Npunoxexune koM ISONEC 17025:2005 dexknapatius
3a akpefuTauns 3a peructpaLiorer Homep: L 020

Ha

KEMA Nederland B.V.
High-Power Laboratory

Tosa NpunoXexune e BanvaHo:oT 19-03-2015 n001-04-2018  3ameHA npunoxeHue ¢ aara 26-01-2015

No.

MaTtepKran Uuny npoaykr

Bua geiHocT

BbuTpelueH pediepeHTeH HoMep

17

BeHT¥nHW oTBOgUTENU

TecToBe Ha HarHeTsABaHe

iEC 60099-1 IEC
60099-4 IEEE Std
€62.11

N

3a NpeHoc W pasnpefenedlie
Ha enekTpuyecka MOUHOCT

18 Bucokosontosu A.C. Making and breaking tests IEC 62271-105
U3KnouBaLlM komMBuHauuy  {Tests on the mechanism IEEE Std C37.41
npegnas¥Teny 3a
HOMUHaITHW HanpexeHus
1 &V Up ¥ BrRiovHTENHO
‘ 52 kv
19 TokoorpaHuyasalliu TecToBe HA U3KNoUBaHe IEC 60282-1 |IEC N
npegnasvTenv 60549 |IEEE Std
C37.41 ANS!
C37.44
20 Excnyncupayu TectoBe Ha UBKNOUBaHEe 1EC 60282-2 (&\
npeanas1Tent
21 BWCoOKOBONTOBHM TecToBe Ha W3KiloUYBaHe IEC 60644
npegnasuTeny sa
NPUNOXKEHNUS NPU MOTOPHU
npexbeBadu
22 O6opynaaHe 3a Mpexu Tecrose kaTo criomeHature B (1-16) 8 choTBETCTBYE C UMW SKBUBANEHTHU

Ha pedepeHTHuTe MeTOAM KaTo

cromenatute B (1-16).

IEC 61467
IEC 62067
IEC 61284

XonaHAcxW ARpeanTaumoHet chiet Ry,

Cip.3or3
i, " }j



Annex to ISO/AEC 17025:2005 declaration
of accreditation for registration number: L 020

of KEMA Nederland B.V.
High-Power Laboratory

This annex is valid from: 19-03-2015 to 01-04-2018 Replaces annex dated: 26-01-2015

Location where activities are performed under accreditation

Head Office
Utrechtseweg 310, Building no. R11
6812 AR
Arnhem
The Netherlands
No. | Material or product Type of activity’ Internal reference number
1 Power Transformers Short-circuit tests IEC 60076-5
|EC 60076-11
EN 50464-1
-1 |EEE 8td ©C57.12.90 \
IEEE Sid. C57.12.00
2 7 Current Transformers Short-time current tests IEC 61869-2
Transient instantaneous etror IEEE Std C57.13
measurement IEC 61869-1
3 | Reactors Short-time current tests IEC 60076-6 .
|EEE Std CG57.21 '
4 Line traps for A.C. power | Short-time current tests IEC 60353

systems

5 Metal-enclosed A.C.
switchgear 1 - 52 kV resp
> 1 kV and prefabricated
substations

Short-time current tests
Verification of making and breaking
capacities

Mechanical operation fests

Arcing due to internal fault

IEC 62271-200
IEC 62271-202
IEEE C37.74

|EEE Std C37.20.2
{EEE Std C37.20.7
ANSI C37.54
ANSI C37.55

6 Metal-enclosed A.C.
swifchgear >52kV

Short-time current tests

Verification of making and breaking
capacities

Mechanical operation tests

Arcing due to internaifault

IEC 62271-203
IEEE Std C37.122

! I tnete is a referral to & scope (Sow), this constitutes a scheme of

This annex has been approved by:~

Ir. J.C. van der Poel
Chief Executive

Dutch Accreditation Council RvA

/]

ccepled scheme owner, The accepted verslon Is menticned on the conceming scope of the scheme ovmer.
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Annex to ISO/AEC 17025:2005 declaration
of accreditation for registration number: L 020

of

This annex is valid from: 19-03-2015 to 01-04-2018

KEMA Nederland B.V.
High-Power Laboratory

Replaces annex dated: 26-01-2015

No. | Material or product Type of activity’ Internal reference number
7 Low-voltage A.C. Short-time current tests IEG 61439-1
switchgear and control IEC 61439-2
gear assemblies IEC 60439-2
8 Insulation-enclosed A,C | Short time current tesis IEC 62271-201
switchgear 1-52kV Verification of making and breaking
capacities
Mechanical operation test
Arcing due to internal fauit \
9 High-voltage AG circuit | Short-time current tests IEC 62271-100
breakers Making and breaking tesis IEC 62271-110
Swilching tests IEC 62271-101
Mechanical and environmental tests IEEE Std C37.08
IEEE Std G37.09a
IEEE Std C37.09b :
IEEE.Std C37.081
10 |High-voltage generator | Short girouit test IEEE Std C37.013
Circuit breaker ' IEEE Sid C37.013a
11 AC circuit breakers for Making and Breaking test EN 50152-1
Railway applications 1EC 600774
12 High-voltage A.C. Short-time current tests Making and IEC 62271-103
switches for rated breaking tests
Voltages above 1 kVUp | Mechanical endurance tests
to and including 52 kV
13 Alternating current Shori-time current tests IEGC 62271-104
switches for rated Making and breaking tests {EEE Std C37.247
voltages of 52 kV and Mechanical endurance tests
above
14 High-voltage A.C. Short-time current tests IEC 62271-102
disconnectors and Switching tests : IEEE Sid C37.34
earthing switches Short-circuit making performance
Operating and mechanical endurance
tesis
Operation under severe ice conditions
Operation at the temperature limits
Contact zone tests ﬂ
15 Alternating current Making and breaking capacities IEC 62271-106
contactors and motor Coordination with short-circuit protective
starters device
§
16 Automatic circuit Interruption tests IEC 62271-111/ JEEE Std C37.60
reclosers and fault Operating duty tesis '
interrupters
Dutch Accreditation Gouncil RvA ] Page 2013
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Annex to ISO/IEC 17025:2005 declaration
of accreditation for registration number: L 020

of KEMA Nederland B.V.
High-Power Laboratory

This annex is valid from; 19-03-2015 to 01-04-2018 Replaces annex dated: 26-01-2015
No. | Material or product | . Type of activity' Internat reference number
17 Surge arresters | Prassure-relief tests IEC 60099-1
|EC 60099-4
I[EEE Std C62.11
18 High-voitage A.C. Making and breaking tests Tests onthe |IEC 62271-105
switchfuse combinations | mechanism IEEE Std C37.41
for rated Voltages above
1KV
Up to and including 52
kV
19 | Current limiting fuses Breaking tests IEC 60282-1
IEC 60549
{EEE Std C37.41
ANSI C37.44
20 Expulsion fuses Breaking tests IEC 60282-2
21 High Voltage fuse-links | Breaking tesis |IEC 60644
for moter circuit
applications
22 Equipment for networks | Test as mentioned above (1-16) _ | In accordance with or equivalent to
for transmission and ' the reference methods as mentioned
distribution of electrical above {1-18).
power
IEC 61467
IEC 62067
IEC 61284

Dutch Accreditalion Council RvA Page30f3



HV npeanasutenu
Tabnuua 3a usbop cbrinacHo VDE 0670 T4/ IEC 60 282-1

TaBGnyvya 3a nz2bop

lpesod om ananulicky esuk

?a\érllnack?-'up TMipeanasuteny cuin. VDE 0670 T4 / IEC 60 282-1 ¢ kouTponupanin aary6u Ha mowionoct (ULA)
Hua

| PP .

OwanazoH Ha HOMKHANHOTO HanpexXeHKe Ha | 6/12 10/24
nonennazurens Tkl
HomMuHanHo paGoTHC HanpexeHKe Ha 10 20
TpaHcthopmaropa [kV] (\
Hanpexenve Ka Homutanya HomuuaneH Tok HomubaneK Tox Ha HommHaner Tox HowMykHanes Tok Ha
K.C., % MOLIHOCT Ha TRAHCH- 1a Tpancd-pa npeanasuTens [A] Ha TpaHcd)-pa npegnasutens [A]
pa [RVA] (Al [A]
50 2.9 10 15 4
=49 1 1
Ue=4% 100 5.8 18 — 20 29 10
125 7,2 20 - 25 3,6 10-16
160 9,2 20-35 4,6 16 - 20 N\
200 11,5 25 ~40 58 16 -20 \
250 14,4 31,6 -850 7,2 20-25 N\
315 18,2 40 - 63 9,1 20-31,5 NN
460 23.1 40 - 80 11,8 25 —-40 3
500 28,9 50 -100 14,4 31,6 50
630 36,4 63 —100 18,2 40 -63 —
Ug=5% 800 46,2 80— 125 23,1 40 - 63 \
1000 57,7 100 - 160 289 50 - 80 N\
1250 722 125 -200 36,1 63-100 \
ITpennousTannTe CTORHOCTH ca noKazaky B yaeGeneH wpupT.
TaGnuiia 3a uabop :
HV back-up Npeanaanreny ¢cwin. VDE 0670 T4 / IEC 60 282-1 Tabnuua 8
Ananasod Ha 3/7,2 612 10124 20/36
HOMMWHANKOTO .
HanpeXeHue Ha
npeanasurens [kV]
HomuuranHo paGordo
HanpexeHue Ha - {8 10 20 30
TpadediopmaTopa [kV]
HomuHanex
Hanpexe Homuxanua | Homunanen |Homueaney |Homuwaned Howmunanen |HomuHaned |Homuuaned |HOMUHANEH |.ouq
HWe Ha MOUIHOCT Ha | TOK Ha TOK Ha TOK Ha TOK HA TOK HA TOK Ha TOK Ha npeanasure
ke, % TpaHcd-pa |tpavcd-pa | npeanasure |TpaHod-pa |npeanaswve |TpaHot-pa |npeanasute |Tpaucd-pa na A
IKVA] [Al os [Al [All na Al [Al na [Al 1Al
U =4% 50 4,8 16 - 20 2.9 10 1,5 4 0,96 2-63
100 9,6 20-315 5.8 16-20 29 10 1.9 6,3-10
125 12 25- 40 7.2 20-25 3,6 10- 16 2.4 10
160 154 31,6-50 9,2 20- 315 46 16-20 31 10
200 19,2 40 63 11,5 25 - 40 - 5,8 16-20 3.8 10- 16
250 241 40 - 80 14,4 31,6-50 7,2 20-25 4,8 16 - 20
315 30,3 50- 100 18,2 40-83 9,1 20-315 6,1 16 - 25
400 38,5 63-125 23,1 40 - 80 11,5 25-40 7.7 20-25
500 481 £0 - 160 28,9 §0-100 1144 3,5-50 9,6 20-315
630 60,6 100 - 200 36,4 63 - 100 18,2 40 - 63 121 25- 40
U=5% 800 7741 125 - 200 46,2 80-125 231 40 - 63 15,4 31,5-40
1000 '96,3 125 - 160 57,7 100 - 160 28,9 &0 - 80 19,2 40 - 50
1260 120,3 160 - 200 72,2 125 - 200 36,1 63-100 241 40 - 50
Uy = 6,25 % (1600 1584 200 924 125-200. (46,2 80- 100 30,8 50- 63

EFEN GmbH - Technical changes reserved: Released: April 2015

HpeﬂHO‘JHTaHHTT CTOIHOCTH ca nokasaHu B yaeGeneH wpHpr.
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HV Fuse-Links
Selection table acc. to VDE 0670 T4/ IEC 60 282-1

Selection table

Preferred values shown in bold print

*"5; arijes reserved- Released: Aprit 2015

HV back-up Fuse-Links acc. to VDE 0670 T4 / IEC 80 282-1 with controlled power dissipation (ULA) Table 7
Rated voltage range of the fuse-link [kV] 6112 10/24
Rated operating voltage of the transformer | 4q 20
[kV]
Rel. short-circuit Transformer Transformer Fuse-link Transformer Fuse-link —\
voltage rated output [kVA] | rated current [A] rated current {A] rated current [A] rated current [A]
Ue=4% 50 Z9 10 15 4
K 100 5.8 16 —20 2,9 10 ™\
125 7.2 20-25 36 10-16 N
160 9,2 20-31,5 4,6 16 -20
200 11,6 25 —-40 5,8 16 -20
250 14,4 31,6 -50 7.2 26-25 5\
315 18,2 40 - 63 9,1 20315 &
400 231 40 — 80 11,5 2540 SN\
500 28,9 50 - 100 14,4 31,56 -50 \_
630 364 63 — 100 18,2 40 - 63 N
U, =56% 800 46,2 80 — 125 23,1 40 - 63
1000 57,7 100 - 160 28,9 50—~ 80
‘ 1250. 72,2 125 —200 36,1 63-100 \
= 6.25 % 1600 924 125 — 200 46.2 80 ~100
Preferred values shown in bold print
)
Selection table
HV back-up Fuse-Links acc. to VDE 0670 T4 / [EC 60 2821 Table 8
Rated voltage range of the
fuse-fink [kV] 37,2 612 10/24 20/36
Rated operating voltage
of the transformer [kV] 6 10 20 30
Rel. short Transformer | Transformer | Fuse-link Transformer | Fuse-fink Transformer | Fuse-link Transformer | Fuse-link
Sircuit rated rated current | rafed current | rated current| rated current | rated currentj rated current | rated current{ rated current
voltage output [kVA] [ [A] [A] [Al [A] A Al IA] [Al
Ug=4% 50 4,8 16-20 2,8 10 1.5 4 0,96 2-63
100 96 20-35 58 16-20 2,9 10 1,9 6,3-10
125 12 25-40- 7.2 20-25 3,6 10 - 16 2.4 10
160 154 31,5- 50 9,2 20-315 4,6 16 - 20 3.1 10
200 19,2 40 - 63 11,5 25 - 40 58 16 - 20 38 10-16
250 241 40 - 80 - 14,4 31,5- 50 7.2 20-25 48 16 - 20
315 30,3 50-100 |1i82 40 - 63 9,1 20-315 61 16 - 25
400 38,5 63 - 125 23,1 40 - 80 11,5 25 - 40 77 20-25
500 48,1 80 - 160 23.9 50- 100 14,4 31,5 - 50 9,6 20-315
630 60,6 100 - 200 36,4 63 - 100 18,2 40 - 63 12,1 25 - 40
U=5% 800 77,1 125 - 200 46,2 80-125 23,1 40 - 63 15,4 31,6-40
1000 96,3 125 - 160 57,7 100 - 160 28,9 50-80 19,2 40- 50
1250 120,3 160 - 200 72,2 125 - 200 36,1 63-100 241 40 - 50
Uy = 6,25 % | 1600 154 200 92 4 125 - 200 46,2 80- 100 30,8 50 - 63

Teasmam ¥ Jemlum



Beuako sa enepeemukama om egHa prka
TRADE COMPANY

_ CONTRAGENT <
" B .
6000 Crapa 3aropa; ya. Wivaycrpuanna, MK 177; Ten. (042) 255-173 dparc: ((42) 600-125, e-mail: office@contragent.com
1233 Codbus; x.k. Banuwiopa, yn. Onenuencka, 6n.424, Bx. XK, noM. 1, en. (02) 931-0473, daxc: (02) 931-4184, sofla@contragent.com
4000 TNrnosawe; 6yn. Komatescko wioce 26, , Ten. (032) 67-37-31, chakc: (032) 67-37-32, plovdiv@contragent.com
9000 BapHa; 1K 1501; Ten. (052) 593 631, draxc: (052) 569 632, varna@contragent.com

Web site: www.contragent.com

[v3aiiH Ha aonbJiHUTe/IHa Tabenka

Ha npegnasuTenda Ha ﬁ'b.ﬂl'apCKH e3nK

, = ) Mpegnasuren CpH 10 /24 kV é
CraHAaapTH HomuHanHo HanpeXHue Un 20 kv
i

il

IEC 60282-1 HomunHaneH TOK In= 16 A
VDE 0670/4 Makc.u3KnoUBaTeNeH TOK 1= 63 kA
Cwna Ha cTpakikbpa : 80 N MuH.M3knousaTeneH ToK Iz = 54 A
MpenopbyaH 3a pasnpeaeaureneH Tpaschopmarop - P= 160 kVA
HanpemeHue Ha KbCo CbeiMHEHME Ha TpaHchopmaTopa ' Uk = 4%
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IIpecod om anznucku e3ux

MpoaykT: EFEN HV npeanasntenu
Cranpapr: [EC 60 282-1, EN 60 282-1, VDE 0670 T4
MNpounazeoguten: EFEN GmbH

UHCTPYKUKA 32 TPAHCMNOPTUpaHe, CbXpaHeHue, CePBEU3 U NoAAPBLKKA!

Mpeanasureny MV OTKPUT MOHTaX
" NanbnHaeaT uancksaHuaTa Ha EN 60 282-1, 3a Tok 2-200 A, 1 3a HanpexeHus ot 6.12; 1 10/24 rV.

WS

TpaHcrnopTt

BuHaru ce TpaHCnopTvpa B TSXHAaTa OpUrvHanHa onakoska. MecTeTe BHUMATENHO, T KaTo
- npeanasuTenuTe ca napaboTeHu oT nopuenaH. He uanyckaiite v He yApsiTe, 3alloTo TOBA

3annaluBa Aa paspywu npeanasutenure.

WanonasaHe ¥ chXpaHeHue

PasonakoBaiiTe BHUMATENHO NpeanasuTenure cnep npucturadeto um. MNposepete 3a
LeTu(cuyneHn npegnasuTeny) no Bpeme Ha Tpawcnopta. Beaka weta TpabGea Aa ce foknaaea
HeszabaBHO Ha AOCTABYMKA.

o Bpeme Ha cnagupaHeTo 3auuTeTe npenasuTeniTe ot WeTn, BRara n MpbCOTHA.

Ycnosus Ha pabota. . -

Mpeanasutenure MV ca npegHasHadenu 3a paBoTa npyt CTaHAAPTHU YCNOBY 38 OTKPUT MOHTAX
KaKTo & onpefeneHo ot ctangaptue DIN EN 60947-11 DIN EN 60439-1. Hait-sucoka Temnepatypa
Ha oK.cpefia 40°C; CpefHaTa TemnepaTypa B NpoAb/bkeHue Ha 24 yaca He Tpsabea /ja HaJBuLaEa
35 °C, Hait-Hucka Temnepatypa -25 °C , eniaxksoct 100% npu 25 °C.

MonTrax
MoHTUpaT ce B OCHOBU 3a NPEANA3MTENA 3a 3AKPUT UNW OTKPUT MOHTaXK Wi B KOMAAKTHU SF6 KPY
WUNY BbB BBL3AYLLUHO U3ONWPaKKU NOACTaAHRLUN.

MooopbxKa

Mpu HOpManHK YCroBYUA Ha paboTa TexHuveckoTo obenyxeaHe Tpsbba Aa ce U3BLPLIBA HA BCEKW
10 rogvtu. [o BpeMe Ha NoAAPBLKKATA ce U3BbPLIBAT CneaHuTe paboTu

[TouncTeaHe Ha usonaLuaTa

AKo efuH OT NPeAnasnTennTe e N3FopAs € CUNHO NPENoPBUNTENHO 4a C& CMEHAT CbLO
npeanasvTeniTe u Ha apyrure hasu.

Hara: 04.03.2015 E F E N GmbH Schiangenbader Sir. 40 65344 Eltville Tel. Crpf 1t
Astap/3arnasue +49 (6129) 46 0 E-Mail: efen@efen.de www.gfen.com
Technical changes reserved.
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EFEN

Product: EFEN HVY fuse-links
Standard: IEC 60 282-1, EN 60 282-1, VDE 0670 T4
Manufacturer: EFEN GmbH

Instructions for transportation, storage, service and maintenance:

Cutdoor MV fuses
These meet the requirements of EN 60 282-1, for current from 2 to 200 A, and for voltages of
6/12: and 10/24 kV.

Transport
Always transport in its orlgmal packaging. Move with care, as fuses are made of porcelain. Do not
drop and shock, because it threatens to destroy the fuse..

Handling and storage
Unpack carefully the fuses after the arrlval Check for damages caused during the transport. Any
damage should be reported immediately to the supplier.

During the storage protect the fuses from damages, humidity and dirt.

Operating conditions

The MV uses are intended for operation under standard outdoor conditions as defined by the DIN EN
60947-1 and DIN EN 60439-1. Highest ambient temperature 40°C; average temperature during 24
hours is not allowed to exceed 35 °C, lowest temperature -25 °C , humidity 100% at 25 *C.

Assembly
Mounting into the fuse bases in outdoor or indoor conditions or in compact sized SF6 or air insulated
substations.

Maintenance ,

Under normal operating conditions maintenance works are to he carned out every 10 years
During the maintenance the following works are carried through:

Cleaning

- insutators

If one of the fuses is blown out it is highly recommended to replace the fuses in other phase lines as
well,

Date; 04.03.2016 - E F-E N GmbH Schlangenbader Str, 40 65344 Eltviile Tel. Pdge: 1M1
Author/ Tt

+40 {6129) 46 0 E-Mail: efen@sfen.de www.efen.com
’ Technical changes reserved.




SR s e
4% o Gé@lﬁi l%*.ﬁmﬁwa‘gww‘n

G A A PR e ) S T e L E e R by U A B

A R R

fApesod om aHznulcku e3UK
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Nponykr: EFEN HV npegnasutenu
CraHaapT: IEC 60 282-1, EN 60 282-1, VDE 0670 T4

MNpounasoauten: EFEN GmbH
MoTebpkaenue: C HacTOAWOTO rnoTebpiiasame, Ye Mpeanasutenute Bucoko Hanpexenue
EFEN ca npoektupaHu, TPoU3BEAeH) ¥ TUMOBO TECTBAHWN CbIMaCHO CrioMeHaTuTe

no-rope craHgaptih.OcBeH TOBa, W3BbLPLIBAME W3NWTaHWA CBbp3aHW C
NPOWN3BOACTBEHMA Mpouec. Te ca GasupaHu Ha creumduuMpaduTe cTaHaapTy v

cneuuduKkaLMu oT HatuaTa CycTeMa 3a yrpasnerue Ha kauecTsoTo chbriacHa DIN
ISO 9001: 2000 xosaTo Gelue cepTuthuLmpana o DQS (epmaHcko capyxeHn3a
cepTUdrLMpaHe Ha CMCTEMW 3a ynpasrieHWe) B ChOTBETCTBUE ChC CTaHAAPTU
no-rope.

-

Ve -2 74l | %7}097’

Cnaea $act MaxcumunuaH Bepkec 04.03.2015 .
PsroBoauTen VHXeHepHW NpunoXxeHnn WHskeHepHU npunoXkeHns
W Nabopatopws

Mopnucu Oata

[Dava; 04.03.2015 ; * EF E N GmbH « Schlangenbader Str. 40 + 65344 Eltville
Agrop/darnasre / . +49 (6129) 46 0 » E-Mail: efen@efen.de « www.efen.com

SawazeHy TEXHIUECKN NPOMEHN.
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Product:

Standard:

Manufacturer:

Confirmation:

yovy Yo%,

%W%é 2AARE A//L 10
N Declaration of manufacturer

EFEN HV fuse-links
IEC 60 282-1, EN 60 282-1, VDE 0670 T4

EFEN GmbH

Hereby we confirm that the EFEN High Voltage Fuse-Links are designed, pro-
duced and type tested according fo the standards mentioned above. :
Furthermore, we perform tests associated with the manufacturing process. They
are based on standards specifications and specifications of our Quality Man-
agement System according to DIN 1SO 9001: 2000 which has been certified by
the DQS (German association for the Certification of Management Systems) to
comply with the above standards.

Slava Fast Maximiliarf Berkes 04.03.2015
Head of Applications Engineering Applications Engineering
and Laboratory

Date

Signatures

Date: 04,03,20156
Author/Title

E F E N GmbH » Schiangenbader Sir, 40 « 65344 Eltville Page: 1/4
Tel, +49 {8128) 46 0 « E-Mall: efen@efen.de ¢
Technical changes reserved.
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Oexnapaiuusa Ha npoussoauTen

TR
e

ST e ST

[Ipecod_om aHanuCKy _e3ur

Mpogykr: EFEN HV npepnasutenv
Crangapr: IEC 60 282-1, EN 60 282-1, VDE 0670 T4
MNMpoussoguten: EFEN GmbH

MoTeBbpiaeHMe: C HACTOSALLOTO NOTBLPXKAABAME, Y€ ro-rope cnomeHaTute HY
npeanasuTeny ca TUMOBO U3NUTAHKU NO CTaHAapTUTe CoMeHaT! No-rope.
MpeanasutenTe Morat a HbAAT vanonasaHn kato akcecoapy B KPY sa

TpaHcdopMaTopu. : | Qsa\

st

Cnasa Qact ' ' 26.11.2015
PokosoanTten MHxXeHepHN NpUnoxeHns - '
Mognuc 7 Oarta

- 3

Rara: 26.11.2015

Aetop/3arnasue /y

E F E N GmbH + Schlangenbader Sir. 40 » 65344 Eltville Tel. Crtp: 14
+40 (6129) 46 0 * E-Mail: efen@efen.de + www.efen.com

Technical changes reservad. V? / J) w
o d LA
A



= I = N - Declaration of manufacturer

Product; EFEN HV fuse-links

Standard: [EC 60 282-1, EN 60 282-1, VDE 0670 T4

Manufacturer: EFEN GmbH

Confirmation: We hereby confirm that the above mentioned HV fuse-links are type tested ac-
cording to the standard mentioned above. The fuses can be used in switchgears

for transformer accessory.

Slava Fast ' 26.11.2015
Head of Applications Engineering '
Signatures ' Date

£ FE N GmbH » Schlangenbader Str. 40 « 85344 Effville Tel, Page: 11
+49 (8120) 46 0 + E-Mail: efen@efen.de * www.efen.com :
Technical changes reserved. 7 B
L
PV

AN
Date: 26.11.2015~
Author/Title




NYi-MIX-TRADE

pas S0 98 Kaseddelm i,

1-24 KV INDOCR EPOXY INSULATORS
1-38 KV QUTDOOR EPOXY INSULATORS
25-38 KV COMPOSITE INSULATORS
RAILWAY INSULATORS

BIRD PROTECTION INSULATORS

110 KV COMPOSITE INSULATORS
INSULATED CROSS ROD

FUSE DEVICES

INSULATORS IN CHAIN FOR 25 KV

FALL STOPS

FUSE PEVICES

NOMINAL NOMINAL DIMENSIONS/MM
TYPE" VOLTAGE | AMPERAGE .
kV - A a b [ d [ f g h
KBSZ 24/E |- 24 100 300 505 50 365 442 600 100 458
KBSZ 24ftR "~ 24 100 300 605 50 365 442 §00 100 458
KBSZ 36/E 35 100 310 575 50 360 538 650 100 515
KBSZ 40,5/E 405 100 375 575 50 410 538 720 100 595
_ Notes:
JE” =2 x epoxy insulator or 2 x composite

TF" =1 x epoxy insulator + 1 x overvoltage arrester or 1 x composite insulator + 1 x overvoltage arrester '

NY[R-MIX-TRADE LTD.
4400 Nylregyhéaza, Kassuth u. 70. %: +36 42/504-090, E-mall; Info@nylirmix.hu



2/ NY[R=MIX-TRADE

fpa S2elghiaid vg Kaorshe doly KL

DRAWING

g. ) ‘V -
EZ:EE sl
|
1 1
- = "
Fal - —_ e,
| T
1 I
8 S -
| 1
o | | ! l
o

NY[R-MIX-TRADE LTD.
A400 Nyiregyhéaza, Kossuth u. 70, Tg

Fax: +36 42/504-090, E-mail: info@nylrmix.hu
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NEKJIAPALUS 3A CBOTBETCTBUE
or JOCTABYUK No: CONT/001/7015

Tine ma wmmenta: Kontparent 35 EOOJ  |Wme na npoussoautens: NYIR-MIX-TRADE KFT
Anpec Ha KmaenTa: yi. ajycrpuania’ Anpec ua npoussomurens: 4461 Nyirtelek, Bethlen G.

Street 1/A
TIK: 177 6000 Crapa 3aropa, _ .
BBJITAPUS JIne 3a xouraxt: Norbert Pasztor

Thune 3a xonrax: r-i Thraner Ietkon Jlanau 3a KoHTaxT: +36-30-6223-213
T[AHHY 32 KOHTAKT: Homep Ha cepudukara: MS 0724-041 MSZ

EN ISO 9001:2009
Baamzan go 210", 2016.
Haumenosasue Ha THIIA! IIpHJI0KAMOCT: MOr'aT J1a OBAaT U3II0N3BAHH B
OTKPUTH/3aKTHTH CHCTeMH 3a Hanpexenns 12kV u 24kV
B 3aMBPCEHH ¥ CHIHO 3aMBPCEHHU PAHOHH KaTo OCHOBA 32
TIipeIasuTeN 3a caHa (haza MpH H3TPAKIAHS Ha

KBSZ 12/E CICKTPHYECKA MPEXH. .

KBSZ 24/S7 QOciopara XBSZ 12/E v MaTepHAUTE Ca CBIIIacH

OcHoBA 32 DPEAIA3NTE] 38 OTKPHT/3AKPHT "YE3 Texunuecka cnenuuramnms 3a 10kVocnogu 3a
Npeama3uTen” _

MOHTAX , 1 dasnu
¢ 2 aLpAKava 3a IMpeanasHTel
Konuuectro:

Ocuosata KBSZ 24/S7. n MaTepHaluTe ca Chrilach
"3 Texnndecra cnenudurans 3a 20 kVocfosx 3a
npenmasuTean’’

Cepmudunupamma opranusanys: VERKI-VNL Villamos Nagylaboratoriumok KFT
Ajipec: H-1 158 Budapest, Vasgolyo Street 2-4
ID nomep: NAT-1-1251/2007

Ilpotoxomu or marmTBapms: 5650/VINL

4478/VNL ZP
88/2007
VAL-702/21 ZP
§7/2007
TMV-063/2003

CroTBercTRHe Ha cranyapra- -  EN 61952:2008

- EN62217: 2006
- ENISO 1461 -
- EN60273:2003

Ueprexn Ocmor No.: KBSZ.24/SZ.  NYMK 99/604
KBSZ 12/ NYMK 99/603

VM€ B IUIBKHOCT Ha OTFOBOPHOTO Juite * Norbert Pasztor

PrrosonuTen YIpasicHHe Ha Ka4CCTBOTO
IHogrorsmi: %

10.12.2015




SUPPLIER’S DECLARATION OF CONFORMITY
] Number: CONT/001/2015
Customer’s name: CONTRAGENT 3SLTD Manufacturer’s name: NYIR-MIX-TRADE KFT
- | Manufacturer’s address: 4461 Nyirtelek, Bethlen
Customer’s address: INDUSTRIALNA STR, Q. Street /A
P.OB. 177 Name of contact person: Norbert Pésztor
6000 STARA ZAGORA Contact details: +36-30-6223-213
BULGARIA Number of certificate: MS 0724-041
MSZ EN IS0 9001:2009
Name of contact person: Mr, Plamen Petkov Valid until; 215 June, 2016,
Contact details:
Name of type; Applicability: it can be used in outside/inside
systems up to nominal voltage of 12 kV and 24
KBSZ 12/E KV, in contaminated and strongly polluted areas
KBSZ 24/S7, | as a fuse base for one phase when building ele
mounting networks.
complete fuse base for The KBSZ 12/E fuse base and materials are
outdoor/indoor usage 1 phase according 1o the “CEZ technical specification
with 2 fuse link holder 10KV fuse base”
- | The KBSZ 24/87Z fuse base and materials are
Quantity: according to the “CEZ technical specificatlo
- | 20 KV fuse base”
Certifying organization: VEIKI-VNL Villamos Nagylaboratériumok KFT
Address: H-1158 Budapest, Vasgoly6 Street 2-4 ?
ID number: NAT-1-1251/2007
Test reports: 3650/VNL ' ' :
4478/VNL '
ZP 88/2007
VAL-702/2]
ZP 87/2007
TMV-063/2003
Accordance fo Standards: -~ EN 61952:2008
- EN62217: 2006
-~ ENISO 1461

- EN 60273:2003

Fuse base drawing nos.: KBSZ 24/SZ NYMK 99/604
.- KBSZ 12/E NYMK 99/603

Name and posgtmn of liable QGISO Norbert Pasztor

Quality Management Leader

Prepared: 10.12 2015
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\ Ur = 24kv
slot 18x2e
Ir = 100A
Weight: 7.3kg
4 1 Grounding serew Ni12x35 KO stainless steel
3 2 | Fuse link holder G45%95 " copper | nickel plated (10-12 pm)
2 2 Composite insulator SGT 24/1 HTV silicone rubber
1 1 U beam (thck.=3mm) 100x50x600 5355 JR hot-dip galvanlzed 85 pm
Ser.no.| Plece | Description Dimension Material Note
name: signature: designation scale! company name: Nyfr—Mix-Trade Kft
dosonr | g ot 24 kV fuse base for 1:5 : Nyfregyhdza, Kossuth u.70
rds Pdsztor
H date: drawing number;
drawer: indoor/outdoor usage
Péter Hulvej ’ 04.12.2015) N :
mk-99/604
controlter: Norbert Pdszior| type: material: y . { //
KBSZ 24/5Z number of sheals: 1
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\ Ur = 12kv
slot 18x22
/s = TO0A
Weight: 4.5kg
4 1 Grounding screvs M12x36 KO staintess stesl
-3 2 | Fuselink holdsr 245%95 copper nickel plated {10-12 jin)
2 2 Epoxy Inswator ETA-12 EPOXY
1 k] U beam (thek.=3mm} 100x50x435 5355 JR hot-dip galvanized 86 ym
Ser.naj Piece | Description Dimension Materiad Note -
names; signalure: dasignation, sealal company name; Nyfr_M,'x -Trade Kft
e 12 kV fuse base 15 Nyfregyhdza, Kossuth u.70
— 4 date! drawing rumber;
drawer: . fOf meOf Usage
Pater Hulve] 04.12.2015, Nym k 9 9 /6 0 3
controller. Notber Pdszlor] wpe: material,
KBSZ 12/E number of sheels: 1 l no.:




Bcuuko 3a enepzemukama om egHa prka
TRADE COMPANY
_ CONTRAGENT 3 e

6000 Crapa 3aropa; yn. Mnaycrpwanna, TIK 177; Ten. (042) 25-51-73 dhakc: (042) 600- 129, e-mail: office@contragent.com
1233 Cotpus; *.K. Banniopa, yn. OnbnugHcka, 6n.424, BX. X, nom. 1, Ten. (02) 931-0473, dpakc: (02) 931-4184, sofia@contragent.com
4000 Mnopavs; Gyn. KoMatescko woce 26, , Ten. (032) 67-37-31, dake: (032) 67-37-32, p lovdiv@contragent.com

9000 BapHa; MK 150; Ten, (052) 599 631, drakc: (052) 599 632, varna@contragent.com
Web site: www.contragent.com

CIMCHK C HSTIUTBAHIITA
HA OCHOBH 3a NPeXNa3uTe]IH cPeIHO HanpexeHHe
1. HanuTBaHe Ha eJeKTpHYecKa YCTORUYHBOCT _
- MzmureaHe ¢ UMIYIICHO HATIPEKCHHUS

- M3nmTBaHe ¢ HANPEKCHHUE ¢ HHAYCTPUAIIHA YECTOTa B CYX0 M MOKPO: CECTOSHHE
2. HanuTBaHe ¢ HarpsBaHe
3. VeToiuuBocT Ha KBCO CheIMHEHHE
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VEIKI-VNL VILLAMOS NAGYLABORATORIUMOK KFT.
VEIKI-VNL ELECTRIC LARGE LABORATORIES LTD.

VNL-VEIKI
(
Test report
No. 4478 / VNL
Electric strength type test of KBSZ 24/E fuse carrier
29" of May 2006
(

MSZ EN ISO 9001
NAT . MSZT IQNET . _ STL
TESTER CERT PARTICIPANT

NAT-1-1251/2004 503/0243 MSZT-503/0243-077

VEIKI-VNL Lid.’s accreditation related to the test activities registered under the no. NAT-1-125 1/2004.

H-1158 Budapest, Vasgoly6 u. 2-4. Tel: 417-3157, 417-3158 Fax: 417-3163
E-mail: vai@vnl.hu www.vnl.hu




VNL | VEIKI-VNL ELECTRIC LARGE LABORATORIES test report
VEIKI LTD. No. 4478 / VNL
Page 2/7
Description of the fest: Electric strength type test of KBSZ 24/E fuse
' _ carrier
Nature of the test: Type test

Client: NYIR-MIX-TRADE Ltd
' 4400 Nyiregyhéaza, Kossuth u. 70.

Number and date of order: 91/2006.
21.03.2006.

Project number of the commission work: ~ V-210/20006

Place and date of the test: _ VEIKI-VNL Villamos Nagylaboratériumok Kit.
1158 Budapest XV. Vasgolyo u.2.
27™ of March 2006

Client’s representative present. -

B o



VNL VEIKI-VNL ELECTRIC LARGE LABORATORIES test report
VEIKI ' LTD. : " No. 4478 / VNL
Page 3/7

Data of the test piece:

Description: High-voltage fuse carrier
Manufacturer: NYIR-MIX-TRADE Ltd.
Type: KBSZ 24/E

Serial number: 2006/2002

Un = 24 kV

Documentation identifying the test piece:

Description: Drawing no.:
Fuse carriet , B24-01/1
20-kV artificial resin device insulator K 24 —10/1
Cartridge holder B 24--03/1

Standards taken into account for the test:

IEC 60282-1:2005 Part 1: Current-limiting fuses

IEC 60060-1:1989 High-voltage test techniques, Part 1: General definitions and test
requirements.

N-

e



VNL VEIKI-VNL ELECTRIC LARGE LABORATORIES test report
VEIKI LTD. No. 4478/ VNL
Page 4/7

Summary of the test resulfs:

We performed the electric strength type test of the fuse catrier of KBSZ 24/E type in one-
phase connection method in accordance with the provisions of the referred standards.

Electric strength tests on the fuse carrier of KBSZ 24/E type:
¢ Impulse voltage test
e Dry and sprinkled test of industrial frequency in the vertical and horizontal position
of the fuse carrier

Neither arc-over nor breakdown occurred during the test, so the fuse carrier of KBSZ 24/E
type meets the electric strength requirements of the referred standard.

1. All rights reserved. VEIKI-VNL Litd,

2, This test report is a confidential document, which is forbidden to be handed over to a third person without the
written permission of the Client. -

3. The results indicated in this report relate only to the tested device, equipment.

4. During the tests the uncertainties of measurement may not exceed the values specified by the standards
referred to on Page 3. '

5. This report may only be published or reproduced in its full, without any change, in the original language. For
any publication different from it, the written permission of VEIKI VNL Ltd. will be necessary.

Budapeét, 29.05.2006.
/Csaba Homokl/ : : /TIdik6 Fogarasi/ /Dr. Lészlé Varga/
test performed by controlled by managing director
Numbered sheet: 7 Table: - Oscillogram: 2
Figure: - Photo: 1 __Drawing:| 3




VNL VEIKI-VNL ELECTRIC LARGE LABORATORIES test report
VEIKI ' ~ LTD. No. 4478 / VNL
Page 5/7

1. Description of the tests
1.1 Impulse test .
In accordance with the provisions of the referred standard, we tested the fuse carrier of
KBSZ 24/E type in the following connection methods and under the following voltages.
a) Between the terminals and the earthed metal sections; Up = 125 kV s
_ 1) On fuse finish-assembled for regular use and including the fuse cartridge and fuse
head (Photo 1). '
2) On fuse without fuse cartridge
b) Between the terminals; Uy = 145 kV
The test voltages were corrected in accordance with the atmospheric parameters existing
during the test in the way defined in the standard no. TEC 60060-1.

o Atmospheric parameters: Tary = 17.6°C
Tet = 12.8°C
P= 1001 hPa
e Atmospheric correction factor: K= 0,9727

The tested fuse carrier must endure 15 impulses of 1.2/50 us wave form for each connection
method and polarity without breakdown and with two cases of arc-over for each test series.
Characteristics of the impulse applied during the test:

o duration of wave-front: 1.14-1.16 us
o half-value period: 50.7-51.1 ps
e amplitude: . 121.8 - 122.3kV / 140.4 - 140.7kV

1.2 Voltage test of industrial frequency in dry and sprinkled condition
In accordance with the provisions of the referred standard, we tested the fuse carrier of
KBSZ 24/E type in the following connection methods and under the following voltages.
a) Between the terminals and the earthed metal sections; Uy = 50 kVetr

1) On fuse finish-assembled for regular use and including the fuse cartridge and fuse
head '

2) On fuse without fuse cartridge

b) Between the terminals; Up = 60 kVesr

The test voltages were corrected in accordance with the atmospheric parameters existing
during the test in the way defined in the standard no. IEC 60060-1.

e Atmospheric parameters: Tary = 17.6°C
Tywet = 12.8°C
P= 1001 hPa
e Atmospheric correction factor:  dry: 0.9963

sprinkled: ~ 0.9680 -
The test voltage will be applied to the test piece in each test method for 1 minute in both dry
and sprinkled condition in the vertical and horizontal position of the fuse carrier.
If during the test neither breakdown nor arc-over takes place, and during the test repeated

after arc-over in sprinkled condition neither breakdown nor arc-over takes place, then the |.

fuse carrier will meet the requirements.
“The characteristics of the artificial rain applied for the sprinkled test:

¢ Vertical component of the strength of the rain: 1.6 mm/min
Horizontal component of the strength of the rain: 1.6 mm/min- -

e Specific resistance of the rainwater: 10000Qem

o Direction of the rain onto the axis of the insulator: ~ 45°

A

D s



VNL VEIKI-VNL ELECTRIC LARGE LABORATORIES test report

VEIKI : ' LTD. No. 4478 / VNL
Page 6/7

2. Results of the test

2.1 Impulse voltage test
During the test described in Point 1.1, neither breakdown nor arc-over took place on the fuse carrier
of KBSZ 24/E type, therefore it meets the requirements of impulse voltage test of the electric
strength test of the referred standard.

The report includes one impulse voltage applied for cach test.

2.2 Voltage test of industrial frequency in dry and sprinkled condition

During the test described in Point 1.2, neither breakdown nor arc-over took place on the fuse carrier
of KBSZ 24/E type, therefore it meets the requirements of industrial-frequency test of the electric
strength test of the referred standard.

3. Uncertainty of measurement

The uncertainty of measurement of the impulse voltage test: 0.5 %.
The uncertainty of measurement of the industrial-frequency test: +1 %.

The announced extended uncertainty of measurement is the value of the standard uncertainty
multiplied with k=2, which equals approximately 95% probability of covering in the event of
normal distribution. The standard uncertainty was determined in accordance with the EAL-R2
publication.




VNL VEIKI-VNL ELECTRIC LARGE LABORATORIES test report
VEIKI LTD. No. 4478 / VNL

Page 7/7

Equipment and instruments applied for the tests:

Item Description Manufacturer Type Serial no. Number of calibration
no. document
1 Transformer TUR WPT 887717
' 4.4/100 FR-(3/2004
2 Built-in display instrument (kV) EMR 75112 84
3 Built-in display instrument (mA) EMR 75/10 78
4 Impulse generator MICAFIL SH 11-24 B1698
5 Voltage distributor — disk-type VEIKI TA-1 01 FO-06-LO/2005
6 Digital voltage measuring system Dr. Strauss TR-AS 350 196
100-10 DKD-K-11701
/00-08 N




VEIKI-VNL ELECTRIC LARGE LABORATORIES

LTD, No. 4478 / VNL

test report

Photo no. 1
Connection method for the electric strength tests
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Manufacturer | Nylr-Mix-
Trade Ltd
Date 31.,03.2006
4 I | Earthing screw M I2x35 KO
3 2 | Cartridge holder E45x131 | KO
2 2 | Poxi insulator KT2-125 Epoxi X100
1 1 U bottom plate Th3x600x1000 | A 60 Dip galvanized -
fiem | Pc. | Description Size Material | Remark
Designer: Description: Scale:
Drawn by: : Sheet size:
Fuse carrier A/4
Checked by: Type: - Drg. No.: Material:
KBSZ 24/E B24-01/1
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Manufacturer Nyierx— |

Trade Ltd
Date 31.03.2006
Designer: Description: Scale: M 1:2
Drawn by: Sheet size:
20 kV artificial resin device insulator A4
Checked by: Type: ' Drg. No.; Material: .
Epoxy resin
KT2-125 K24 - 10/1 X100
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TOP VIEW M=1:2

SECTIONAIL DRAWING

- FRONT VIEW M= 122

SIDE VIEW M=12

Maﬁufacturcr Nyir-Mix-
i Trade Ltd

Date 31.03.2006
Designer: Deseription: Scale: M 1:2
Drawn by: - | Sheet size:

Cartridge holder | A4
Checked by: Type: Drg. No.: Material: =77

KO
KBS7Z 24/TF B 24-03/1 %U
’ 5 Q-
Y-y I




INFOWARE ZRt.

Test Report

Report no.:
ZP 87/2007

INFOWARE ZR!.
SHORT-CIRCUIT TEST STATION

2310 SZIGETSZENTMIKLOS, HATAR U.22.

TEL: (06)24-465-171
FAX: (06) 24-442-139

E-MAIL: mihalkoveis@infowarg.hu

NAT -1 - 1414/2005

Report no,: Pageno..
Test Report ZP 87/2007 110
SUBJECT OF THE TEST:
HEATING TEST OF 24-kV FUSE CARRIER
CLIENT NAME AND ADDRESS: NYIR-MIX-TRADE LTD NATURE OF THE
4400 NYIREGYHAZA, KOSSUTH U. 70. TEST:
Type test
LOCATION OF TEST: INFOWARE ZRt. Short-circuit test station DATE:
Szigetszentmikiés, Hatér u, 22. 22.11.2007.
PERSONS PRESENT AT THE TEST: REPORT SENT/DELIVERED:
Andras Pasztor, NYIR-MIX-TRADE LTD
DATE OF 1SSUE OF THE ORIGINAL DATE OF 1SSUE OF THE COPY
REPORT: EQUAL TO THE ORIGINAL: LS.
22.11.2007.
TEST PERFORMED BY: CHECKED AND APPROVED BY:
Testing Engineer, Gibor Somogyi Leader of the Lab, Dr, Tibor Mihélkovics
DATA OF THE TEST PIECE: )
MANUFACTURER/TYPE/SERIAL NUMBER: NY{R-MIX-TRADE LTD/KBSZ 24/E/2006 — 0002
NOMINAL VOLTAGE: 24 kV
NOMINAL CURRENT: 63 A
NOMINAL DYNAMIC LIMIT CURRENT: 15kA
DATA OF THE FUSE CARTRIDGE USED FOR THE TEST: _
MANUFACTURER/TYPE: EFEN / NNGk 67740.0630
NOMINAL VOLTAGE: 24kV
RATED CURRENT: 63A
LOSS (MEASURED VALUE): 162W
IIZ 31.5kA
LI 250A

INFOWARE work number: IWS 070119

This test report shatl not be delivered to any third party without the written consent of the client. The report shall not be reprody
its fill extent, without any change. All rights reserved.

2

pidficated in the report relate only to the tested device, equipment.

NO. ACCREDITATION DOCUMENT:




INFOWARE ZR¢. Test Report - Report 10!
ZP 87/ 2007

1. SUMMARY OF THE TEST RESULTS
The KBSZ 24/E-type fuse carrier of 24kV nominal voltage and 63A rated current equipped

with EFEN NNGk 24kV/63A fuse cariridge of 162W loss when heated to operating
temperature met the requirements of the heating test performed in accordance with Point 6.5

of MSZ EN 60282-1 (IEC 60282-1):

the highest warming-up measured on the upper spring contact was 60K<65K.

Drawings supplied for the identification of the test piece:

Fuse carrier B 24-01/1
20 kV artificial resin insulator K24 10/1
Cartridge holder B 24—-03/1
NUMBERED PAGE: 10 OSCILLOGRAM: - PHOTO; 3 <|
PICTURE: - CHART: 2 DRAWING: 3 |

Standards applied for the test:
MSZ EN 60282-1:2006: High-voltage fuses. Part no. 1. Cuwrrent-limiting fuses

This test report shall not be delivered to any third party without the written consent of the client, The report shall not be r odiced unless in
its full extent, without any change. 4 il rights reserved.

g atil ipthe report velate only to the tested device, equipment. 2l
‘ 'ﬂ i " MR




 INFOWARE ZRt. Test Report Keport no.
¥ ZP 87 /2007

2. TESTING SCHEDULE, REGULATIONS AND THE METHOD APPLIED

The heating test was done with EFEN NNGk 24k V/63A fuse cartridge placed in KBSZ 24/E
fuse carrier in accordance with Point 6.5 of MSZ EN 602821 (IEC 60282-1).

3. DESCRIPTION OF TESTS ‘
The heating test was performed in a closed room free of air flow, with the test ;)iece being in
vertical position. The fest piece was connected with blank Cu rail of 12x5 mm” cross section
and 1 m long each, on the bottom and top. The circuit arrangement and the THERM 5500
measuring data collector are shown in Photo no. 1.
The resistance of the cartridge measured prior to the test at 10°C: Reoa= 23.70 mohm.

The ambient temperature was measured in 1 m distance from the test piece with three heat
clements immersed in oil placed in its medium height. The place of insertion of the Ni-CrNi
heat elements is shown in Table no. 1 and Photos no. 2 and 3. The stabilized temperature
heating values measured with the THERM 5500 measuring data collector in the event of 63A
load current and the permitted heating values according to Table 6 of MSZ EN 60282-1 are
summarized in Table 1.

The measured values are rounded to 0.5°C.

The loss of the fuse cartridge measured in warm condition was Pgz warm = 162W, out of this
the calculated warm resistance: Ryam = 162W / (63A)2 = 4(.81 mohm.

Place of insertion of heat element Mark of Measured - | Measured | Permitted
heat temperature | heating heating
element 0 ) X
Upper Cu rail at the connection to the fuse carrier 2 40.5 23.5 50
Top of the upper insulator next to the carfridge carrier 3 47.5 30.5 -
Left side of the upper spring contact 4 76.5 59.5 65
Right side of the upper spring contact 5 77.0 60.0 65
Left side of the lower spring contact 6 43.0 26.0 65
Right side of the lower spring contact -1 43.0 26.0 . 65
Lower Cu rail at the connection to the fuse carrier 8 27.0 10.0 50
Centre of the porcelain body of the fuse cariridge 0 135 118.0 -
Ambient temperature 1 ' TK1 17.5 -
Ambient temperature 2 TK2 16.5 -
Ambient temperature 3 TK3 17 -
| Average of ambient temperatures ' : 17 -

Evaluation of the test: S

The KBS87Z 24/E-type fuse carrier of 24kV nominal voltage and 63A rated current equipped
with EFEN NNGk 24kV/63A fuse cartridge of 162W loss when heated to operating
temperature met the requirements of the heating test performed in accordance with Point 6.5
of MSZ EN 60282-1 (IEC 60282-1) SINCE the highest warming-up measured on. the upper
spring contact was 60K<65K. L :

o

This test repbrt shall not be delivered to any third party without the written consent of the client. The repor shall not be, oduced unless in

its fill extent, without any change. All rights reserved.

The pesuts indjedled 1‘;} fhe report relate only to the tested device, equipmient. % ¢
- N / ot h



INFOWARE ZRt. Test Report Report no.:
ZP 87 /2007

4. EQUIPMENT, MEASURING DEVICES USED DURING THE TEST

Table 2: Measurihg devices used for the test

NUMBER OF THE
DESCRIPTION MANUFACTURER/TYFE SERIAL CALIBRATION/CONTROL
NUMBER DOCUMENT
TRANSIENT HS/ITR-7068 001 MEKJIO7L10
RECORDER
MEASURING DATA AHLBORN / THERM 5500 A2719105 MKIT05 LO76
COLLECTOR
CIRCUIT CHANGER GANZ/MAK 62/30 894398 MKI05L035
‘ N
MULTIMETER HP /34401A US36032819/97 . 0116/2007
MULTIMETER HP /34401A 3146A32584 011572007

The result of the measurements made with the equipment and/or measuring tools in accordance with the
calibration or control documents can be traced back to the national etalon.

Error of current measurement: <+0.5%
Error of femperature measurement: <x1°C
Error of resistance measurement: <+ 1%
Error of performance measurement: <4+ 1%

This test report shall not be delivered to any third party without the written consent of the client, The report shall not be re,
its full extent, without any change. Al vights reserved. '

The resulisindicd -:o

Y

i relate only to the tested device, equipment.




INFOWARE ZRt, Test Report Report no,:
ZP 87 /2007

This fest report shall not be delivered to any third party without the written consent of the client, The report shall not be
its full extent, without any change. All rights reserved.

#1 relafe only to the tested device, equipment,

roduced unless in




INFOWARE ZRt, Test Report Report no.:
’ ZP 87 /2007

Photo no. 2: Location of test piece and the heat elements

This test repart shall not be delivered to any third party without the written consent of the client, The report shall not be repr
its_full extent, without any change. All rights reserved.

‘ The results indig thereport relate only to the fested device, equipment.




INFOWARE ZRt. Test Report Report no.:
ZP 87 /2007

" Photo no. 3: Heat elements marked 2, 3, 4 and 5

This fest report shall not be delivered to any third party without the writlen consent of the client. The report shall niot be reproduced unless in
its full extent, withqut any change. All rights reserved.

The reg 7 djifthe report relate only to the tested device, equipment.




INFOWARE ZRt, Test Report Report no.:
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Earthing point

Manufacturer | Nyir-Mix-
Trade 1td
Date 31.03.2006 .
4 I | Earthing screw M 12x35 KO
3 2 | Cartridge holder £43x131 Ko
2 2 | Poxi insulator KT2-125 Epoxi X100
I I | Ubottom plate ¥ Th3x600x1000 | 4 60 Dip galvanized
Item | Pe. | Description Size Material | Remark
Designer: Pescription: Scale:
Drawn by: . Sheet size:
Fuse carrier A4
Checked by: Type: Drg. No.: _ Material:
KBSZ 24/E B24-01/1

This fest report shall not be delivered to any third party without the writéeit consent of the client. The report shall not be reproduced unless in
its full extent, without any change. All rights reserved.
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DETAIIL NO. 1
M21

£ : S

Manufacturer | Nyir-Mix-
Trade Ltd
Date 31.03.2006 ,
Designer: Description: Scale: M 1:2
Drawn by: Sheet size:
20 KV artificial resin device insulator Al4
Checked by: Type: Drg. No.: Material:
Epoxy resin
KT2-125 K24 10/1 X100

This test report shall not be delivered to any third party without the written consent of the client. The report shall not be reproduced unless in
its full extent, without any change. All vights reserved,

The reshlts indicgiéd in fhe rgfort relate only fo the tested device, equipment.
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TOP VIEW M” 1 2

SECTIONAL DRAWING FRONT VIEWM = 1.2  SIDE VIEW M= 1:2

BOTTOM VIEW M= 1:2

-| Manufacturer | Nyfr-Mix-
Trade Ltd
Date 31.03.2006 ' : : .
Designer: Description: Sedle: M 1:2
Drawn by: ' ' Sheet size:
Cartridge holder : Al
Checked by: : Type: - | Drg. No.: Material:
' KO
KBSZ 24/TF B 24--03/1

Th:s test reporf shall not be delivered 1o any thivd parly without the written consent of the client. The report shall not be reproduced nnless in
its full extent, without any change. All rights reserved.

bpit relate only to the tested device, equipment, 3 )
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INFOWARE ZRt. ‘ TEL: (06)24-465-171
SHORT-CIRCUIT TEST STATION FAX: (06) 24-442-139 NO. ACCREDITATION DOCUMENT:
2310 SZIGETSZENTMIKLOS, HATAR U.22. E-MAIL: mihalkoveis@infoware,hu NAT —1-1414/2005
Report no.: Page no.:

Test Report ZP 88 /2007 111
SUBJECT OF THE 1EST:
SHORT-CIRCUIT PROOFNESS OF 24-kV FUSE CARRIER
CLIENT NAME AND ADDRESS: NYIR-MIX-TRADE LTD NATURE OF THE

4400 NYIREGYHAZA, KOSSUTH U. 70. TEST:

Type test
LOCATION OF TEST: INFOWARE ZR{. Short-circuit test station DATE:
Szigetszentmiklés, Hatér v, 22, 22.11.2007.

PERSONS PRESENT AT THE TEST: REPORT SENT/DELIVERED:

Andris Pasztor, NYIR-MIX-TRADE LTD

DATE OF ISSUE OF THE ORIGINAL | DATE OF ISSUE OF TIE COPY
REPORT: EQUAL TO THE ORIGINAL: . L.S.
23.11.2007, |
TEST PERFCRMED BY: CHECKED AND APPROVED BY:
Testing Engineer, Gabor Somogyi Leader of the Lab, Dr. Tibor Mihalkovics
DATA OF THE TEST PIECE: , .
MANUFACTURER/TYPE/SERIAL NUMBER: NYIR-MIX-TRADE LTD/KBSZ 24/E/2006 — 0002
NOMINAL VOLTAGE: 24 kV
NOMINAL CURRENT: 63 A
NOMINAL DYNAMIC LIMIT CURRENT: 15kA

INFOWARE work number: IWS 070119

This test report shall not be delivered to any third party without the wrilten consent of the client, The report shall not be reproduced unless in
its full extent, without any change. Al rights reserved.
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1. SUMMARY OF THE TEST RESULTS

Since the 15 kA nominal dynamic limit current guaranteed for the fuse carrier of KBSZ 24/E

“type cannot be proven with the cut current of < 2ms arc duration and 7-8 kA peak value of the
fuse cartridge of 63A rated current, the short-circuit connection was done with a 45 mm
diameter Cu pipe of 1.5 mm wall thickness.

During the connection done with
15;41{Apeak h 16.5]115

parameters, no arcing or movement was experienced. The voltage measured between the
poles of the test piece did not show any sign indicating arcing, either. It is certified by the
conformity of the resistances measured on the test piece before and after the short-circuit
connection as well as the photos no. 2 and 3 taken of the terminals after the connection that
the test piece managed to endure the stresses caused by the short-circuit connection of
15.4k A peax for a longer time than specified.

Drawings supplied for the identification of the test piece:

Fuse carrier B24-01/1

20 kV artificial resin insulator K24-10/1

Cartridge holder B24-03/1

NUMBERED PAGE: 11 OSCILLOGRAM: 2 PHOTO: 3
PICTURE: - 7 . CHART: 2 ' DRAWING: 3

Standards applied for the test:

MSZ EN 60282-1:2006: High-voltage fuses, Part no. 1. Current-limiting fuses

This test report shall not be delivered fo any third party without the writen consent of the client. The report shall not be repr:
] Zat, without any change. All rights reserved.

The resdilis indicated ip e refort relate only to the tested device, equipment.
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Test Report

2. TESTING SCHEDULE, REGULATIONS AND THE METHOD APPLIED

Rated current of the KBSZ 24/E fuse catrier of 24kV nominal voltage is 63A. According to
the catalogue of EFEN NNGk current limiting fuse cartridges, the peak value of the cut
current limited by the EFEN / NNGk 67740.0630-type fuse cartridge of 24kV nominal
voltage and 63A rated current generally used by domestic current suppliers is 7-8kApcax in
independent circuit of fault current of max. 16kAer occurring in domestic 22-kV networks.
.The melting time of the cartridge is < 2ms. '
So the specified > 15kA rated dynamic limit current cannot be certified by the fusing of the
63-A fuse cartridge in a fault current circuit,

Since our purpose is to certify the specified short-circuit proofness parameters of the carrier,
in concert with the client we performed the short-circuit proofness test with a Cu pipe of
45mm diameter and 1.5mm wall thickness placed in the fuse carrier of KBSZ 24/E type,
applying reasonably Point 6.6 of the relevant MSZ EN 60282-1 (IEC 60282-1) standard.

3. DESCRIPTION OF TESTS :
The test circuit was established in accordance with Point 6.6.1.5 and Picture 2 of MSZ EN
60282-1 standard; it is shown in Photo no. 1. The test piece was connected to the circuit by
means of a blank Cu rail of 30 x 4 mm?” ctoss section. '

The short-circuit connections performed are summarised in Table 1.
Radius order of the oscillograms:
- Ip —short-circuit current
- U - voltage measured about 4 m from the poles of the test piece (its value is far
lower for the first connection because of the short circuit placed nearer to the

measuting points).
Serial number | Number of | Peak value | Duration of Remark
of connection | oscillogram of fault short circuit
' current
1 071122-02 16.0kA 116ms Set of current with short-circuiting before the
test piece
2 071122-04 15.4kA 16.5ms Successful

During the short-circuit connection, no arcing, movement was experienced. The voltage
measured between the poles of the test piece did not show any sign indicating arcing, either.
The resistances between the terminals of the test piece before and after the short-circuit
connection measured with about 10A4, were as follows: ' '

- before the short-circuit connection: 133.5 pohm

- after the short-circuit connection: 131 pohm

Evaluation of the test:

During the short-circuit connection, no arcing, movement was experienced. The voltage
measured between the poles of the test piece did not show any sign indicating arcing, either.
It is certified by the conformity of the resistances measured on the test piece before and after
the short-circuit connection as well as the photos no. 2 and 3 taken of the terminals after the
connection that the test piece managed to endure the stresses caused by the short-circuit’
connection of 15.4kAqq for a longer time than specified. :

This test report shall not be delivered to any third pa%@#myt the written consent of the client, The report shall not be reproducy
axtént-without any change. Al rights reserved. :
7
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4. EQUIPMENT, MEASURING DEVICES USED DURING THE TEST

Table 2: Measuring devices used for the test

DESCRIPTION MANUFACTURER/TYPE SERIAL NUMBER OF THE
NUMBER CALIBRATION/CONTROL
DOCUMENT
TRANSIENT HS/ITR-7068 001 MKIJO7LIO
RECORDER
SHORT-CIRCUIT SMIT NIUMEGEN / 52.68692
CHANGER ASK SPEC 52.68691 MKJO05 LO76
100.000/25A 52.68693
MULTIMETER HP /34401A US36032819/97 0116/2007
MULTIMETER HP /34401A 3146a32584 0115/2007

The result of the measurements made with the equipment and/or measuring tools in accordance with the
calibration or control documents can be traced back to the national etalon.

Brror of measurement of fault current: <+ 1%
Error of measurement of fault current having a direct current component: <+2%
Error of voltage measurement: h <+1%

<+ 1%

Error of resistance measurement:

This test repori shail not be delivered to any third party without the written consent of fhe client. The report shall not be re,
ifs full extent, without any change. All rights reserved.

The resuits indigd e ot pélate pnly fo the tested device, equipment.
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FILE NAME DATE OF REGISTERING - NOTE DATE OF PRINTING
Measurement 2 :

Oscillogram no. 071122-02

This fest repﬁrfﬁ'&ﬂ not be delfivered to any third party without the written consent of the client. The report shall not be/fe, yoduced unless in
its full extent, witho change. All rights reserved.

e only to the fested device, equipment.
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FILE NAME DATE OF REGISTERING NOTE DATE OF PRINTING
Measurement 4

Oscillogram no. 071122-04

=

This test report shall nat be delivered to any third party without

2 written consent of the client. The report shall nof be reproduced unless in
its full exten eurany change. All rights reserved,

W’(f’-’m elate only to the tested device, equipment.
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Photo no. 2: Upper spring contactor and the taken-out Cu pipe after connection

Photo no. 3: Lower spring contactor and the taken-out Cu pipe after connection

This fest report shall not be delivered to any third party without the written consent of the client. T} he report shall not be regddiced unless in

its full extent, without any change. All rights reserved.

The results indicg ly to the fesfed device, equipment.
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Earthing point

Manufacturer | Ny{r-Mix-
Trade Ltd
Date 31.03.2006
4 1 | Eqrthing screw M12x35 KO
3 2 | Cartridge holder G45x131 KO
2 2 | Poxi insulator KT2-125 Epoxi X100
1 1 | Ubottom plate Th3x600x1000 | 4 60 Dip galvanized.
Item | Pe. | Description Size | Material | Remark
Designer: Description: Scale:
Drawn by: ' : Sheet size:
Fuse carrier A/4
Checked by: Type: Drg. No.: . Materiak
KBSZ 24/E B24-01/1

Thiis test report shall not be delivered to any third party without the weitten consent of the client. The report shall not be reproduced(u
its full extent, withoutgny change. All righs reserved.

The resulls indj e only to the tested device, equipment.
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DETAIL NO. 1
M2:1

Manufacturer | Nyir-Mix-
Trade Ltd
Date 31.03.2006
Designer: Description: Scale: M 1:2
Drawn by: ‘ : Sheet size:
20 kV artificial resin device insulator Al4
Checked by: Type: Drg. No.: ) ‘Material:
Epoxy resin
KT2-125 K24—10/1 X100
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TOPVIEW M=1:2
SECTIONAL DRAWING FRONT VIEW M = 1:2

e g T..

SIDE VIEW M = 12

BOTTOM VIEW M = 1:2

Manufacturer | Nyfrmix-
Trade Ltd
Date 31.03.2006
Designer: - Description: Scale: M 1:2
Drawn by: Sheet size:
Cartridge holder Al4
Checked by: Type: Drg. No.: Material:
: KO
KBSZ 24/TF B 24— 03/1

This test repori shall not be delivered to any third party without the written consent of the client. The report shall not be reproduce ess in
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WHCTPYKIIUS 3A TPAHCIIOPTUPAHE, MAHVITYJIUPAHE,
CKIAAMPAHE, EKCIINIOAT AL X IIOJITLPIKAHE
na OCHOBH 3A IPEJAITASUTEJN tan KBSZ

_ OTKPUT U BHTPEHIEH MOHTAZK
Hacrofiata YHCTPYKIMSA ce OTHACS 33 BBBEA/IAHE B CKCILIOATAIIMS, eKCTHIOATALHA, TCXHUYECKO
00CIy)KBAHE ,TPAHCIIOPTHPAHS ¥ CKII2/Ipaie HA OCHOBH 3a BUCOKOBOJITOBY NPEINASUTCIIN 38 OTKPUT
¥ BETpelicH MoHTaX THIT KBSZ,

. TexHNYECKH XapaKTepUCTHKH:
1.1. TlpeanazHayenue

OCHOBHTE 33 BHCOKORONTOBH HPCTIASKUTENH 38 OTKPHT U BETpeIleH Monrax Tan KBSZ, ca
peHA3HAYUEHH 38 MOHTHPAHE Ha TIPEANIA3HTENHTE B CICKTPUYECKATa BEPHTa, OCHIYPIBAKY

HAIEKISH KOHTAKT M 110 TO3M HauwH Oe3oTKazHaTa UM paboTa.
1.2. TafapuTHH pasmeps U 03HaveHus Ha ocHoBH TN KBSZ. - _
£ .
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1.3. KoHCTpYKITHAL _ ,
OcHOBHTE 38 BUCOKOBOJITOBH TIPE/INIASUTEIIN 32 OTKPHT H BETPEINEH MOHTAX THII KBSZ ce ¢beT04T OT
CIIEJITHATE OCHOBHH €JIEMEHTH: '

- rpe/ia OT LIAHLOBAHA ¥ OrbHATa CTOMAaHa

- TIOAHOPHH H3051aTOPH ABa Opos

A&



- TOKOBOACIIH KOHTAKTHH CHCTCMH JIBa 6})051

Pamara uma OTBOPH 34 3aKpenBaHe BhpXy HOCCLIATa KOHCT])}’KLIHFI H OTBOP 3a 3a3CMABaHe.
IIO,[[HOPHHTE H30JIATOPH CC H3MON3BAT B 3aBHCHMOCT OT Bylla Ha MOHTAaX4, HanpeXeHHeTo 0 H3pHIHH
YKazaHH# Ha CKCINIOaTHPALIHTE H3ICNIHATA,
ToKOBOASIHTES KOHTAKTHH CHCTEMH OCHTYpABAT YPe3 MPYXKUHA JOCTATHUCH HATHCK BEPXY
KOHTAKTHHTE BTYJIKH Ha NPCIHAZHTEIA.

2. MonTtax

OCHOBHTE Ce MOHTHPAT BLPXY CTOMAaHeHa (BUHKeJIOBa WK ,[1”-poduiHa) 0CHOBA 1OCPEICTBOM
BONTOBU Cheudenms. 11py MOHTHPAHETO HAa OCHOBATA ¢ HEOOXOAUMO /a ¢€ CIIa3BaT CICAHUTE
MUHHMAJIHH CBETJIH PA3CTOSHHUS OT TOKOBOJCIIUTE HACTH JIO pasIHYHUTE CICMCHTH Ha 3aKPUTUTE
pasnpejieIHTeNIHE ypenon.

HzonauuonHo pasCTosIHHE MM

Hopmupano pascTosHHe
PMHPatio p HomuHanno Hanpexenue XV

10 20 (\
OT TOKOROJGUIMTE YaCTH O IIETHH OTpajin 180 250 \
OT TOKOBOCIIMTE YaCTH JIO MPEKECTH OTpaiu 280 310

3. Brexjiane B eKcrioaTalud.

3.1. [IspBOHAYANHY TIPOBEPKH:

3.1.1. TIpoBepsBar ce HanpeKCHUATA Ha KOMTO Ca HOJI0XKCHH H30IaTOpUTe OT
CHEJIMHHUTENIHATE LUMHH WITH TIPOBOJHHUIH. '

- OI'HBANIATE YCHITHA BBPXY H30JIaTOpHTe He TpA6Ba J1a MPCBHIIABAT 10% 0
paspyluapainara cuiia Ha H30JIaTOPUTE.
- IP¥ BPB3KUTE HAMBIHEHH € TBHPAM MIKHH JIa O MPENBHKIAT KOMIEHCATOP

Ha YABIDKEHKATa P NPOMAHA H4 OKOJIHATA TEMIIEPaTypa.

3.1.5. TIposepka Ha HANATAHETO HA KOHTAKTUTE — IIPOBEPABA €€ HAJIMYHME Ha YCHIINC Ha
NPHTHCKAHE Ha LIMIKATAa KbM KOHTAKTHATA BTYJIKA Ha IPCANa3UTENs.
4. ExriioaTallHOHHU H3HCKBAHNS

Tlo BpeMe Ha eKCIUIOATallys Ce CNIelM 38 CHCTOAHHMETO Ha |
HOAMOPHUTE H30JIaTOPH
KOHTAKTHTE

4.1. Orneny — OJISAHTE HA OCHOBUTE CE U3BBPIIBAT 386180 C OrfieAuTe Ha
paselHHUTEINTE,

4.2. PeMOHTH — TEKYIUMTE M INIAHOBUTE PEMOHTH C€ H3BBPIUIBAT 3acHO C
paseIHHUTENNTE.
5. Texnuxa Ha Ge30nacHOCT |

5.1. Tlpu cMsHA Ha MIpeANa3uTel Ja ce H3KIIOUBA ChOTBETHUS PaseIHHUTCIL

5.2. 3a npeznasBaxe OT IPELIHY MaHHUILY ALK € HeoOX01MMO [a ¢a B U3IPAaBHOCT
GNOKHPOBKUTE HA BXOJHHTE BPATH Ha KHIHHTE (KOTaTo ce paboTH B 3aKPUTH NOMEIEHH) U 1A ce
paGoti o xeaMa ¢ Hapsj (IpH paboTa Ha OTKPHTO).

6. TpaHcopTUpaHe W ChXpaHeHHe Ha CKIIaf.
OCHOBHTE 34 BUCOKOBOJITOBH TIPEANIAZHTENH 38 BHTPELICH MOHTAX CE ChXPAHABAT B CYXH M 3aKPUTH
MOMELLEHHS TIPH TeMIIEpaTypH He NOo-HUCKH 0T ~53°C, & Te3H 33 OTKPHT MOHTaX MOXKE H Ha OTKPHTO
IIPH TEMIIEPATYPH HE NO-HUCKH OT -25°C B MOAXOIAIIH ONIAKOBKH — IBPBEHH KacH.
IIpu cknafMpase v HOAPEIKIAHS Ha OCHOBUTE 3a TIPE/IIa3HTENH, OIAKOBKATE He TpabBa Ja ce
" MOCTABAT €j(Ha BHPXY ApPYyra Ha NOBEYe OT TPH Pej@ BHB BUCOUMHA, KAaTo NajeTuTe Tpabsa fa ce
HOCTABAT CaMo Ha JbHO( HE HA CTPAHMYHMTE CTEHH).
TIpyt TpaHCIIOPTHPAHE OCHOBHTE 38 BHCOKOBONTOBU NPEAUAsHTENH TpsibBa Ja ce qml{cupa"r
HETIOABHIXHO MOCPEICTROM CaMOHAPE3HH BUHTOBE KIIH 60]1’{‘0]36




Mpunoxenve 3 KbM TeXHWYECKOTO NpesnoxeHme

Cpoxoee 3a docmaeka

MuHKM.

KonuvecTsa

Hara : 04.01.2016 r.

PPD 15-096

‘AoANUC n NEYAT:

pasmep CBC CPOK Ha 522'1‘;%‘?3 :
Ne HaunmeHoBaHWe Ha maTepran Ha noctaBkapno 7
napTeaa, KafieHAapHK AocTaska 30
ep. AHu, 6p. AHW, Bp.
1 2 3 4 5
1 | Npeanasuren CH,12 kV, 45/202 mm, 4A 3 3 12
2 | Npepnasuren CH,12 kV, 45/292 mm, 6.3A 3 3 12
3 | Mpegnasuren CH,12 kV, 45292 mm, 10A 3 3 12
4 | Npegnasuren CH,12 kV, 45/292 mm, 16A 3 9 36
5 | Mpegnasuren CH,12 kV, 45/292 mm, 20A 3 9 36
6 | Mpepnasuten CH,12 kV, 45/292 mm, 25A 3 9 36
7 | Mpegnaauten CH,12 kV, 45/292 mm, 31.5A 3 12 45
8 |Tpegnaauten CH12 kV, 45/292 mm, 40A 3 18 63
9 |{Ipeanaauren CH,12 kV, 45/292 mm, 50A 3 18 63
10 | Mpeanasuren CH,12 kV, 45/292 mm, 63A 3 12 45 <
11 | Mpepnaauten CH,12 KV, 45/262 mm, 80A 3 6 24 N
12 | Ipegnazuren CH,12 kV, 45/292 mm, 100A 3 3 6
13 | FIpegnasuren CH,12 kV, 45/442 mm, 4A 3 3 12
14 | Mpeanasuten CH,12 kV, 45/442 mm, 6.3A 3 3 i2
15 | Mpeanaawten CH,12 kV, 45/442 mm, 10A 3 3 12
16 |Tlpegnasuten CH,12 kV, 45/442 mm, 16A 3 9 36
17 | Tlpegnasuren CH,12 kV, 45/442 mm, 20A 3 9 367
18 | Mpeanasuten CH,12 kY, 45/442 mm, 25A 3 9 36
19 | Mpennasuren CH,12 kV, 45/442 mm, 31.6A 3 12 42
20 | Mpeanasuwten CH,12 kV, 45/442 mm, 40A 3 18 63
214 | Mpegnasuten CH,12 kV, 45/442 mm, 50A 3 18 63
22 | Mpeanasuren CH,12 kV, 456142 mm, 63A 3 12 42
23 | Mpepnasvten CH,12 kV, 45/442 mm, 80A 3 6 21
24 | Npegnaanten CH,12 KV, 45/442 mm, 100A 3 3 6
25 |TMpegnasuten CH, 24 kV, 45/442 mm, 4A "3 6 18
26 |lMpeanasuren CH, 24 kV, 45/442 mm, 6.3A 3 6 15
27 |Mpegnasuren CH, 24 kV, 45/442 mm, 10A 3 21 81
28 | Npeanasuren CH, 24 KV, 45/442 mm, 16A 3 33 123
29 | Npepnazuren CH, 24 kV, 45/442 mm, 20A 3 33 123
30 |Mpeanasuten CH, 24 kV, 45/442 mm, 25A -3 27 105
31 | Mpeanasuren CH, 24 kV, 45/442 mm, 31.5A 3 33 123
32 |Tipeanaavten CH, 24 kV, 45/442 mm, 40A 3 30 111
33 | Mpeanasuren CH, 24 kV, 45/442 mm, 50A 3 27 105
34 |Mpegnasuren CH, 24 kV, 45/442 mm, 63A 3 27 _ 108
35 |Tipeanasvten CH, 24 kV, 45/442 mm, 80A 3 12 42
36 | OcHoea 3a npegnasuten 20 kY, OM 3 24 B "9?; :
37 | OcHosa 3a npegnazuten 20 kV, 3M 3 24 93
38 | Ochosa 3a npeanasuten 10 kV, 3M 3 8 24

(ume u hamunus)

Ynpasuten

v (@npxHocm Ha npedcmaesnsisauius y4acmHUKa)

¢t
) vy P“f :



Mpunoxedne 4 KbM TeXHUIeCcKo npeanoxeHne

LTS

OMAKOBKA
Muenm. Bpymo
paamep Ha Bud Bpotit Ha Paamepu Ha | meano Ha 1v
Ne | HaumeHoBaHue Ha MaTepuan MapTiag, | oo ooun | CMIOKamae onaxoakama | {(edur) 6poii
op. : onakoeka | (0/w/e),mm | OfaKoeKa cuC
crmoKama, ke,
1 | Npeanasuten CH,12 kV, 45/292 mm, 4A 3 "a?(;‘;:g”a 1 60x60x360 1.700
2 | Mpeanasuten CH,12 KV, 45/292 mm, 6.3A 3 "a‘l’;ﬁi”a 1 B0XB0x360 1.700
13 | Mpeanasuren GH,12 kV, 45/202 mm, 10A 3 | 1 60x60x360 1.700
4 |Npeanaswren CH,12 kV, 45/292 mm, 16A 3 Kaf{;::g“& 9 - 60x60x360 1.700
5 | Mpeanasuren GH,12 kV, 45/292 mm, 20A 3 Kaﬁ;ﬁ;‘g“a 1 B0X60%360 1.700
6 | Npennasuten GH,12 kV, 45/292 mm, 25A 3 “ai;‘;:i”a 1 60x60x360 1.850
7 | Mipeanasuren CH,12 kV, 45/292 mm, 31.5A 3 “a?(;ﬁ:ﬂe“a i 60xB0x360 1850 |
8 |Npennasuren CH,12 KV, 45/292 mm, 40A 3 “a‘gﬁ’:ﬁ”a 1 60x60x360 2.350 \\
9 |Mpennasnten CH,12 KV, 45/292 mm, 50A 3 Ka?{;ﬂ:ﬁ“a 1 60x60x360 2.350
10 | Mpeanaswten CH,12 kV, 45/292 mm, 63A 3 “a‘g?:i“a 1 BOXB0x360 2350
11 | Mpeanasuren CH,12 kV, 45/292 mm, 80A 3 “a?(;‘;:g“a i 70x70x360 2.350
12 | Mpeanasuten CH,12 kV, 45/292 mm, 100A 3 “agg:ﬁ”a K 70x70x360 2.350
13 | Npeanasnren CH,12 kY, 45/442 mm, 4A 3 Ka?{;‘;:ﬁ”a 1 60x60x540 2.400
14 | Mpeanasuten CH,12 kV, 45/442 mm, 6.3A 3 “aiﬁﬁi”a 1 60xX60x540 2.400
15 | Mpepnasuten CH,12 KV, 45/442 mm, 10A 3 “aﬁ;‘r’:i”a 1 60xB0x540 2.400
16 | Npeanasuten CH,12 kV, 45/442 mm, 16A 3 Ka?{;‘::ﬁ”a 1 B0x60x540 2.400
17 | Npeanasuten CH,12 kV, 45/442 mm, 20A 3 Kaf{;ﬁ:g“a 1 60x60x540 2.400
18 | Mpeanaswten GH,12 kV, 45/442 mm, 25A 3 “aﬁ;‘;:i”a 1 60xB0x540 2,400
19 | Npeanazuten CH,12 kV, 45/442 mm, 31.5A 3 “af(;g:s”a 1 60x60X540 2.400
20 |Mpeanasnren CH,12kV, 45442 mm, 40A | 3 “aﬁﬁzg“a 1 B0X60X540 2.400
21 | Mpeanasuten CH,12 kV, 45/442 mm, 50A 3 “""‘gg:s”a 1 60XB0X540 2.500
22 | Npeanasuten CH,12 KV, 45/442 mm, 63A 3 "a’l’(;‘T’:ﬁ“a 1 60X60x540 2,500
23 | Mpeanasuten CH,12 kV, 45/442 mm, 80A 3 “afl’(;g:::”a 1 70X70x540 2.500
24 | Mpeanasuten CH,12 KV, 45/442 mm, 100A 3 “a?{mg“a 1 70X70X540 2.500
25 | Mpeanaswrest CH, 24 kV, 46/442-mm, 4A I B BOX60x540 2,500
26 |Npepnaauren CH, 24 KV, 45/442 mm, 634 | 3 | “HT00EH® 1 60x60X540 |~ 2.500 -
|27 | ripeanaswren CH, 24 kv, 45/442 mm, 10A 3 “aﬁ;‘;zﬁ"a 1 BOX60X540 2500,
28 | Mpeanasuten CH, 24 kV, 45/442 mm, 16A 3 s 1 60x60x540 2500
29 | IMpeanasuren CH, 24 kV, 46/442 mm, 20A 3| 1 60XBOXE40 | 2500 -
30 | Mpennasuren CH, 24 kV, 45/442 mm, 25A 3 | eproene 1 60x60X540 | 2500
31 |Mpegnasuten CH, 24 kV, 45/442 mm, 31.5A4 3 KapToHeHa 1 60x60x540 2.500
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32 | Npeanasuten CH, 24 KV, 45/442 mm, 40A 3 “aﬁ;‘;:ﬁ”a 1 60x60x540 3.300
33 |Mpeanasuten CH, 24 kV, 45/442 mm, 50A 3 “aﬁ;‘;:g“a 1 60x60x540 3.300
34 |Mpeanasuten CH, 24 KV, 45/442 mm, 63A 3 Kaﬁ;:::?‘a 1 70x70x540 3.300
36 |Mpeanasuren CH, 24 kv, 45/442 mm, 80A 3 "aims“a 1 70x70x540 3.300
36 | OcHosa 3a npegnasuten 20 kV, OM 3 KapTOHEHA 1

RYTUA

KapToHeHa

37 | OcHosa 3a npeanasuren 20 kV, 3M 3 kyTvst 1
38 | OcHora 2a npeanasuten 10 kV, 3M 3 KapToHeHa 1

KyTHA

Beuyku UsucKeaHus, cebp3aHu ¢ ONaKo8Kka, MapKUpOsKa, ChXxpaHerus U mpaHenopmupaHe, KoUmao He ca 1ocoqenu 80/

mabnauyama no-zope uny 8 omoeneH mekem nod Hesl, ciedsa da 6B0am U3TLAHEHU CbaTACHO UUCK8aHUAMA Ha
mexHuYeckume crneyuguxalyuu .
Oara: 04.01.2016 .
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(OnwxHOCM Ha npedcma'enﬂeamug yJacinHux



