -
TOBApHTE,

HpaKTI*I‘IﬁCKI/IHT OIIMT NPH MOHTQXKE Ha KOHBEPTOPUTE, MOTCHIHUAIHUTE I'PEIIKH H METOJUTE 38 TAXHOTO
OTCTpaHiABaHe ca OIMHCAaHH 110-rope.

Ha}IHBaMe Ce, 9€ C FOPHOTO o0sCHEeHHE CMe TTOMOTHAIIN Ja pﬂS66p8T€ HpO6JI€MI’IT€ U NPeBAHTUBHUTE
MEPKY BBB BPH3Ka € MOCHENBAIIMTE IIOTCHIMAIHY [NEeTH

KPB INTRA s.r.0. tel,fax: +420 517380388 mobil: +420 603481128
Zdanska 477 tel fax: +420 517381433
685 01 Bucovice e-mail: iInfo@kpbintra.cz
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The Instruction for the current transformers

The mounting position of the instrument transformers CTS, CTT and CTB is arbitrary. The
transformers CTSO 38 are mounted

in the vertical position. The transformers are fixed by the means of four screws M10 (CTS 12) or
M12 (CTS 25, CTS 25X, CTS 25X Sch,

CTS 38, CTS 38X, CTS 38X Sch, CTSO 38, CTB 25, CTT 25) in the holes in the basic plate or in
the profiles.The connection of

the power circuit to the primary terminals is done by the means of the screws M12 (See picture
No.1) with max. torque module

70Nm.We recommend use terminal ends corresponding to the used cross-section of the conductor
(its maximum size is

10 mm?2) for attaching to the secondary outlets.Metal functional parts of the transformer are coated
against corrosion. The

primary terminals are galvanized with nickel or silver-plated. The secondary terminals are
galvanized with nickel. The basic

plates are cold galvanized (transformers for the indoor settings) or hot galvanized (transformers for .
the outdoor settings).

We recommend clean transformers from dirt and draw close the connections in case of shut down.

Before starting-up it is necessary to earth the metal base of transformer (earthling “cube”
with serew M8x15 with max.

torque module 10Nm see picture No. 1) and one secondary terminal of every outlet (See
picture No. 2). The secondary

outlets, that were not used, are necessary to be short connected and earthed (See the examples
in pictures No. 3-5).The

earthling of the secondary outlets is done by the means of screws M5x16 (max. torque 2.7 Nm)
and jumpers (See picture No. 2) that arethe parts

of the set of each supplied transformer.

Picture 1: Mounting systemof transformer CTS

Tightening torque max.
Primary terminal M12 70 Nm

Ground terminal M8 10 Nm

i R

KPB INTRA s.r.0. el fax: +420 517380388
Zdanska 477 tel fax: +420 517381433
685 01 Bucovice a.cz
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Secondary terminal M52.7 Nm

The construction of transformers allows the switching of the ranges on both the secondary and
primary sides. The secondary

switching is made by the means of switching of branches on the secondary coil. See the examples in
picturesNo. 6-9. The

primary switching has easy mounting, connecting two jumpers into the circuit by the means of
screws M8 (both the screws

and jumpers are the part of the set of the transformer). See the examples of interconnection
inpictures No. 10-13.

Pictura 2: The way of connection of conductors to the secondary terminals, induding of the sarthing of one
terminal for the transformers for the indoor and sutdoor settings.

The secondary terminal board is provided with the plastic cover with sealing cover and also, on the
sides, with the threads

Pgl6 with screwed blinding and jumper for the drawing die of the secondary line-wires.The
secondary terminal board of

the transformers for the outdoor settings (type CTSO) is provided with the waterproofcover with
sealing screw and waterproof

bushing for the connection of the secondary line-wires.

The examples of circuit of the secondary terminal board of measuring current transformers,
including special cases

There is the example of circuit of two-cored transformer with ratio 50//5/5 A in the picture No. 3.
The terminals of the fi rst

secondary winding (symbols 1S1 and 1S2) are connected to the external load and one terminal (in
this case 1S1) is earthed.

The second secondary winding (symbols 2S1 and 2S2) is not connected to the external load and so
the terminals have to

be interconnected in the short circuit and they have to be earthed. The wiring diagram is in picture
No. 4. The mounting of

the terminal board is in picture No. 5.

KPBINTRA s.r.0. tel,fax: +420 517380388

Zdanska 477 tel fax: +420 517381433

685 01 Bucovice e siviail: INfo@Kpbintra.cz
s BB W 4 uEENS




~ Pictpre No5

Picire Mo.3

The example of mounting of the secondary terminal board of one-core transformer with the ratio
50-100//5 A and with the

switchingon the secondary side you can see in the following pictures. Picture No. 6 describes the
connection for the ratio

50//5 A. Terminals S1 and S2 are brought out to the external load and one terminal (in this case S1)
is earthed. The electric

scheme is in picture No. 7. The mounting for the ratio 100/5 you can see in picture No. 8. Terminals
S1 and S3 are brought

out to the external load and terminal S1 has to stay earthed. Terminal S2 remains unassigned.
Wiring diagram is in picture

No. 9.

~ Picture No.& Picture Mo.7 Picture he.8 Picture Mo.9

In the following case you can see the example of mounting of the primarily switchable transformer
with the ratio 50-100//5

A. In picture No. 10 is shown the connection for the primary current of 100 A. Terminals P1, C1
and P2, C2 are interconnected

by the means of the special connector and screws M8. Wiring diagram is in picture No. 11. The way
of contacting for

the primary current of 50 A is in picture No. 12. Terminals C1 and C2 are interconnected by the
means of both connectors

and screws M8. Scheme is in picture No. 13.

Piciure Mo, 10 Pictute Mo, 1 Ficture Mo 42 Pleture Mo, 13
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1

"

R e e ||
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Note: The above-mentioned connections are recommended by the producer only in the caseswhere
the expert designer does not determine other way.

Secondary terminal:

KPB INTRA s.1.0. tel,fax: +420 517380388
Zdénska 477 | felfax: +420 617381433
685 01 Bucovige— A il info@kpbintra.cz
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Frequency of necessary control tests during operation:

Periodic control tests and checks on the condition of transformers during operation be
carried out every six months and then made repairs.

KF’B INTRA 5.1.0, tel fax: +420 517380388
Zdanska 477 tel fax: +420 517381433

685 01 Bucoy -mail: infol@kpbintra.cz
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MHCTPYKLMA 33 TOKOBM
TpaHchopmaTopy

MsicToTo 3a MOHTaX Ha usmepBatenHite TpaHcdopmaropu CTS, CTT n CTB e nponssonHo.
Tpancdopmaropute CTSO 38 ce MoHTMpaT

BbB BEPTUKAIIHO MofioxeHe. TpaHchopmaTopiTe e 3aKpengaT ¢ NoMoLLTa Ha YeTupy BuHta M10
(CTS 12) unn M12 (CTS 25, CTS 25X, CTS 25X Sch,

CTS 38, CTS 38X, CTS 38X Sch, CTSO 38, CTB 25, CTT 25) npes 0TBOPUTE B ONOpHaTa Nnroya
urm B npocpuninte. Cebp3BaHeTo Ha

curnoBara Bepura KbM KremuTe Ha mbpBudHaTa HaMoTka Ce 3BbpLUBA C NOMOoLLTa Ha BiHTOBE M12
(Bux durypa No.1) ¢ makc. 3aTsiratl, MOMEHT

70Nm. [penopbuBa ce fa ce 13non3sat kabemn i HakpalHMLM CbOTBETCTBALLM Ha

W3MOJI3BAHNTE CEUEHUS Ha NPOBOAHMKA (MAKCUMAnHIAT pasvep e

10 mm2) 3a npucLeaMHNABaHE KbM 13BOAMTE Ha BTOpUYHaTa HamoTka. MeTanHuTe dyHKUMOHAMHN
4acTu Ha TpaHchopMaTopa UMaT aHTUKOPO3UOHHO MOKPUTHE.

Knemute Ha NbpBrYHaTa HAMOTKa Ca ranBaHUYHO MOKPUTY C HUKEN unn cpebpo. Knemute Ha
BTOPMYHATA HAMOTKA Ca ranBaHUYHO NOKPUTY C HUKen. OnopHuTe

MnoYM ca CTyfeHo ranBaHnsnpanm (tpaHcdopmatopy 3a pabota Ha 3akpuTo) Unm

ropeLLo rarnsaHuanpaHi (TpaHcdopmatopu 3a pabota Ha OTKpUTO).

Mpu cnnpaHe ce nperopbyBa fja ce NOYNCTAT TpaHcopMaTOpuTe OT Mpax 1 Aa ce Jo3aTerHar
CheMHeHusITa.

Mpenu BxniouBaHe B paboTa e HeobXoaMMO Ja ce 3a3eMU MeTanHaTa OCHOBa Ha
TpaHcdopmatopa (3azemsBalla krema ¢ BUHT M8x15 ¢ makc.

sararawmomeHt 10Nm Buxdour. No. 1) neaHaknemanaBTopruiHaTaHaAMOTKa3aBCEKUN3BOS,
(SBuxdour. No. 2). UsBoguteHa

BTOpUYHATAHAMOTKA, KOUTOHECEU3NON3BaT,
eneobxoaumonabbaaTcBbp3aHuHaKbconsasemenu (Buxnpumepurenadurypu No. 3-5).
3a3emsBaHETO Ha M3BOAUTE HA BTOPUYHATA HAMOTKa Ce NpaBu ¢ nomoLLTa Ha B1uHToBe M5X16
(maxke. 3aTaraw momeHT 2.7 Nm) n mxomnepu (Bux durypa No. 2), kouTo ca YacT ot
KOMMNeKTa Ha BCeku JOCTaBsaH TpaHcdopmarTop.

durypa 1: Cuctema 3a MOHTaX Ha TpaHcpopmaTop
CTS

MR (R10)
i

Makc. 3aTtsrall, MOMEHT
KnemaHambpBruyHaTaHaMoTka
M12 70 Nm Knemasemss M8 10
Nm KnemaHaBtopuyHaTaHamoT
M5 2.7 Nm

Ha ocHoBaHue 4n.36a an.3 oT
300N
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KoHcTpykuUpsiTa Ha TpaHc(opmaTopuTe No3sorisBa npeskriioyBate Ha 0bxsaTuTe Kakto o

CTpaHarTa Ha BTOpUYHaTa HaMoTKa Taka 1t OT CTpaHaTa Ha MbpBrYHaTa. peBKioYBaHeTo ot

CTpaHaTa Ha

BTOpWYHATA HAMOTKA Ce OCbLUECTBSABA MOCPEACTBOM NPEBKITIOUBAHE Ha CEeKLMM BbPXY

BTOpMYHaTa 6obuHa. Buk npumepute Ha durypu No. 6-9.

[NpeBKnOYBaHETO OT CTpaHaTa Ha MbpBUYHATA HAMOTKA MPeCTaBNNABaA NPOCT MOHTaX Ype3 CBbP3BaHe
Ha [jBa [KbMriepa BbB Bepurara nocpeacTsom BuHToBe M8 (11 BUHTOBETE W

[KbMIEPUTE Ca YacT OT KOMIIIeKTa Ha TpaHcopmaTtopa). Bux npuvepure Ha B3aUMHO

cebp3saHe Ha urypu No. 10-13.

CDlArypa 2: HauuH Ha CBbp3BaHe Ha NPoOBOAHMLUTE KbM KeMWTE Ha BTOPUYHAaTa HaMOTKa, BKAIOYUTETHO
3a3emABaHe Ha eaHaTa K/iema npu TpchcbopmaTopMTe 3a yn0Tpe6a Ha OTKPUTO ¥ 3aKPUTO.

KnemopeabT Ha BTOprYHaTa HamoTka € CHabZleH ¢ NNacTMacoB KOXYX C YMTbTHSBALL, BUHT U
CbLLO, OT BCSKa CTpaHa, ¢ pesba

Pg16 cbc 3aBuTa Tana 1 HKbMMep 3a CBbp3BaHe Ha BTOPUYHITE NPOBOAHMLM. KriemopeLbT Ha
BTOpMYHATA HAaMOTKa Ha

TpaHcopmaropm 3a oTkpuT MoHTax (Tun CTSO) e cHabaeH ¢ BOLOHENPOHNLLAEM KOXYX C BUHT 3a
YMITbTHSIBAHE 11 BOAOHEMNPOHMLIaEMM

MPOXOAHN 130NaTOPK 3a CBbP3BaHe Ha NPOBOAHULMTE Ha BTOpUYHATA CTpaHa.

ﬂpwmepu 3a CBbp3BaHe Ha KneMopeia Ha BTopKYHaTa HaMOTKa Ha
M3nvepBaTenHnuTe TOKOBU TpchcbopmaTopu, BKIMIOYUTENHO cneluanHu cnydan

Ha dour. No. 3 e flageH nprimep 3a CBbP3BaHe Ha TpaHchopMaTop ¢ ABE ChPLEBUHM C
koeuLMeHT Ha TpaHcdopmalyma 50//5/5 A. Knemnte Ha mbpeara

BTOPMYHA HamoTKa (03HaueHus 1S1 1 1S2) ca cBbp3aHK KbM BBHLIHKS TOBAp M eAHa knema

(B TO31 cnyyalt 1S1) e 3a3emeHa.

Bropata BTOpKYHa HamoTKa (03HaueHnst 251 1 252) He e e cBbP3aHa KbM BbHLLHIS TOBap 1 Taka
knemute Tpsibea fa

DbaaT CBbP3aHN Ha KbCO MO MEXAY CV 1 3a3eMeHN. EnekTpruyeckaTta cxema e nokasaHa Ha dur.
No. 4. MoHTUpaHeTo Ha

Ha Knemopega e nokasaHo Ha dur. No. 5.
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[prmep 3a MOHTUPaHE Ha Kremopes Ha BTOpUYHaTa HaMoTka Ha TpaHcdopmaTop ¢ eaHa
CbpUeBHa C KoeduuueHT Ha TpaHchopmauus 50-100/5 Aunc

BKMIOYBaHe OT CTpaHara Ha BToprYHaTa HaMoTka MOXe Aa BULWTE Ha credBalyute urypu.
durypa No. 6 onncsa cBbp3BaHE 3a KOEULMEHT Ha TpaHcdopmaLs

50//5 A. Knemute S1 1 S2 ca BkmioveHn KbM BbHLLEH TOBap U1 efiHa knema (B cryyas S1) e
3asemMeHa. Enekrpuyeckara

cxema e fjageHa Ha dur. No. 7. MoHTaxbT 3a koeduumeHT Ha TpaHchopmaums 100/5 moxe fa
BuauTe Ha dmrypa No. 8.

Knemute S1 1 S3 ca cBbpaaHm

KbM BbHLLIEH ToBap W knema S1 Tpsibsa fa ocTaHe 3a3emeHa. Knema S2 octaBa HecBbp3aHa.
Enekrpnyeckarta cxema e fafeHa Ha urypa

No. 9.

®urypa No 6 ®urypa No 7 ®urypa No 8

®urypa No 9

B crieBallysi cryyai Moxete fa BUauTe npumep 3a MOHTaX Ha TpaHcdopmarop ¢

MPEBKIIOYBAHE OT CTPaHa Ha MbpBIUYHATa HaMOTKa € KoednLMEHT Ha TpaHcdopmaLs 50-

100//5

A. Ha dour. No. 10 e nokasaHo cBbp3BaHeTo 3a mbpaideH Tok 100 A. Knemute P1,

C1n P2, C2 ca cebp3aHi NoMexay cu

C MoMoLLTa Ha cneLyaneH KoHekTop 1 BuHTOBe M8. EnekTpuyeckaTa cxema e nokasaHa Ha dur. No. 11.
HaumHbT Ha CcBBp3BaHe 3a

mbpBuyeH Tok 50 A e nokasaHo Ha cur. No. 12. Knemmn C1 1 C2 ca cBbp3aHm nomexay cv nocpeacTeom
KOHeKTopY

1 BuHTOBE M8. Cxemara e Ha cour. No. 13.

durypa No 10 ®urypa No 11 ®urypa No 12 ®durypa No 13
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Baberiexxa: MokasaHOTO Mo-Tope CBLP3BAHE Ce MPENopbYBa OT NPOUIBOAUTENS CAMO, ako
eKCNepTBLT-MPOEKTAHT He & ONPEeaesnn APYr HAUMH, NS



Knema Ha BTopudHaTa HamoTka: ~— ~
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I'Iepnonnqﬂocr Ha HeoOxogumuTe KOHTPONHK U3NUTBaHKA No BPeMe Ha eKcrinoaTalus.
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MeproanyHMTE TECTOBE 3a KOHTPON Y NPOBEPKY HA CbCTOSHUETO Ha TPAHCOPMATOPU Mo Bpeme Ha paboTa
[1a Ce N3BbPLLBAT Ha BCEKM LLIECT MeceLia U cnep HanpaBeHi PEMOHTH.




~Protection of voltage transformers against ferroresonance

The phenomenon of ,ferroresonnance “ can occur in single —pole voltage transformers in HV inadequately earthed cable
networks. The impedance of transformer and the earthing capacity of the cable create a potentially oscillating RLC circuit,
When an overvoltage come by the case of earth connection or some switching, the phenomenon of ferroresonnance can
appear, The consequences are overheating of magnetic core and coil, damage of insulation and burst,

To prevent HV equipment we recommend to use connection of dump resistor in open delta of additional secondary win-
dings (see picture 12 below). Mounting dimensions are in the picture 13. The value of resistance is 68 Ohm/ 200W (type

of TR305 producer is , Tesla Blatna"). Resistor is available to order in our firm and we can deliver it single or with other
transformers.

We recommed to use it in new installations as prevention.
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3ammara Ha ToKOBH TpanchopMATOPKH cpemmy depopesonae

ABnennero ,pepopesonanc” Moke [a ce NOSBH B eIHONOMOCTHHTE HAMPEKHTENHN
(BONTAMHI) TPAHCHOPMATOPHU TIPH BICOK BONTANK KATO HMETYKILS HA 3836 MHTEHATA CHCTEMA.
WMmupernancsT Ha TpachopMaTopa W KananuTeTa Ha 3a3eMUTESHATA CHCTEMA CH3IABAT
nosmmasauy (yeunsai ce, eckanupaim) RLC notok. Koraro ce nossu NPeHANPeKEHUE BbB
3a3eMUTENHATA Ypenbda M IPH NPEBKIOYBAHE MOXKE [1a Ce NIOABU SBJICHIETO (hepope3oHanc.
Hocnemmupre  ca  nperpspage Ha  MArHUTHOTO  SApO  (METANHMTE IUIACTMHE  Ha
MATHHTONPOBOAA), NperpsiBane Ha HamoTkata (Hamorkute-Go6umaTa), mposena wa
mzonapata win BURST-brum (decrorno-enbpanmonna peaxims).

3a 1a ce npelloTBPATH NpPEHATIPEeKEHHE B 0GOPYIBAHETO HHE NPESIOPHUBAME A CE H3II0M3BA
BpB3KA ¢ JBMOMHIOB (Oy(depen) pesncTop B OTBOpeHaTa JENTa Ha BTOPHYHATA HAMOTKA
(cxema 12 nony).

CrenHHHTENHHTE TapaMeTpH ca Ha cxema 13,
CrofHOCTTA Ha CBIPOTHBAEHHETO € 68 oMa/200 para.

(TR305 mponssoauten: Tesla Balta)

Pesucropa ce mpeanara pnp Hamara QEpMa M MOKEM JAa TO NPEUIOKHM eHHHYEH Wil B
KOMOMHALHKA ¢ JPYrH TpanchopMaTopu.

Ha ocHoBaHue 4n.36a an.3 oT
300N
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e measure high voltage for you

TPAHCMOPT U CbXPAHEHUE HA USMEPBATE/NTHU TPAHCH®OPMATOPU

CbXPAHEHUE

M3mepsaTtenHute tpaHchopmatopu Tpabsa Aa 6baaT CbXpaHABaHM B MOMELLEHNA C TemnepaTypa A0
27 rpapyca no Llenswii (toBa e Hal-g0bpuUAT TemnepaTtypeH AManasoH 3a CbXxpaHeHue), 3aLoTo npu
MOHTaX He e HY}KHO afanTaunMoHHO M3YaKBaHe.

MomeuieHnATa B8 KOUTO TpaHchopmaTopmuTe 6MBAT ChXpaHsBaHK TPAGBA [a ca C HUCKA BNAXKHOCT ¥ B
3aBMCUMOCT OT NapameTpuTe Ha TPaHCPOPMaTOPUTE U TAXHOTO BbLTPELLHO (paboTHO oxnaxaaHe) Te3un
nomeleHns e Heobxogumo pa 6baaT cHabaeHuW € BEHTUNAUMOHHA CUCTEeMa, OCUMrypABallia
NPOYMCTBAHETO Ha Bb3AyXa.

Tpanchopmatopute Tpabea Aa 6bAAT NOCTABAHM Aaney OT B/lara U Ha AOCTaTbYHO BUCOKO MACTO, TaKa S
ye fa He 6bAAT B KOHTAKT C @N1eKTPONPOBOAUMY TEYHOCTH.

TPAHCIOPT

Mpu TpaHcNopT Ha nsMepBaTenHuTe TpaHchopmaTopu TPAGBA fla ce NOCTaBAT B NONOMKEHUETO, B KOETO
e 6bAaT MOHTUPAHN, @ CbLLO Aa ce U36AreaT Bubpaumn. 3a Tasu Len Npu ronemuTe TpaHchopmatopu
ce M3Non3BaT aHTMBUOPALMOHHU PAMKM 3a TPAHCMOPTUPAHETO MM, a NPU Mankute NoanectTepHu
ONaKOoBKM C Bb3aylleH bydep.

M3mepBatenHute TpaHchopmaTopu ce AO0CTaBAT OT M3MbAHUTENs B NOAXOAAWA OMakoBKa, KOATO
rapaHT/pa 3ana3BaHeTo LEenocTTa Ha M3fennsaTa npu TPaHCNopT, TOBapHO-Pa3TOBapHU AEHOCTU U
CbXpaHeHue. Ha BCAKa OMakoBKa fJa ca HaHeceHW TpalHO HaMMEHOBAaHMEeTO WAM 3HaKa Ha
npounssoamMTens, TMNOBOTO 0O03HaUYeHWe Ha u3genneTo, 16-umdposus naeHTUGUKALMOHEH HOMED,
KaTo cbuina Tpabsa fa 6bvae koaupaH 1 B 6bapkod. B cnyvamn Ha oblia onakoBKa Ha onpeaeneH 6poit
TT, e TpabBa fa ¢ nopeAHW MAEHTUOMKAUMOHHM HOMepa. Ha onakoBKaTa ce W3MMUCBAT BCUYKU
YHUKaNHN UAEHTUOUKALMOHHN HOMEePa, KaTo UM(POBO M3NUCBAHE U KaTo BapKos,

3a4b/KUTENHO YCAOBYE NP TPAHCNOPTA M CbXpaHEHMeTo Ha TpaHchopmaTopuTe e Aa ce usbarsa
NPAK KOHTAKT C Bb3A4yX W M30AMpPaHe 0T aTMOCpepHU YCNOBUA.

Mpu HOpmasHM YyCN0BMA Ha CbXpaHele W M3NoA3BaHe, M3MepBaTe/HUTe TpaHCcPopmaTopu ca ¢
EKCRN0aTaLMoHHa AbArOTPanHOCT MUH. 25 T.
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_~ lpunoxenne 3 kKbM TeXHHYECKO MpPeLI0NKEHHE

32 06ocobena mozmmua Ne 1

CPOKOBE 3A JOCTABKA
Konuuectso
Konnuectro ChC CPOK Ha
Ne Hanmenoranue Msipka | cbC cpok Ha
Z0CTaBKa 10 | Aos apKd 2O
30 xan. aHU
7 xan. qHu
1 2 3 4 5
1 TokoB uzmepeareneH tpanchopmarop 10 kV, 10/5/5 A, noanopen |  ©Op. 3 3
THII, 332 MOHTHPaHE Ha 3aKPUTO
2 Toxos u3mepsatesnen Tpauchopmatop 10 kV, 15/5/5 A, nognopen| 6p. 3 3
THII, 32 MOHTHpaHe Ha 3aKPUTO
3 ToxoB u3mepsareneH TpaHcdopmatop 10 kV, 20/5/5 A, noxnopen|  6p. 3 3
THII, 32 MOHTHPaHE Ha 3aKPUTO
4 Tokor uzmeppatenen Tpanchopmatop 10 kV, 30/5/5 A, noanopen|  ©Op. 3 3
THII, 332 MOHTHPaHe Ha 3aKPUTO
5 ToxoB u3mepBateneH TpaHcgopmarop 10 kV, 50/5/5 A, nonnopen |  ©6p. 3 3 =
THII, 38 MOHTUPAHE Ha 3aKPUTO o
6 Toxos u3mepsarenen Tpancdopmarop 10 kV, 75/5/5 A, nognopen |  6p. 3 3
THII, 32 MOHTHPaHE Ha 3aKPHTO
7 ToxoB wu3MepBateneH TpaHcdopmarop 10 kV, 100/5/5 A, ©6p. 3 3
MOANOPEH THII, 32 MOHTHPAHE Ha 3aKPHTO
8 ToxoB wu3mepeareneH TtpaHcdopmarop 10 kV, 150/5/5 A, ©6p. 3 3
TMOJTIOPEH THII, 32 MOHTHpPaHE Ha 3aKPHTO
9 TokoB wusMmepBarteneH TpaHcopmarop 10 kV, 200/5/5 A, Op. 3 3
NOJINIOPEH THII, 32 MOHTHUPAHE Ha 3aKPUTO
10 TokoB wusmepmarened TpaHcdopmarop 10 kV, 300/5/5 A, O6p. 3 3
TMIOJIIOPEH THII, 32 MOHTHPAHE Ha 3aKPHTO
1 ToxoB wu3mepBatenen Tpancdopmarop 10 kV, 400/5/5 A,| Op. 3 3
TOJTIOPEH THII, 32 MOHTHPAHE Ha 3aKPHTO
12 ToxoB wusMmepBarenen TpaHcdopmarop 10 kV, 600/5/5 A,; ©6p. 3 3
TIOZINIOPEH THII, 32 MOHTHPaHEe Ha 3aKPUTO
13 TokoB wm3mepBatened TpaHcdopmatop 10 kV, 1000/5/5 A,| 6p. 3 3
I10/INIOPEH THIT, 32 MOHTUPAHE Ha 3aKPHTO
14 Toxo wm3mepBatened TpaHcdopmarop 10 kV, 1250/5/5 A,|[ Op. 3 3
TOJTNIOPEH THII, 32 MOHTHPaHE Ha 3aKPHUTO
15 ToxoB wu3mepBareneH Tpanchopmarop 10 kV, 2000/5/5 A,| Op. 3 3
TIOJITIOPEH THII, 32 MOHTHPAHE Ha 3aKPHTO
16 Toxor wm3mMepBatenen tpaHcopmatop 10 kV, 2500/5/5 A,| Op. 3 3
TIOJNIOPEH THII, 32 MOHTHUPAHE Ha 3aKPHTO
17 ToxoB usmeprarenen tpanchopmarop 20 kV, 5/5/5 A, nonnopen| 6p. 3 12
THII, 33 MOHTHPaHE Ha 3aKPHTO
18 ToxoB usmepsarenen Tpancgopmatop 20 kV, 10/5/5 A, noanopen|  6p. 3 12
THII, 338 MOHTHpaHe Ha 3aKPHTO
19 Tokor uzMeppateneH Tpancopmatop 20 kV, 15/5/5 A, noxnopen| ©Op. 3 12
THII, 33 MOHTHPaHE Ha 3aKPUTO
20 ToxoB u3mepBarenen Tpancdopmatop 20 kV, 20/5/5 A, noanopen|  6p. 6 21
THII, 32 MOHTHPaHe Ha 3aKPUTO
21 | Toxor n3mepparesnen Tpanchopmarop 20 kV, 30/5/5 A, nozrnopen




THI, 32 MOHTHpPaHE Ha 3aKPUTO e

2 Tokos n3mepsatenen Tpancdopmatop 20 kV, 50/5/5 A, nognopen |  6p. 6 71
THII, 32 MOHTHpaHe Ha 3aKPUTO

23 Toxos usmepsarenen Tpancdopmarop 20 kV, 75/5/5 A, nomnopen|  6p. 3 12
THII, 332 MOHTUpaHe Ha 3aKPUTO

24 Toxos wusmepparenen Ttpancopmarop 20 kV, 100/5/5 A,| 6p. 3 12
TIOJUNOPEH THII, 32 MOHTHPAHE Ha 3aKPUTO

25 Toxos wusmeppatenen Ttpancdopmarop 20 kV, 150/5/5 A,| ©6p. 3 6
TIOJITIOPEH THII, 32 MOHTHPaHe Ha 3aKPUTO

26 Toxkos wu3mepBarenen Tpanchopmarop 20 kV, 200/5/5 A,| O6p. 3 6
NIO/ITIOPEH THII, 32 MOHTHPaHE Ha 3aKPHTO

27 Toxos wm3mepBarenen Tpancdopmarop 20 kV, 300/5/5 A,| 6p. 3 6
MOJINOPEH THII, 32 MOHTHPAHE Ha 3aKPUTO

28 Toxos wusmeppatenen Tpanchopmarop 20 kV, 400/5/5 A,{ Op. 3 6
HOJTIOPEH THIL, 33 MOHTHPAHE Ha 3aKPUTO

29 Toxos wusmeppateneH Tpancdopmarop 20 kV, 600/5/5 A,| 6p 3 3
NOJTIOPEH THII, 32 MOHTHPAHE Ha 3aKPUTO

30 Toxos mu3mepBatenen Tpancdopmarop 20 kV, 800/5/5 A,| 6p. 3 3
MOAIOPEH THIL, 32 MOHTHPAHE Ha 3aKPHTO

31 Tokoes wusmepBarenen Ttpancdopmarop 20 kV, 1000/5/5 A,| O6p. 3 3
MO/INIOPEH THII, 32 MOHTHPaHE Ha 3aKPHTO

3 Toxos wusmepsatenen tpanchopmarop 20 kV, 1250/5/5 A,| 6p. 3 3
TIONIOPEH THII, 33 MOHTHPAHE Ha 3aKPHUTO -

33 Toxos wusmepBatenen tpancdopmarop 20 kV, 1500/5/5 A,| 6p. 3 3
TIOANOPEH THII, 32 MOHTHPAHE Ha 3aKPUTO

34 TokoB wm3meppatenen TtpaHcopmarop 20 kV, 20/5(/5) A,| 6p. 3 3
NIOATIOPEH THII, 32 MOHTHPAHE HA OTKPHTO

35 Tokos wu3meppatenen Ttpanchopmarop 20 kV, 50/5(/5) A,| 6p. 3 3
MO/NIOPEH THII, 332 MOHTHPaHE Ha OTKPHTO

36 Toxos wu3mepparenen Tpancdopmatop 20 kV, 100/5(/S) A,| Op. 3 3
HOAINOPEH THII, 33 MOHTHPaHe Ha OTKPHUTO

37 Toko wu3mepBarenen Tpancopmartop 20 kV, 200/5(/5) A,| Op. 3 3
HOJTIOPEH THII, 32 MOHTHPaHEe Ha OTKPHUTO

38 ToxoB wu3meppateneH TtpaHcdopmarop 20 kV, 300/5(/5) A,| O6p 3 3
TIOATIOPEH THII, 32 MOHTHPaHe Ha OTKPUTO

39 Toxos wu3meppatenen TpaHcopmatop 20 kV, 400/5(/5) A,| 6p. 3 3
IIOJINIOPEH THII, 32 MOHTHPaHEe Ha OTKPHTO

Jabenescku:

1/ CpoxsT Ha JOCTAaBKHTE 3aIl04Ba Ja TeUe OT JaTaTa Ha W3MpallaHe Ha IophyKara.

2/ KonmuuectBaTa B K0JIOHA 4, ChC CPOK HA JIOCTaBKa 710 7 /ceeM/ KaleHAapHH JHH, Ce
noctaBaT ciel SAP mopruka 10 IOCOYEHUTE B OOSIBICHUETO CKJIA0BE Ha Bh3noxurens 3a
ITOKpUBAHE Ha CMEIIHU HYXIU Ha BB3noxuTens.

BB310XUTENAT MOXKE A0 HOPHYUBA IIOCOYSHOTO CIEIIHO KOJTMYECTBO BEAHEXK MECEYHO.

3/ B cnyudail, ye KpalfHUST CPOK Ha JIOCTaBKaTa CBHBIIAJA C MpasHUYEH WK HepaboTeH
JIeH, TO JOCTaBKaTa Ce U3BBPIIBA HE MO-KBCHO OT MBPBUs pabOTEH MdEH Clie H3THYAHETO
Ha CpoKa.

4/ Ilpu noprukyu Ha BB3510)XUTENs HA KOJMYECTBA B PAMKHTE HA TOTBBPACHHUTE OT
VsmenHUTENs W HEJAOCTABEHH B IIOCOYECHHUTE CPOKOBE, Ie OBJAT HalaraH# HEYCTOMKH,
CBIJIACHO YCJIOBHUSITA Ha IOTOBOpA.

5/ BB310XuTensT MoXe Jia mophua KOJIUYEeCTBA [TO-MaJIKH OT IIOCOYEHUTE B KOJIOHU 4
U 5. -
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6/ BB3710XKUTENAT MOJKE 12 MOphUBA KOJMYECTBA MO-BUCOKH OT IOCOYEHHTE B KOJOHH
4 u 5, kaTo TOBa OGCTOATENCTBO Ie OBle MOCOYEHO TEKCTOBO B CHOTBETHATA IopbuKa
msnpateHa kbM M3nbinutesis. C MOTBBPIKICHHETO HA TOPHYKATA, VI3IIBIHUTENAT BIMCEA B
ChIlJaTa OYaKBaHa [aTa 3a JOCTABKa Ha KOJMYECTBATa HAABHIIABAIIN IOCOUYCHUTE B KOJIOHH
4us.

7/ BB3J0OXHMTETAT MOXe Ja mophuBa KojauyecTBa A0 10 NIBTH TO-BHCOKH OT
IIOCOYCHUTE B KOJOHA 5. CPOKBT 3a JIOCTaBKA HA HAJBUINCHUTE KOIMYECTBA HE MOXKE 1A
O0b1e mo-gpaer oT 180 nHM oT marara Ha uslIpallane Ha nopeukara. [lpm mocraBka Ha
HOPBYAHUTE JIO-BUCOKH KOJIMYECTBA CJIEJ TO3H CPOK, VI3IBIHHTENST ABIDKH HEYCTOHKA
CBIJIACHO YCJIOBHATA Ha JIOTOBOpA.

8/ KonuuecTBata 3a JOCTaBKa B KOJOHM 4 M 5 ca OTHEIHH W HE3aBUCHMH €IHO OT
JIpyTO.

9/ KonnuectBara 3a A0CTaBKa B KOJOHA 5 He BKJIIOUBAT B ceOe CH KOJMYECTBATA 34
JlocTaBKa B KoJIoHa 4.

10/ Be3noxutenar uma mnpaBo [Ja HalpaBH eJHOBPEMEHHO MOPBYKH 33 JOCTABKA Ha
KOJIMYECTBA OT KOJIOHM 4 u 5.

11/ Bb3noxxuTenaT uMa paBo jia aHyJIHpa HalpaBeHa IOPhYKa, aKo TS € B 3aKbCHEHHE
¢ moseye 0T 180 JHM OT 04aKBaHaTa JaTa 3a JOCTaBKA. AHYIMPAHETO HA IIOPHYKA HE CITHpa
HalaraHeTo Ha HeyCTOMKN KbM M3IIBIHNTENS CBITIACHO YCIIOBHATA Ha JIOrOBOpA.

Ha ocHoBaHue 4n.36a an.3 oT
300N
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