Anexa 4.6 (Lot nr.6)

FISA TEHNICA
(Obligatoriu se completeaza si se prezintd in cazul ofertirii bunului echivalent)

LOT 6. lzolatoare din sticla PS-70E sau echivalent

Tipul bunului
Nr Denumire parametru Solicitat Ofertat propus (denumire,
producator)
1 Sarcina de defectare mecanica 70 kN 70 kN
2 | Diametrul D 255 mm 255 mm
3 | Diametrul d 16 mm 16 mm
4 | Iniltimea H 127 mm 127 mm
Wzonarop
5 | Greutate netd pe unitate 34kg 34 kg IIC 70F 212W
. s TEC 61284
6 Cenfntele AEERtaTS AT L IEC 61284 | (ananor TOCT P 5115598 | AO «FOM3IK>»
cenrom TOCT 6490-2017)
7 Standardul pe galvanizare EN ISO ENISO 1461
conform 1461
8 | Tip galvanizare Galvanizare Galvanizare la cald
la cald
303 mm 320 mm
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9 @E%glga a curentului electric
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Anexa 4.7 (Lot nr.7)



FISA TEHNICA
(Obligatoriu se completeaza si se prezintd in cazul ofertirii bunului echivalent)

LOT 7. Izolatoare din sticla PS-120B sau echivalent

Tipul bunului
Nr Denumire parametru Solicitat Ofertat ( dl:;z];:i .
producator)
1 | Sarcina de defectare mecanica 120 kN 120 kN
2 | Diametrul D 255 mm 255 mm
3 | Diametrul d 16 mm 16 mm
4 | Iniltimea H 146 mm 146 mm
5 | Greutate netd pe unitate 42 kg 4.2 kg Wzonsrop
. - IEC 61284 TIC 1205 112W
6 Cef‘fntele SRS S e IEC 61284 | (anasor FOCTP 51155-98
confatm T'OCT 6490-2017) AO «FOMIK»
7 Standardul pe galvanizare EN ISO EN ISO 1461
conform 1461
& | Tip galvanizare Ghuamzre Galvanizare la cald
i la cald
9 A{I}iﬁid" %ggﬁ[a 'curentului electric 320 mm 330 mm
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Director General
Nguyen Huu Thuy

Desenul nr. 7 Izolator din sticla PS — 120B, sau echivalent
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CUCTEMA JIOBPOBOJIbHOM CEPTUDUKALIUU
«CepruduKauns v IKCIEPTH32 HAYKOEMKHX H31eJIHH U POH3BOACTBY

Japerncrpupopana MelepaibHbIM ATENTCTEOM [0 TEXHHYECKOMY PelYIHPOBAHMIO H METPOJIOIMH
Perncrpaunonssiii nosep POCC RU.32748.0431130

CEPTUOUKAT COOTBETCTBUSA

N2 POCC RU.32748.043M30.0C16.00663

Cpoxk pedicTBHE C 11.07.2024 o  10.07.2027
Ne 0002255

OPI'AH ITO CEPTUO®HWKAILIMH per. Ne POCC RU.32748.043M30.0C16

ObLecTsa ¢ orpaHM4eHHOM OTBETCTBEHHOCTBIO «MOCTEXHOPYC». Mecto HaxoxaeHus (aapec opuanyeckoro nuua): 127560,
r. Mockea, BH. Tep. r. MyHuumnanbHbii okpyr Bubupeso, yn. Koxenkoea, a. 7. AZlpec MecTa OCyLEeCTBNEHNS AEATENLHOCTH,
Mockosckasn 06n., ropogckois okpyr BockpeceHck, Tepputopus Bopuimkoso-4, 1. Tenedion: +7 (499) 993-82-03, anexTpoHHas
nouta: info@moctex.ru. ATrecrar akkpeautaumum Ne POCC RU.32748.043MM30.0C 16, sbinan 16.01.2023 ropa

IMPOAYKIINA T S
MaonaTopsl NMHeRHbIE NOABECHLIE TapenbYyaThie CTeKNAHHbLIE, Tuna NC70E, : | Kop OK
CepHitHbIA BbIMyCK. i
| 23.19.25.000
COOTBETCTBYET TPEBOBAHUAM HOPMATHBHBIX AOKYMEHTOB S S
FOCT6490-2017, TY3493-004-99267582-2009 kop TH BOA,
8546100000

N3TOTOBUTEADB ; .
AkumonepHoe obuiectso «k0.M.3.K.». OTPH: 1087424001554, WHH: 7424026654, KT1M: 742401001, Aapec: 457040,
Yennbunckas obnacts, r. KOxHoypankck, yn. Crpoutenei 1 «B». Tenedou: 8 (35134)60010

CEPTUMUKAT BBIA,
AkunoHepHoe obuiectso «tO.M.3.K.». OTPH: 1087424001554, UHH: 7424026654, KNI: 742401001, Appec: 457040,

Yenabunckas obnacrs, T. KOxHoypanbek, yn. Crpoutenei 1 «B». Tenedon: 8 (35134)60010

HA OCHOBAHHAH. -~
MpoTokona uenbitanuin Ne 1250-MTOP-24 ot 11.07.2024 ropa, BelaaHHoro McnbitaTensHoil
naBopatopueir 000 "MOCTEXHOPYC" (perucTpaumoHHbIi HoMep atTecTtara akkpeautauuu POCC
RU.32748.043130.11120). MNMpoTokon ucnbiTanmii Ne KOUN-0106-06-2024 ot 28.06.2024 roga, Ne KOUN-
0107-06-2024 ot 28.06.2024, ebiaanHbie McnbiTaTensHoli nabopaTopueil akLMOHepHOro obiuecTsa
«l0.M.3.K.» (perucTpaumorHsiii HoMep aTTecrara akkpeautauum POCC RU.0001.21AY47) 457040
Yensbunckas obn. | r. KOxHoypanbcek, yn. Ctpouteneit 1 «Bx»; CepTudurar CUCTEMBI MEHEIPKMEHTE MO
. 1SO 9001:2015, per Ne 22.02.528-QM ot 19 mions 2023 no 30 mioHs 2026, BbigaHHbin OC INSPECT

&OHOAHHTEABHAH UHOOPMALIUSA
xema cepTuchukaumn: 1c (TOCT P 53603-2020 Ouerka coOTBETCTBUA. CxeMbl CepTUdMKaLMM NPOAYKLMK B POCCHACKOIA
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CHUCTEMA JIOBPOBOJIBHOM CEPTUO®UKAIIUH
«CeprunpuKanus U IKCNEPTH3A HAYKOEMKHX M31eHil U NPOHU3IBOACTBY

Japeructpupoana ®e1epasLubiM AXCHTCTBOM N0 TEXHHYECKOMY PEryAHPOBANMIO METPOJIOTHE
Perncrpannonustii Homep POCC RU.32748.0421130

a CEPTUOUKAT COOTBETCTBUSA

Ne POCC RU.32748.043M30.0C16.01245
Cpok AeiictBusa ¢ 24.10.2024 mo 23.10.2027

Ne 0002460

OPT'AH ITO CEPTHO®UKAILIMHM per. Ne POCC RU.32748.043M30.0C16

ObuwecTsa ¢ orpaHMueHHOR OTBETCTBEHHOCTLIO «MOCTEXHOPYCy. MecTo HaxoxaeHus (agpec 1opuanYeckoro niua): 127560,
r. Mockea, BH. Tep. r. MyHuuMnansHeiii okpyr EuGupeso, yn. KoHenkosa, a. 7. Aapec MecTa OCyLLEeCTBIeHUA AEATeNsLHOCTH:
Mocxoa_cnaﬂ 06n., ropoackoi okpyr BockpeceHck, TeppuTopus Bopumkoso-4, 1. Tenedou: +7 (499) 993-82-03, 3NeKTPOoHHas
noyra: info@moctex.ru. Atrecrar akkpeautaumuu Ne POCC RU.32748.043MN30.0C16, sbigaH 16.01.2023 roaa '

IMPOAYKLIUSA Rt : SRR
NaonsaTopel nuHeiHbIe NogBecHsIe TapenbyaTsie cTeknsAHHbIe THna NC120B, NCB1206. Kop OK
CepuiiHblA Bbinyck.
23.19.25.000
COOTBETCTBYET TPEBOBAHUSIM HOPMATUBHBIX AOKYMEHTOB Saenss
FOCT 6490-2017, TY 3493-004-99267582-2009 | Koa TH BOA
8546 10 000 0

HU3TOTOBUTEAB
AkumoHepHoe obwecteo «k0.M.3.K.». OMPH: 1087424001554, MHH: 7424026654, KIM: 742401001, Appec: 457040,

Yenabuxckas obnacte, r. KOxwoypansck, yn. Ctpouteneit 1 «E». Tenecon: 8 (35134)60010

CEPTUOHKAT Bb
Anuuonepug; eCcTBO «MK». OrPH: 1087424001554, UHH: 7424026654, KMM: 742401001. Aapec: 457040,
Yennbunckan obnacts, r. KOxHoypankek, yn. Crpoutened 1 «B». Tenedon: 8 (35134)60010

np(I)-lTém?OCB IV_IICJ(;‘I) 0B06-MT/AK-24, 0807-MT/IK-24 ot 24.10.2024 roaa, BbiaaHHbIX
UcnerratensHoil naboparopuei OO0 "MOCTEXHOPYC" (perucTpaumoHHbii HOMeEp aTtrecraTa
akkpeauTauum POCC RU.32748.043MM30.MN20) MNpoTtokon ucneiraHui Ne KOWUNM-0103-07-2024 ot
08.07.2024, FOUN-0104-07-2024 ot 07.08.2024, KOW-0102-07-2024 ot 08.07.2024, Ne FOUN-0101-07-
2024 o1 08.07.2024, eeiganHbie McnbiTatensHoi nabopaTopueil akuMoHepHoro obujectea «iO.M.3.K.»
(PerveTpaumMonHbIii Homep aTTectaTa akkpeguTaumn POCC RU.0001 21AY47) 457040 YennbuHckas
o6n. , r. KOxHoypansek, yn. Ctpouteneit 1 «B»; CepTudmkaT cucTemsl MenemkmenTa no 1SO 9001:2015,
per Ne 22.02.529-QM ot 19 mons 2023 no 30 uioHn 2026, BeinanHbii OC INSPECT

( gnggé\nf'{q:lg;gﬁu}\uzlﬁc (r gcglygé%g—%& ﬁle%ua cooTBETCTBMA. Cxemel cepTUdukaLmim NpoayKUMn B POCCHIACKON

g 3opun Cepreit Bukropoend
PykoBoapnTeAs opraHa Zé@ e :

WHULMANL], DAMATHR
Wnatosa AxHa Oneroexa

 UMMLMans, damuann

OTPH 1197745642114
WhH 7768352900

ADTU(PHUKAT He MpUMEeHsieTcs npu ob6s3a HOU cepTUudUKaIAA

AD <ONMIOH-, Mockas. 202471, «8- T3 M 692



§

RSO OTIE F .

SR T u\a....ln AR -ﬁ\nwla = W\ﬂul.w-;. uf..uw\ .ulx.m.\n..m...ﬁ.;u\.u..f.«. = «f\ﬂ?% m,wu\.m.r.lln L w\n‘__l.n.m..‘..
) W e ?i,# uﬂw, f&.mw“% yffim?}bmr..h.”ﬂtﬁrz@u#”?ﬁuﬁxﬁ;hﬁ%m?i&ﬁﬁa F e N of

‘.1...111\\ NG ST AY MR L WA O L L R O AT T ety u e ¥ R A & Lt b RSO CMMENALAT IS SO B T S P Y R W A S RO R A Y P R T R e

.......

xxvmns;_._sm amhm_wpb-vm; CJIYXKBA IO AKKPEJIUTALIUHA Ne 0011094

POC

ATTECTAT AKKPEIUTAIIAM
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il VAR J / RUSSIAN REGISTER CERTIFICATION SYSTEM AR
[ \(I «FedRegister»

fr/(; ) POCC RU.31184.040KHC5 AN
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Certification Agency

2 e T e
=
=
-

70, «Federal Register» Ltd. PN
I\ (OTPH 1147847035885) 1))
1 "’(‘ of. 515, 516, building 5 lit. E, Griboedov Canal emb., 191186, Saint-Petersburg, Russia 7’ W
6}( Tel.: +7(812) 913-01-92, FedRegister@com-1.ru ;i{\
) )
%{0 CERTIFICATE OF MANAGEMENT SYSTEM CONFORMITY ‘)\)g))
HOY Ne CJIC.P.CM.00887.23 WY
%%((g Issued to %\50
(0 Joint stock company «U.M.E.K.» ‘)\\0
,}K TIN 7424026654 ¢ 7-\( )
(“G | str. Stroiteley, 1 «B» ‘,”)
Jff-(i ) 457040 Chelyabinsk region, Juzhnouralsk Russian Federation i)\}))
il THE PRESENT.CERTIFICATE ATTESTS, THAT ‘)}))
70N AR
\(’ \ ENVIRONMENTAL MANAGEMENT ‘)j ]
{() ) SYSTEM 9\}‘
’{0 applied to the production of suspension and pin glass insulators { \}\

O COMPLIES WITH ISO 14001:2015 ,? :

( A1 L A A

; ‘Q Registration date March 17, 2023 < ‘“1“
4{'& ) i)-\’\\
6{/\ H Director of Certification Agency _| ‘)\@
t i)\@

V77N *The certificate becomes invalid in case o "‘--.;ﬂc oTqnduck® annual inspection control f \A{l) )
“x on the basis of the requirements O B¥S0 / IEC 17021. ‘)j’)

[ !ﬂ-ﬂ‘ The certificate is regulated and displayed in the registry: http://com-1.ru/ é’!;\ i |
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TEST REPORT

Test Object: Cap and pin type glass insulator
Designation: Insulator type U120BP (120 kN)
Manufacturer: JSC “U.MLE.K.”
Tested for: JSC “U.M.E.K.”

Stroiteley str. 1b,

457040 Yuzhnouralsk

RUSSIA
Date of tests: 08" February — 30" September 2016
Project ID: NFL-02/2016

Order/Contract: NFL-02/2016¢

Test Specification: TEC 60383-1:1993
IEC 60437:1997
IEC 61211:2004
IEC 60797:1984

Tests Performed:  The test object, constructed in accordance with the description, drawing and
photographs incorporated in this report has been subjected to tests.

Test Results: The test object passed the tests.

This Test Report has been issued by VEIKI-VNL Electric Large Laboratories Ltd. Testing Laboratory in accordance
with above mentioned specification.

The Report applies only to the test object. The responsibility for conformity of any product having the same
designations with that tested rests with the Manufacturer.

This Report comprises 20 sheets in total (20 numbered pages and 1 drawing and 20 oscillograms).

Sg\tﬂv o O {’L'\

.................................................................................

Budapest, Attila Santha Csaba Homok Dr. Laszl6 Varga
30" Nov., 2016 responsible for the test supervised by managing director

Laboratory accredited by NAH under No. NAH-1-1251/2015.

VEIKI-VNL Ltd. is an independent company, member of Short-circuit Testing Liaison (STL).

Copyright: Only integral reproduction of this Report is permitted without written permission of VEIKI-VNL Ltd.
Electronic copies of this Report may be available and have status of “for information only”. The sealed and bound
version of the Report is the only valid version.

1158 Budapest, Vasgoly6 u. 2-4.,, HUNGARY
E-mail: vnl@vnl.hu Phone: +36-1-417 3157
www.vnl.hu Fax: +36-1-417 3163
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TEST CERTIFICATES OR REPORTS ISSUED BY VEIKI-VNL LTD.

Type Test Certificate of Complete Type Test
This certificate provides the verification of all the rated characteristics of the equipment as assigned
by the manufacturer, by means of the performance of all type tests specified by the standards.

Type Test Certificate of Dielectric Performance
This certificate provides the verification of all dielectric ratings, by means of the performance of the
appropriate type tests specified by the standards.

Type Test Certificate of Temperature-Rise Performance

This certificate provides the verification of temperature-rise limits together with measurement of the
main circuit resistance, by means of the performance of the appropriate type tests specified by the
standards.

Type Test Certificate of Short-Circuit / Making and Breaking Performance

This certificate provides the verification of rated characteristics with respect short-circuit and/or
making and breaking performance, by means of the performance of the appropriate type tests
specified by the standards.

Type Test Certificate of Switching Performance
This certificate provides the verification of the switching ratings (e.g. capacitive current), by means
of the performance of the appropriate type tests specified by the standards.

Prototype Test Report
Prototype tests are required to verify the suitability of the materials and method of manufacture for
composite insulators defined by relevant ANSI standards.

Design Test Report
According to IEC standard: The design tests are intended to verify the suitability of the design,
materials and method of manufacture (technology) of composite insulators.

According to ANSI standard: The design tests are intended to verify the insulators electrical and
mechanical characteristics that depend on its size and shape.

Type Test Report

This report provides the verification of the rated characteristics of the equipment as assigned by the
manufacturer, by means of the performance of the appropriate type tests specified by the standards,
for type tests not indicated above.

Development Test Report

This report is issued when the test is intended only to provide the Client with information about the
performance of the equipment. The tests are performed in accordance with relevant standards, but
are not intended to verify compliance of the equipment.

Control Test Report
This report is issued for tests performed on equipment in service, or removed from service. Tests
are performed, and compliance is evaluated in accordance with relevant standards.

Test Report
Test report is issued in all cases not listed above.
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Ratings/characteristics assigned by the manufacturer:
Test Object: Cap and pin type glass insulator
Designation: U120BP
Manufacturer: JSC“UM.EK.”
Creepage distance: 445+17 mm
Spacing: 146+4 mm
Diameter of the insulating part: 280+12.7 mm
Coupling size: 16
Dry lightning impulse withstand voltage:

One unit: 125kV
Wet power frequency withstand voltage:

One unit: 50kV
Puncture voltage: 130 kV
Specified mechanical failing load (SML): 120 kN
Specified residual strength 96 kN

The tests were carried out in accordance with the following standards:

IEC 60383-1:1993  Insulators for overhead lines with a nominal voltage above 1000 V - Part 1:
Ceramic or glass insulator units for a.c. systems - Definitions. test methods
and acceptance criteria

IEC 61211:2004 Insulators of ceramic material or glass for overhead lines with a nominal
voltage greater than 1000 V. Impulse puncture testing in air

IEC 60437:1997 Radio interference test on high-voltage insulators

IEC 60060-1:2010  High-voltage test techniques. Part 1: General definitions and test
requirements

IEC 60797:1984 Residual strength of string insulator units of glass or ceramic material for
overhead lines after mechanical damage of the dielectric

Requirements of manufacturer or purchaser:

List of manufacturer's drawings attached to this document:

*KOU-121.00.00-03 Cb 21/10/2015
*This drawing is enclosed to the Test Report.

Present at the test in charge of manufacturer or purchaser:
Mr. Vladimir Kutepov JSC “UM.EK.”
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TESTS PERFORMED ON THE TEST OBJECT

No. | Description ; Relevant sub-clause of the specification

1 | Verification of the dimensions Clause 17 of IEC 60383-1:1993

2. | Dry lightning impulse withstand Clause 13 of IEC 60383-1:1993
voltage test on short standard string

3. | Wet power frequency withstand Clause 14 of IEC 60383-1:1993
voltage test on short standard string

4 | Mechanical Failing Load Test Clause 19 of IEC 60383-1:1993

5 | Impulse Puncture Voltage Test IEC 61211:2004

6 | Radio Interference Test IEC 60437:1997

7 | Residual Strength Test IEC 60797:1984

DESCRIPTION OF THE TESTS

Cap and pin type U120BP glass insulators were subjected to verification of the dimensions, dry
lightning impulse withstand voltage test on short standard string, wet power frequency withstand
voltage test on short standard string, mechanical failing load, impulse puncture voltage, radio
interference and residual strength test according to referred standards. The tests were performed on
new insulators. The attached assembly drawing is serving the identification of the tested insulators.
The test objects can be seen on Photo 1.

1 Verification of dimensions
1.1 Test method and parameters

Checking of the dimensions was carried out on 10 insulator units. The dimensions of the insulators
were checked with manufacturer’s drawing.
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1.2 Test results
The results are summarized in Table 1.
Diameter Spacing | Creepage distance
Sample Nos: (mm) (mm) (mm)
Specified by IEC 60383
IEC 60305 280+12.7 146+4.7 445+19.3
Specified by manufacturer| 280+12.7 146+4 445417
1 288 145 441
2 289 146 440
3 287 144 442
4 289 146 442
5 288 146 445
6 287 145 442
7 289 147 445
8 287 146 442
9 285 147 441
10 287 145 445
Table 1

Summary of test results of the tests

The checked dimensions were within the manufacturer tolerances, therefore the insulators passed
the test.

2 Dry lightning impulse withstand voltage test

During the tests the ambient parameters were:  Dry temperature: 21.40°C
Air pressure: 99.0 kPa
Absolute humidity: 7.3 g/m’

2.1 Test method and parameters

The test was carried out on 1 short standard string (5 units). The 50 % flashover voltage values were
determined on positive and negative polarity with up and down test method according to
Clause 9 of IEC 60383-1:1993 standard.

The correction factor was K=0.9443 during the tests.

The test circuit can be seen on the Figure 1 and the test arrangement on the Photo 2.
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2.2 Test results
The obtained values are given in Tables 2.
Units: The determined 50 % flashover voltages: | The calculated 10% withstand voltages:
5 units - 579.3 kVpeak / + 532.8 kVpea S12.3kV et
Table 2

The results of the lightning-impulse 50 % flashover voltages measurement:

Note: the voltages in this table are corrected with the calculated meteorological correction factor
(K)

Ucor=Ucatcutated/ K

The calculated lightning-impulse withstand voltage was 512.3 kVeak.

3 Wet power frequency withstand voltage test

During the tests the ambient parameters were: ~ Dry temperature: 20.5°C
Air pressure: 99.98 kPa
Absolute humidity: 5.6 gm’
Characterisation of the artificial rain:
e Vertical and horizontal component of the rain 1.7-1.9 mm/min
e Resistivity of water 9500 Qcm

3.1 Test method and parameters

The wet power frequency voltage test was carried out on 1 short standard string (5 units) by a test
voltage of 180 kV s with application of the correction factor for 1 minute in wet condition. The test
object shall withstand the test voltage for 1 minute without breakdown and without flashovers.

The sample was pre wetted for 15 minutes before the wet test. The form of the artificial rain was
drop. During the test the insulator was continuously wetted.

The correction factor was K=0.9853 during the test.

The test arrangement and circuit can be seen on the Photo 2 and Figure 3

3.2 Test results

During the withstand test on short standard string neither flashover nor breakdown occurred at test
voltage of 180 kV s for 1 minute, therefore the insulators passed the test.
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4 Mechanical failing load test

4.1 Test method and parameters

The tensile load was increased rapidly but smoothly from zero to app. 75% of SML and then
gradually increased in a time between 15 s to 45 s. Finally the tensile load of the insulators was
measured.

4.2 Test results

Failure was not occurred during the tensile load test at 100% of the SML (120 kN). Test were
performed on 10 insulators, the insulators were broken at load between 158.0 and 176.3 kN. The
test procedure can be seen on Diagram 1 and on Photo 3. The results are summarized in Table 3 and
can be seen on Photo 4. The insulators passed the test.

Unit No. Mechanical Fracture pattern
failing load (kN)

1 168.6 Broken cap

2 17§23 Broken pin

3 163.3 Broken pin

4 158.7 Broken cap

5 164.5 Broken pin

6 165.7 Broken cap

7 161.9 Broken pin

8 158.0 Pin pulled out

9 167.2 Broken pin

10 161.6 Pin pulled out
Average (X) 164.58 Acceptance criteria
Deviation (o) £.3% X >SML + Cyo
Coefficient (Cy) 0.72 164.58 > 123.85
IEC 60383-1:1993

Table 3

Summary of test results of the tests
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Mechanical failing load test on Unit No. 1
200.00

180.00
160.00
140.00
120.00
100.00

80.00

Tensile load [kN]

60.00

40.00

20.00 -

0.00 -
0 20 40 60 80 100 120
Sampling time [s]

Diagram 1
5 Steep Wave Impulse Voltage Test (Impulse puncture test in air)

5.1 Test method and parameters

The 50% flashover voltage value on 1 short standard string (5 units) was determined with up and
down test method. After the up and down test method the 50% flashover voltage was dividing by
the number of units, and the results was multiply with 2.8 p.u.

Two series of 5 positive and 5 negative impulses were applied on one unit insulator, with a time
interval of 1 minute (shown in the attached oscillogram No: 38880, 38885, 38890, 38895, 38900,
38905, 38910, 38915, 38920, 38925, 38930, 38935, 38940, 38945, 38950, 38955, 38960, 38965,
38970, 38975). Tests were performed on 5 insulators.

The test circuit can be seen on the Figure 2 and the test arrangement on the Photo 5.

5.2 Test results

The test was performed according to the IEC 61211. The test voltage was 2.8 p.u related to 50%
flashover voltage, measured for five unit (532.8 kV/5)*2.8=298.39 kV). The insulators were
subjected to steep-front impulse rate of rise 2500 kV/ps. Each impulse caused external flashover.
No punctures occurred at the specified puncture voltage

All insulators passed this test. The results are summarized in Table 4.
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Unit No. Polarity Result: No. of oscillogram
Impulses / puncture
+|5 / no puncture 38880 — 38884
1 - |5/ no puncture 38885 — 38889
+|5 / no puncture 38890 — 38894
- | 5 / no puncture 38895 — 38899
+|5 / no puncture 38900 — 38904
) - | 5 / no puncture 38905 — 38909
+15 / no puncture 38910-38914
- |5 / no puncture 38915 — 38919
+|5 / no puncture 38920 — 38924
3 - |5 / no puncture 3892538929
+|5 / no puncture 38930 -38934
- | 5 / no puncture 38935 — 38939
+|5 / no puncture 38940 — 38944
4 - |5 / no puncture 38945 — 38949
+ |5 / no puncture 38950 — 38954
- | 5/ no puncture 38955 — 38959
+|5 / no puncture 38960 — 38964
5 -|5 /no puncture 38965 — 38969
+|5 /no puncture 38970 - 38974
- |5 / no puncture 38975 — 38979

Table 4

Summary of test results of the tests

6 Radio Interference Voltage test

6.1 Test method and parameters

The test was carried out on 1 MHz. The radio interference voltage should be expressed according to
the referred standard as dB/pV across a resistance of 300 ohm. In accordance with IEC 60437 the
radio interference voltage was recorded in course of runs and was plotted versus the applied

voltage: the curve obtained was the radio interference characteristic of the insulator.

The accepted R.1.V. limit was 86 dB/pV at the test voltage of 30 kV. The uncorrected voltages were

used during the test.

6.2 Test results

The R.LV. values were between 50 dB/pv and 64 dB/uv at the test voltage of 30 kV. The values
were less than the specified maximum of 86 dB/uv at the test voltage of 30 kV. The results are
summarized in Table 5. The insulators passed the test.

The test circuit can be seen on the Figure 4 and the test arrangement on the Photo 7.
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Series: [.series /down/ I1.series /up/ I1l.series /down/
Unit No.: 1/1
Test voltage [kV] | R.LV. level [dB/uv] | R.LV. level [dB/pv] R.LV. level [dB/pv]
35 70 68 68
30 63 62 62
25 60 60 60
20 43 43 43
Unit No.: 1/2
Test voltage [kV] | R.LV. level [dB/uv] | R.LV. level [dB/pv] R.I.V. level [dB/pv]
33 68 67 67
30 51 52 50
25 41 41 41
20 28 27 28
Unit No.: 1/3
Test voltage [kV] | R.IV. level [dB/uv] | R.LV. level [dB/uv] R.I.V. level [dB/pv]
35 72 73 73
30 57 56 58
25 49 &1 51
20 41 41 41
Unit No.: 1/4
Test voltage [kV] | R.LV. level [dB/uv] | R.LV. level [dB/uv] R.I.V. level [dB/uv]
35 65 66 66
30 53 54 52
25 41 40 40
20 23 24 23
Unit No.: 1/5
Test voltage [kV] | R.LV. level [dB/uv] | R.L.V. level [dB/uv] R.LV. level [dB/uv]
35 76 77 77
30 68 65 64
25 66 65 65
20 52 51 51

Table 5

Summary of test results of the tests
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7 Residual strength test

7.1 Test method and parameters

The residual strength test was performed on 25 insulators. The temperature cycle test consisted of
three cycles where one cycle was 15 - 15 minutes with 70 K temperature difference (74°C water
bath; 4°C cold water bath). After three cycles, the glass of the insulators was broken off. After the
preparation of the test pieces the residual strength test was performed on the metal parts of the
insulators. The load was increased until failing occurred.

7.2 Test results

Failure did not occur during the temperature cycle test. The metal parts of insulators were broken at
loads between 136.3 kN and 167.1 kN. The test arrangement is shown on Photo 7. The test
procedure can be seen on Diagram 2. The results are summarized in Table 6 and can be seen on
Photo 8. The insulators passed the test.

Mechanical failing load test on Unit No. 1

180.00 = -

160.00 - # e

140.00

120.00 -

100.00 -

80.00 -

Tensile load [kN]

60.00 -
40.00

20.00

0.00 -
0 50 100 150 200

Sampling time [s]

Diagrafn 2
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Mechanical
Uit No. failing load (KN) Fracture pattern
All pieces Without broken pieces

IR 152.0 152.0 Pin pulled out
2R 141.5 141.5 Pin pulled out
3R 152.4 Broken pin
4R 156.5 156.5 Pin pulled out
5R 167.1 Broken pin
6R 145.4 145.4 Pin pulled out
7R 153.1 Broken pin
8R 136.3 Broken cap
9R 139.0 139.0 Pin pulled out
10R 152.8 Broken pin
11R 135.3 Broken pin
12R 151.4 151.4 Pin pulled out
13R 1335 153.5 Pin pulled out
14R 153.5 153.5 Pin pulled out
18R 157.9 Broken cap
16R 150.6 150.6 Pin pulled out
17R 152.1 152.1 Pin pulled out
18R 1524 Broken pin
19R 141.8 141.8 Pin pulled out
20R 1518 Broken pin
21R 163.7 Broken pin
22R 152.3 Broken pin
23R 152.5 152.5 Pin pulled out
24R 146.1 146.1 Pin pulled out
25R 143.6 143.6 Pin pulled out

Average (X) 150.96 148.54 Acceptance criteria

Deviation (o) 7.05 5.49 k> 0.65

Constant (k) 1.16 > 0.65

1.16 1.16
(X - 1.6450)/SML passed
Table 6

Summary of the residual strength test results
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8 Uncertainty of measurements
During the tests the uncertainties of the measurements were the following:

Measured parameter Uncertainty
Lightning impulse measurement +2.5%
Power-frequency measurement +£2.5%
Mechanical load 1%
Conductivity + 1%
Uncertainty of the radio interference level measurement: + 1dB

The uncertainty values given in this report are the standard deviation values multiplied by k=2.
Measurement uncertainty was estimated according to the method described in the EA-4/02
document.

9 Measuring devices used for the tests:

No. |Designation Manufacturer Type S/N:
[1] Tensile machine BARABAS VIZSZINTES [001/2011
2] Tensile machine AMSLER ZD 100 283/66/9
[3] Divider VEIKI TA-1 01
[4] |Impulse voltage TR-AS 100-10  |350 TR-AS 100-10
measuring system
[5] Voltage divider TUR MCF 40/600 881066
[6] Termination TUR WMUT3/H6 851459
[7] | Voltmeter TUR WMUTS3 894966
[8] Voltage divider TUR MCEF 135/200 [865131
[9] Termination TUR H 90 861901
[10] |Meter Power Diagnostix |HV Compact |072
[11] | Coupling capacitor MICAFIL TEM 60 77N15199
[12] [Radio interference meter Power Diagnostics | RIV meter 016
[13] |Impedance adaptor CISPR-18-2 Power CIT4M/V2mO/RIV
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0.4 kV 50Hz
VD
Measuring system |
G Impulse generator MICAFIL SH 11-24
VD Voltage divider [3]
Measuring system Dr.Srauss [4]
Figure 1
Test and measuring circuit for lightning impulse test
0.4 kV 50Hz
Test e
M -
object iericginpaent
Gimp Impulse generator MICAFIL SH 11-24
Sg Sphere gap
VD Voltage divider [3]
Measuring system Dr.Strauss [4]

Figure 2
Test and measuring circuit for impulse puncture test
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10kV 50Hz

CBI

Tr1 10/3kV

F1

CB2

Tr21/200kV

Trl; Tr2 Transformers

CB1;CB2 Circuit breakers

Fl; F2 Reactors

M Motor

G Generator

VD Voltage divider [5]

Term Temination [6]

VM Voltmeter [7]
Figure 3

Test and measuring circuit for power frequency test
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400V/230V 50Hz

T
230V /0-230V

I,

o

(1? )
38CIV/50— 70V

%

13
100000V 220V
Test Ce
object ; \VD |J_‘
Term. =1 W 1A LRIV m.
s
TITETS Transformers
K1 Circuit breaker
VD Voltage divider [8]
Term Termination [9]
VM Voltmeter [10]
&8 Coupling capacitor [11]
1A Impedance adaptor [12]
R.ILVm. Radio interference meter [13]
Figure 4

Test and measuring circuit for R.I.V. test



W, VEIKI-VNL
v ELECTRIC LARGE LABORATORIES Ltd. N“-P954?_C_V 1?216
i TESTING LABORATORY age 170

PHOTOS

“Photo 1
The test object

—
——
B —

r— A
STy -

1 e e e

] .

Photo 2
The test arrangement of dielectric tests on short standard string
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Photo 3
The test arrangement of failing load tests

Photo 4
The broken insulators after the mechanical failing load test
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Photo 5
The test arrangement of the puncture test in air

Photo 6
The test arrangement of RIV measurement
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Photo 7
The test arrangement of residual failing load measurement

Photo 8
The broken insulators after the residual strength test
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Characteristics

1 Creepage distance mm 445217
2 Spacing mm 14624
3 Diameter of the insulating part, mm 280127
4. Coupling standard IEC 60120 16
5. Minimum mechanical failing load kN 120
- 6. Residual strength, kN 9%
7. Weight kg 574015
8 Dry lightning impulse withstand volfage kV.  125/125
e ol 9 Wet power-frequency withstand voltage kV 50
10. Puncture voltage in insulating medium,_kV 130
h o~ 4
7
3 X
|-
3 3 ié 9% 4 3 JVNL 100 OV 3
N ]

\
B
N
3
N
AN
S
¥
®
S

) 216
S |
[
~]
@280 127
-
Pos | @ty | Descriplion Designation Material (oating
1| 1| Cap DH-1200002-026 | High strength cast iron Hot dpp galvanizing
not less than 500_0/m2 ~600g/ (]
2\ 1 | Ipsulating part | OH-1210001 Toughened glass
3| 1 Pin OH-1200003-01 | Steel 40Cr Hot dip galvanizing
not less than 500_:;'/”1‘2 I~600g/m2)
4 | 1 |locking device | DW-7000.04-01 | Bronzel~6,5%Sn/
Stainless steel(~18%Cr,~ 102N
1 | Gasket on-70.00.05 Interlaying maferial
6 Brhdfhg material Portland cement
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DNV-GL

KEMA INSPECTION REPORT

3076-17

Object Glass insulator

Type U120BP

120 kN - 125 kV BIL

Client U.M.E.K. JSC,
Yuzhnouralsk, Russia
Manufacturer U.M.E.K. JSC,
Yuzhnouralsk, Russia
Inspected by DNV GL Netherlands B.V.,
Arnhem, the Netherlands
Test location U.M.E.K. JSC,
Yuzhnouralsk, Russia
Date of tests 7 to 11 July 2017

Test specification The tests were in accordance with client’s instructions. Test procedure and test
parameters were based on IEC 60383-1:1993.

Regarding Type Tests
Summary and The object passed the tests.
conclusion

This report applies only to the object tested. The responsibility for conformity of any object having the
same type references as that tested rests with the Manufacturer.

This report consists of 15 pages in total.

rlands B.V.

J.P. Fonteijne
Executive Vice President

= KEMA Laboratories
KEMA .
Laboratories Arnhem, 11 September 2017

Copyright: Only integral reproduction of this report is permitted without written permission from DNV GL. Electronic copies as PDF or scan of this report
may be available and have the status “for information only”. The sealed and bound version of the report is the only valid version.
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INFORMATION SHEET

1. Inspection Reports

An Inspection Report contains a record of one or more tests which have been carried out according to
the client's instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do not verify ratings of the test object.

KEMA Laboratories issues three types of Inspection Reports:

1.1 The tests have been carried out in accordance with....

This sentence will appear on the front page of an Inspection Report if all type tests have been
performed in accordance with a recognized standard. The Inspection Report contains verified drawings
and a description of the equipment tested. Detailed rules are given in KEMA's Inspection procedure.
The condition of the test object after the tests is assessed and recorded in the Inspection Report.

1.2 The tests were in accordance with the client's instructions. Test
procedure and test parameters were based on....

This sentence will appear on the front page of an Inspection Report if the number of tests, the test

procedure and the test parameters are based on a recognized standard and related to the ratings

assigned by the manufacturer. If the object does not pass the tests, such behaviour will be mentioned

on the front sheet. Verification of the drawings (if submitted) and assessment of the condition after

the tests are only done on the client's request.

1.3 The tests were in accordance with the client's instructions.
This sentence will appear on the front page of an Inspection Report if the tests, test procedure and/or
test parameters are not in accordance with a recognized standard.

2 Standards
When reference is made to a standard, and the date of issue is not stated, this standard refers to the
latest issue, including amendments which have been officially published prior to the date of the tests.

3 Official and uncontrolled test documents

The official test documents of DNV GL are issued in bound form. Uncontrolled copies may be provided
as a digital file for convenience of reproduction by the client. The copyright has to be respected at all
times.
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1 IDENTIFICATION OF THE OBJECT TESTED

1.1 Ratings/characteristics of the object tested

Creepage distance 445+17 mm
Spacing 146+4 mm
Diameter of insulating part 280£12,7 mm
Minimum mechanical failing load 120 kN
Residual strength 96 kN
Dry lightning impulse withstand voltage one unit 125 kv
Dry lightning impulse withstand voltage five 500 kv
units (SS)

Wet power-frequency withstand voltage one unit 50 kV
Wet power-frequency withstand voltage five 180 kV
units (SS)

Puncture voltage in insulating medium 130 kV

1.2 Description of the object tested

Manufacturer U.M.E.K. JSC
Type U120BP
Year of manufacture 2017
Number of insulators tested 10
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1.3 List of drawings

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings and/or documents. KEMA Laboratories has verified that these
drawings and/or documents adequately represent the object tested. The manufacturer is responsible
for the correctness of these drawings and/or documents and the technical data presented.

The following drawings and/or documents have been included in this report:
Drawing no./document no. Revision
HON-121.00.00-03 CB
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2 GENERAL INFORMATION

2.1 Persons attending the inspection

Name Company

Aleksey Efimov U.M.E.K. JSC,
Yuzhnouralsk, Russia

Alena Leontyeva UMEK Group LLC,

Yuzhnouralsk, Russia

2.2 The inspection was carried out by

Name Company

Gerard Veldscholten DNV GL Netherlands B.V.,
Arnhem, the Netherlands

2.3 Purpose of test

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

2.4 Inspection of the test set-up

The tests were carried out at the laboratory of YUAIZ. The results of the inspection activities are based
on the witnessed tests and information about measuring devices and the test set-up as provided by
the manufacturer. The measuring devices, the test set-up and the provided calibration reports were
verified by KEMA Laboratories.

Result
The inspection did not give rise to remarks.
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3 THERMAL-MECHANICAL PERFORMANCE TEST

Standard and date
Standard IEC 60383-1, clause 20, 34, 35
Test date 7 to 11 July 2017

Environmental conditions
Temperature of test object -30/ +40 °C

Procedure

Ten (10) insulators connected as a string were subjected to four cycles of 24 hours of cooling and
heating while simultaneously a tensile load was applied, and maintained at 63% of the specified
mechanical failing load. The test started by applying the tension load before starting the first thermal
cycle,

The thermal cycle started with a cooling period, followed by a heating period. These temperatures
remained for at least 4 hours. After the heating cycle the tensile load was completely removed and
re-applied again, except for the last cycle.

After cooling down at the last cycle the tensile load was removed and the mechanical failing load test
was carried out on the same day

Characteristic test data

Mechanical failing load 120 kN
Minimum temperature -30+5°C
Maximum temperature 40 x5 °C
Minimum temperature difference 70K

Requirements
No failures are allowed during the thermal cycles.

Result
The object passed the tests.
The results are presented in Appendix A.
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4 MECHANICAL FAILING LOAD TEST

Standard and date
Standard IEC 60383-1, clause 19.2, 19.4, 33
Test date 11 July 2017

Environmental conditions
Ambient temperature 20 °C

Procedure

Each insulator unit was subjected to a tensile load applied between their metal parts, the ball and the
socket. The coupling pieces of the testing machine was in accordance with the IEC 60120.

The tensile load was increased from zero to approximately 75% of the specified failing load and then
was gradually increased, at a rate of increase between 100% and 35% of the specified failing load per
minute, until the failing load was reached. The value of the failing load was recorded.

Ten samples were tested.

Characteristic test data
Minimum mechanical failing load SFL 120 kN
Cp for 10 pieces 0,72 -

Requirements

From the calculated average failing load and its standard deviation the following calculation shall be
made.

Xt = SFL + Co.o7.

Result
The object passed the tests.
The results are presented in Appendix A.
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Print on cap of the U120BP
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[ Yuzhnouralsky
(l@ﬂn;r) Insulators and Fittings
/ e Plant

YuAlZ AQ - Yuzhnouralsk Insulators and Fittings Plant AO (JSC)
1, Zavodskaya st, Yuzhnouralsk, Chelabinsk [Region, RUSSIA, 457040
Tel; +7 (35134) 9-85-64, fax: +7 (39134) 4-29-25, e-mall: aiz@aizru, www.aizu

TEST CERTIFICATE
5601-60-2017

Insulator type: U 120BP

Standards applied: IEC 60383-1

Date of testing: 07.07-11.07.2017
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TEST REPORT No. 5601-60-2017 Sheet 2

THERMAL-MECHANICAL PERFORMANCE TEST

GENERAL

¢ Insulator type U120BP

e Sample size IEC 60383- 10 pcs

e Place of testing Yuzhnouralsk, Chelyabinsk Region, Russia
e Date of testing 07.07.-11.07.2017

The test was carried out on 10 insulator units, IEC 60383-1, clause 20.

During the initial stage of the test the insulators were subjected to four 24 hours cycles of cooling and
heating and to a tensile load of 63% of the specified mechanical failing load. The tensile load was applied
on the insulators at room temperature before starting of the first thermal cycle. Each 24 hour cycle

comprised a cooling to —30°C and a heating to +40°C.

Both of these temperatures were maintained for at least four consecutive hours. The tensile load was
removed and reapplied at the end of each heating cycle, the last one excepted. On completion of the
fourth 24 hour cycle and cooling to room temperature, the tensile load was removed. None of the
insulators failed during the cycles of heating and cooling. The test results comply with 8 IEC 60383-1

requirements, clause 33.1. Test results are represented in Table 1.

Table 1
Sample Mechanical failin Fracture pattern — Standard
nol.) load F, kN ¢ (see n(?tes) Mean value X'r, kIjI__ deviation o kN
1 157 4
2 L&l ‘)
3 132 4
4 166 -
5 148 4
G 160 5 154,2 13,5
7 131 4
8 164 2
9 165 A
10 166 2
Notes:
Fracture pattern:
1. «cap 2. pin
3.  pin was pulled out 4. glass
Acceptance criteria )—(T 2 SFL + Cyor
Xt mean value 154,2
o standard deviation of the sample test results 13.5
SFL specified mechanical failing load 120 kN
Co - acceptance coefficient 0.72
Insulators passed the test: X1r=154,2
SFL + Coor= 120+ (0.72x 13,5) 154,2 > 129,7

Signatures:

Senior Inspector of DNV GL KEMA Laboratories
Gerard Veldscholten

Deputy Head of the Test Center
V.G. Smirnov

Head of the Test Center
Natalia Movsum-zade
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JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Reference List
Export deliveries of insulators manufactured by “U.M.E.K.”

2018-2022
2018
Project designation, Country Insulator Type Quantity, pes. & A
Georgia 9 625
TMC1601 112V 7700
(U160BL)
MC70E112W 1925
(U70BL)
Kazakhstan 233 585
[c1604a 212v 6951
(U160BS)
PSD70E 212W 81810
[CB1206 212W 18 465
(U120BP)
[C1604 112V 3070
(UI160BL)
IIC70E 212W 71306
(U70BS)
[1C210B 212V 2691
(U210B)
SHS-10ED 13 499
SHS-20ED 1010
U120BA 1812
[C1206 112W 32971
(U120B)
Azerbaijan 5816
[ICT0E 212W 3 850
(U70BS)
PSD70E 212W 1966
Azerbaijan 2 380
PSD70E 212W 1080
[ICT70E 212W 1300
(U70BS)
Tajikistan 75
PSD70E 212W 75
Poland 500
Ul60BS 500




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Uzbekistan 3824
PSD70E 212W 56
IICB120B 112W 3768
(U70BS)

Uzbekistan 53579
PSD70E 212W 40 877
[1C160/1 112V 4560
(U160BL)
[1IC160/ 212V 2967
(U160BS)
I[1C1206 212W 2906
(U120B)
TIC70E 212W 2239
(U70BS)
I[1C1206 112W 30
(U120B)

* OJSC "National electric network of 43 487

Kyrgyzstan", Kyrgyzstan TIC120B 112W 7567
(U120B)
I[IC210B 212V 119
(U210BS)
I[IC70E 212W 35801
(U70BS)

* OJSC "National electric network of 2 825

Kyrgyzstan", Kyrgyzstan
IIC- 10 2 825
(ShS-10 ED)

Republic of Lebanon 6180
U120BP 4500
U160BSP 1680

Vietnam 11 560
PSD70E 2 000
U120B 3000
U120BP+ZS 4080
U160BS 480
U70BS 2000

Vietnam 5600
U120B 5600

Vietnam 3150
U120B 1945

U70BL 1205




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Austria 756
U120B+ZS 756
"Elektromreza Srbije" JSC, Serbia 4 450
U120B 2 000
"Elektromreza Srbije" JSC, Serbia 20 500
U120B 19 500
U160BS 1 000
"Elektromreza Srbije" JSC, Serbia 4 838
U120B 4 838
"Elektromreza Srbije" JSC, Serbia 2 888
U120BP 318
U160BS 2 570
400/110 kV Hikia - Orimattila, Fingrid 51126
project, Finland U120B 14 583
Ul60BS 19 920
U210B 14 544
U70BL 2079
110 kV OHTL, Finland 3720
U120B 3720
110 kV Kolsi-Aetsa+Tyrvaa-Myllymaa, 7202
sl U120B 4045
U70BL 3157
110 kV Anttila-Neste, Finland 2712
U120B 696
U70BL 2016
[ToﬁL in 2018, pes. | 478 752
2019

Project designation, Country Insulator Type Quantity, pcs.
Bulgaria 4725
U120B 4725

Poland 3210




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Ul160BL 2900
U120B 300
U160BS 10
Georgia 2000
I1C1206 112W 1 000
(U120B)
[NICB120b 112W 1000
(U120BP)
Azerbaijan 2954
PSD70E 212W 2954
Uzbekistan 9 606
IIC1206 112W 4341
(U120B)
IIC70E 212W 5265
(U70BS)
Kazakhstan 226 318
PSD70E 212W 107 857
TIC70E 212W,112V,112W 27 428
(U70BS, U70BL)
MCB1206 212W.112W 29 869
(U120BP)
HICI0E]], 33979
SHS-10 ED
IC20E[ 1108
SHS-20 ED
MC1600212V,112V 2442
(U160BS, U160BL)
MCI120B6 112V,112W,212W 23 635
(U120B)
Vietnam 4 300
U120B 2760
U70BS 1 540
Vietnam 3150
U120B 2 000
U70BL 1150
Austria 378
U120B 336
U70BS 42




UMEK

ISC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk
Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31

Tel./fax (35134)4-16-16

"Elektromreza Srbije" JSC, Serbia 1575
U120B 1575
Fingrid project, Finland 52 357
Ul120B 15 730
U70BL 2100
Fingrid project, Finland Ul120B 4974
U120B+ZS 3402
U70BL 3012
U300B+ZS 366
U210B+ZS 192
Fingrid project, Finland U160BS 5220
U210B 1930
Fingrid project, Finland Ul120B 10 700
Fingrid project, Finland U70BL 3 675
u120B 1056
Colombia 19 445
Ul120B 14 015
U120B+ZS 3150
U120BP+ZS 2250
U120BP 15
Ul160BS 15
Montenegro 11 450
U120B 11450
Montenegro 4 550
Ul120B 4 550
Peru 710
U120BP 710
TOTAL in 2019, pes. | 346 sos|
2020

Project designation, Country Insulator Type Quantity, pes.
Finland 6 075
u120B 6075




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Finland 10 500
U120B 3900
U70BL 6 600
Finland 780
U120B 300
U70BL 480
Finland 420
Ul60BS 100
U210B 320
Finland 325
Ul120B 325
Finland 3 366
U120B+ZS 500
U210B+ZS 580
U70BL+ZS 2 286
Vietnam 28 021
U120BP+ZS 5459
U120BP 11436
U160BSP+ZS 4410
U70BS 6375
U70BLP 341
Yietnam 18 146
U70BS 4915
U70BS+ZS 973
U120B 2 876
U120BP 5220
U120B+ZS 4162
Vietnam 25204
U120BP 8739
U1l60BLP 108
U70BLP 15 889




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

U70BS 468
Vietnam 18 249
U300B 7488
U120B 8670
U70BS 2091
Austria 10 866
U120BP+ZS 4913
U120BP 5953
Montenegro 14 175
4725
uU120B 4725
9 450
Ul120B 9 450
Portugal 93 454
Ul120BS 6 624
U120BP 45 608
U70BS 41222
Irak 148 226
U120BP 23440
Insulators, and ground wire for 400KV
towers uUl120B 70 000
Ministry of Electricity / North Region
U160BS 35000
U160BSP 19 456
U70BLP 330
Irak 50 800
East Rusafa Line-Basmaya (2 +1) 400 kV LIL20BE =
Ministry of Electricity / Middle Region U160BSP 18 300
Trak 17 796
U120BP 8300
132 kV/Wasit link station (1+2)
Ministry of Electricity / Middle Region
U160BSP 9 496
Irak 11 400
U120BP 5400
U160BSP 6 000




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

Colombia 31390
Ul120B 26 750
U120BP 2 400
U160BS 2240
Serbia U160BS 3 804
Brazil 5900
U120B+ZS 5900
Azerbaijan 24 446
PS70E 4 400
PSD70E 16 046
U120BA 4 000
Uzbekistan 6100
PSD70E 6 000
PS70E 100
Georgia 2500
PSV70A 500
PSVI160A 2000
Ukraine 21 308
PST70E 12 965
PSD70E 3975
PS120B 4 368
Kazakhstan 196 705
PS70E 109 084
PSD70E 44219
SHS-10ED 23 765
PS120B 12 369
PSVI120B 3325
PS160D 3390
ShS-20ED 453
ShS-20UD 100

TOTAL in 2020, pcs. 749 956|




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

2021
Project designation, Country Insulator Type Quantity, pes.
Peru 3450
U120B 3450
Serbia 11 940
Ul60BLP 4950
U70BL 5040
U120BP 1950
Portugal 67914
UI20BP 32832
U70BS 22 434
Ul160BS 8616
U120BS 4032
Irak 25 000
U120BP 10 000
Ul60BSP 15 000
Irak 10 104
U120BP 4 600
Ul60BSP 5504
Irak 11 400
U120BP 5400
U160BSP 6 000
Colombia 31390
U120B 23 100
U120BP+ZS 10 287
Ul60BS+ZS 900
Serbia 4779
Ul160BS 4390
u120B 389
Finland 5281
U120B 5148
U70BL 133
Finland 1207
Ul120B 1207

Sweden 5130




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

U70BL (CAC) 5130
Bulgaria 5250
uU70BS 5250
Montenegro 4 375
U120B 4375
Montenegro 4375
Ul120B 4375
Argentina 19 300
U70BL 18 600
U120B 700
Brazil 11 550
U120B+ZS 11 550
Austria 10 121
U120BP+ZS 10 121
USA 40 000
52-3H 40 000
Vietnam 18 703
Ul120BP 7 340
PSD70E 4148
U70BLP 3515
U120B 2700
U70BS 1000
Vietnam 15 889
U70BLP 15 889
Azerbaijan 36 094
PSD70E 18 398
PS70E 4296
PSVI120B 13 400
Uzbekistan 9 060
PSD70E 5340
PS70E 720
PSV70A 1 000
PSV160A 2000
Georgia 6706
PS160D 5473
PSVI160A 281
PS120B 890




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

PSV70A 62
Kazakhstan 236 698
PS70E 109 470
PSD70E 74 404
SHS-10 14 188
PS120B 30229
PSV120B 3516
PSV120B 3242
PS160D 1472
Ul20BA 75
ShS 20ED 102
TOTAL in 2021, pes. | [ QO 595716
2022
Project designation, Country Insulator Ty?e Quantity, pcs.
Austria - ; 4 120
U120B 120
Serbia 54 908
Ul20B 45 550
Ul60BS 918
UI20BP+ZS 8 440
Vietnam 37 600
Ul20B 1800
U120BP 30 000
U70BS 5500
U70BLP 300
Sweden 3192
U120B (CAC) 2580
U210BP (CAC) 612
Irak 27 000
U120BP 8 500
Ul160BSP 18 500
Irak 14 555
U120BP 3555




JSC“UM.EK.”

Stroiteley st., 1B, Yuzhnouralsk

Chelyabinsk rgn, Russia, 457040

Tel.: (35134)4-23-26, 4-06-07, 4-61-14, 4-28-31
Tel./fax (35134)4-16-16

UMEK

U160BSP 11 000
Colombia 5775
U120B 5775
Irak 19 609
U70BLP 3800
Ul60BSP 15 809
Azerbaijan 21453
PS70E 457
PSD70E 18 188
PSV120B 2 808
Kazakhstan 152 757
PST0E 63 506
PSD70E 28222
SHS-10 24 323
PS120B 8 357
PSVI20B 16 294
PSVI160A 5039
PS160D 6715
Ul20BA 140
PSV210D 161
Uzbekistan 29712
PSD70E 26 162
PS70E 5600
PS120B 1750
PS160D 1200
TOT%&YZ, pes. 366 681
TOTAL 2018 - 2022 2537913
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H3zoaaTop AuHeHHBIA Tapeab49aThil CTEKISHHBIA

IHACIIOPT Ne 68

FOH-70.00.00 IIC

1 Obmue cBeqenns 06 H3ACTHH H YCJIOBHAX €r0 KCIIyaTaAlHH

JIuHeWHbIE [TOABECHBIE TAPE/IBYATHIE CTEK/ITHHbBIE H30IATOPSI NPeIHa3HAYESHEI 1A H30/IAIHH U KPEIUICHHA
NPOBOIOB M MPO303alUTHEIX TPOCOB Ha BOAYIIHEIX IMHAAX JIEKTPONEPEady, B PaclpeIeIMTeIbHBIX
yCTpoicTBaX IEKTPOCTAHLHH M NMOJCTAHIMH NEPEeMEHHOTO TOKa HanpsokenHeM cahite 1000 B, yactoroit 1o

100 T'11 B yCJI0BHAX XOMOJHOTO ¥ YMEPEHHOTO KIIMMaTa IPH TeMIIepaType OKPYKaolero Bo3ayxa oT MuHyc 60
1o mwmoc 50 °C.

Hzonstopel Tana [IC70E 212W usrotosiiens! B cooTseTcTeHd ¢ TY 3493-004-99267582-2009, TOCT6490-
2017

[MpeanpusaTre-m3rororutens — AO «H0.M.3.K.».

2 OcHOBHbBIE TeXHHYECKHE AAHHbIE

2.1 Texuu4yeckue XapakKTepHCTHKH:

-HOpPMHpPOBaHHAs MeXaHHYeCKas paspymaromas cuna, kH - ne menee 70;

-HOPMHPOBaHHAs MEXaHHYSCKas PA3PyIIAlONIas CHIla OCTaTKa H30/1aTopa, KH - He MeHee 56;
-miHa myTH yredkd 320 +14/-10 mM; ctpoutensHas Beicota 127 £ 4 MM; chepuueckoe coelMHEHHE -16MM
-HanpsbkeHHe, KB - He MeHee:

-npoGHBHOE NPOMBILLIEHHOH YacToThl S0 B M30onAIMOHHOM cpezie -130kB;
-BBIJIEPKHBaEMOe HMITyIbCcHOE - 105;

-BeiepkuBaemoe 50 ' mox goxaem — 40;

-0 YpOBHIO paanoniomex 86 ab - 25;

-TI0 YpOBHIO paauonomex 55 nb — 18;

-110 YpOBHIO paauonomex 34 ab - 10.

- mMacca 3,6 kr.

2.2 TlokazaTenu HafIe/KHOCTH: :
I'amMMa—TIpoLieHTHBIH cpoK ciTy>k0bl H301ATOPOB ¢ BepoaTHOCTRIO 0,98 — He meHee 40 sieT.

3 KoMmjieKT mOCTaABKH

Haumenopanue O6o3HayeHHe Konugecrtro, 1.

Hzonarop Tuna ITIC70E 212WH* FOM-70.00.00 . :

ITacnoprt * HOH-70.00.00 IIC 1
Hzonaropel nuHelHbIe NO/IBECHBIE TapeasuaThie cTeknsHHsle | CK.074.00.00 PO 1
knaccoB 40-300 kH. PykoBRoAcTBO Mo 3KCIUTyaTamu*

* Ha ka#1y10 OTrpy3Ky H3Aenuit JaHHoH napTun
**O06BeM (KOIHYECTBO H3IENHH) OTTPY3KU

NpoRIBSATTERnncE CELOAMMENKE Industrial group

®OPI3HEPIO 3 FORENERGOw Komanza Beaynx npodeccioHaloB 0TPaciu



4 I"'apanTHH H3roTOBHTEJISA

M3roTOBHTENB TApaHTHPYET COOTBeTCTBHE WM3omnaTopoB TpebGopammam I'OCT 6490-2017 u TV 3493-004-
99267582-2009 B Teuenue Bcero cpoka cayxObl NpH cOOMOASHHH YCIOBHH TPaHCTIOPTHPOBAHHSA, XPaHEHHS,
MOHTA’Ka M SKCIUTyaTallHH H30IATOPOB.

ITpeTen3uy NOTpeGUTENS MPHHUMAIOTCS K PACCMOTPEHHIO TONBKO TPH HATHYHH BBIJAHHOTO H3rOTOBUTENEM
IIACIIOPTA HA H30NIATOP.

TapaHTHITHBIN CPOK IKCIUTyaTallMH — MATH JIET CO JIHA BBOJA B KCILTyaTalHIO.

B TeueHHe TrapaHTHHHOrO CpPOKA W3TOTOBHTENb OCYINECTB/seT 0e3BO3ME3HyI0 3aMEHY H30IATOPOB,
OTHOCHTEJILHO KOTOPHIX yCcTaHOBIeHo Hapymenue TpeGosanmii TOCT 6490-2017 u TY 3493-004-99267582-2009.

5 TpeGoBanus NpH TPAHCNIOPTHPOBAHAH, XPAHEHHH, MOHTAXE H IKCILTyaTAlHH

TpaHCTIOPTHPOBAHHE HM3OJIATOPOB MOXKET OCYIIECTBNIATHCS JIFOOBIM BHAOM TPAaHCHOPTAa B COOTBETCTBHM C
TIPABKIIAMHE [IEPEBO30K, ACHCTBYIOIMMH Ha TPAHCTIOPTE JAAHHOrO BUA, B YIAKOBKE H3FOTOBUTEIIA.

Ilorpyska W BBHIFPy3Ka TPAHCIIOPTHOH Tapel C H30ATOPaMH JODKHA TIPOM3BONMTHECA TOABEMHO-
TPAHCIIOPTHEIMH CPe/ICTBAMH, 06eCcTeYHBarOIIMMH COXPAHHOCTh Taphl M H30IATOPOR.

Jlonyckaetcs camopaspyuienue u3onstopos 10 0,5 % ot obmero o6bema Mpu TPaHCTIOPTHPOBKE U XPAHEHHHU.

Pa3melieHue TPAHCTIOPTHOM Taphl ¢ H30IATOPAMM Ha MOCTOAHHBIE MECTA XPAHEHHSA IOIDKHO MPOM3BO/IHTECS HE
no3maHee | Mecdua co JHA WX NOCTYTUICHHS.

Venosus xpanenue uzonsropos cornacHo F'OCT 15150 1omkHO OCYIIECTBAATECS HA OTKPBITEIX TUIOMIAAKaX B
palfoHaX ¢ yMepeHHBIM M XONOAHBIM KIMMATOM NpH TeMmepatype oT mwnoc 50 mo munyc 60°C. CoxpaHHOCTB
M30/TATOPOB B TPAHCTIOPTHOM Tape IPH BBIIOIHEHUH JAaHHBIX YCIIOBHH - 3 roja.

Tlepen MOHTAXKOM M30JIATOPHI AOIDKHBI OBITH OUMINEHBI OT 3arpAsHeHui. OpraHu3anus W MOPANOK MOHTaXKa
H30/THPYIONIHMX MTOBECOK - B cooTBeTcTBHH ¢ HT/I.

Okcrutyarauus ¥ OOCTy)KMBAHHE HM30NSTOPOB M H30JMPYIOMIMX IIOJ(BECOK JO/DKHO OCYIIECTBIATHECA B
coorBercTBrH ¢ HTJI. U3onsaTopsl cOGHpalOTCs B M30MMPYFOIIKE IOABECKH B COOTBETCTBHH C IOKYMEHTALHEH Ha
BJI wmu OPY.

6 CeBujieTe/ILCTBO O MPHEMKE

Hsonsaropsl Tuna IIC70E 212W BXOAST B COCTAB TEXHOIOTHYECKH OTHOPOHOM NAapTHH H30JATOPOB 3aBOJICKOH
HoMep 68 o6vemom 19950 1., usrorosnenHsle 26.11.2025 r. no pesynbTaTaM MePHOAHIECKHX
(amcno, MecsL, TO)
¥ pPe3yNbTaTaM NPHEMO-CAATOUHBIX MCTIBITaHH cooTBEeTCTBYIOT TpeGoanuam TV 3493-004-99267582-2009 u
T'OCT 6490-2017, mpusHa#b! rOTHEIMH JUIS SKCILTyaTalliH. YIIAKOBKA M3JIeTHH COOTBETCTBYET TPeGOBAHUSM,
YCTAaHOBJIEHHEIM B IEHCTBYIOIIEH KOHCTPYKTOPCKO# TOKYMEHTALIHH.

3. BeruHHHUKOBA

Bes mrrammna OTK me ge#icTBuTENSH

DPOPISHEPIO ‘."9 FORENE RGO“ Komanaa BeaymHx npodeccuoHaios oTpaci

NPeNIBOATTBEwnO OSLERNREMME industrial group

||
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H3zonaTop JHHEeHHbIH Tapeab4aThill CTeKIAHHBIA

ITACITIOPT Ne 29

FOH-126.00.00 IIC

1 O6mue cBenenus: 00 H3JeJIHH ¥ YCJIOBHAX ero 3KCILTYyaTAMH

JIuHeiiHEIE TIOBECHBIE Tape/ibYaThle CTCKISHHBIE H30NIATOPHl NpedHa3HaueHbl Ui M30JSIHM M KpPeIUIeHHs
MPOBOJIOB M TPO303AIMMTHEIX TPOCOB HA BO3JAYLIHBIX JIHHMSX SJICKTPONEpe]ayd, B pPaclpeeIHTE/bHbIX
YCTpOHCTBAX H/IEKTPOCTAHIMH M MOCTaHLIMHA [IEPEMEHHOT0 ToKa HanpsvkeHmeM cebime 1000 B, wactoroii no 100
'l B YCIOBHAX XOMOJAHOTO M YMEPEHHOro KIMMAaTa NPH TeMIIEPaType OKpPY’Kalomero Bo3Ayxa oT MuHyc 60 1o
wnoc 50 °C.

Hzonsropst Trna [IC1206 212W H3roToBNEHE! B COOTBETCTEHM ¢ TV 3493-004-99267582-2009, 'OCT6490-
2017 lpeanpustae-mrorosurens — AO «F0.M.3.K.».

2 OcHOBHBIE TEXHHYECKHE JaHHBIE

2.1 TexHHHYECKHE XapaKTePHCTHKH:

- HOpMHMPOBAaHHAs MEXaHW4YecKas paspyinaromas cuia, KH - ne menee 120;

- HOPMHPOBAHHAS MEXAHWYECKAs Pa3pyILIaolias CHIa OCTaTKa H3onaTopa, KH - ne menee 96;
- JUTHHA [TyTH yTe4Ku, MM - 330%10;

- CTPOMTENbHAs BEICOTA 127 & 4 MM;

- cheprdecKoe coeIMHEHHE -16 MM

- HaIpsDKEHUE, KB - He MeHee:

- npo6GHBHOE NPOMBILIICHHOH HacToTel 5011 B H30AALHOHHOH cpene -130;

- BBIZIEpKHBaeMoe uMiyibscHoe - 100,

- eiaepskrBaemoe 50 ' mox moxaem — 40;

- 10 YpOBHIO pagronomex 86 b - 30;

- 1o ypoBHIO pagronomex 60 nb - 20.

- Macca 3,9 + 015kr

2.2 TTokazaTenu HaJe/KHOCTH:

'aMMa—TIPOLIEHTHBIH CPOK CITy:KObl H30/IATOPOB ¢ BEPOATHOCTHIO 0, 98 He MeHee 40 net.

3 KoMIIEKT MOCTABKH

HawmeHopaHHe O6o3HaueHHe KonuyectBo, 1mT.
Wzonarop tuna [1IC120B6 212W** IOH-126.00.00

IMacnopr * FOM-126.00.00 IIC

Hzonatops! THHEHHBIE MOJABECHBIE TapeIbYaThle CTEK/IAHHbIE CK.074.00.00 P2 1
kinaccos 40-300 xkH. PykoBoAcTBO 1o SKCIUTyaTaluu®

* Ha ka#1y10 OTTPY3Ky H3/e/THil NaHHOM NapTh{
**(0fbeM (KOMMYECTBO H3NENHIA) OTTPY3KA

®OPI3HEPIo +, FORENERGO’ KomaHza BeAyIIUX NpodeccCMOHaNOB OTPacAu

NpunlBGACTENn o8 DELOQHMINKE Industrial group



4 T'apaHTHH H3rOTOBHTEJIS

HsrotoBuTens rapaHtupyer coorserctBue usonstopoB tpebosanmam I'OCT 6490-2017 u TY 3493-004-
99267582-2009 B TeueHHe BCero cpoka Cy:kObI MpH COOMIONEHHM YCIOBHH TPaHCIOPTHPOBaHMSA, XPaHEHHs,
MOHTaKa H 3KCIUTyaTaLlHH H30/IATOPOB,

IMperen3un noTpeOHTENS MPHHUMAIOTCA K PACCMOTPEHHIO TOJIBKO IPH HAJHYMHA BBIJAHHOIO H3rOTOBHTENIEM
MacrlopTa Ha U30JIATOP.

I'apanTHIHBIN CPOK 3KCIUTyaTallMy — IISTh JIET CO JIHA BBOJIA B 3KCIUTYATALIHIO.

B TeyeHWe rapaHTHHHOrO CpOKA MW3TOTOBHTENb OCYLIECTBIAET O€3BO3ME3HYIO 3aMeHY H30JIATOpOB,
OTHOCHTE/IBHO KOTOPBIX ycTaHoB/eHO HapymeHue TpeGosanuii ['OCT 6490-2017 u TY 3493-004-99267582-2009

5 TpeGoBanus NpH TPAHCIOPTHPOBAHHH, XPAHEHHH, MOHTAKE H IKCIUTyATAlHH

TpaHcopTHpOBaHHE W30ISTOPOB MOXKET OCYIIECTBIATHCA MOOBIM BHAOM TPAHCIOPTa B COOTBETCTBHH C
NpaBHIaMH NIEPEBO30K, ASHCTRYIOIIMMH Ha TPAHCIIOPTE JAHHOTO BH/A, B YIIAKOBKE H3rQTOBHTES.

Ilorpyska u BBITpy3Ka TPAHCIOPTHOM Tapel ¢ M30JATOPaMH - JIOJDKHA TIPOHM3BOJMTBECA IMOIBEMHO-
TPAHCTIOPTHBIMH CPeACcTBaMH, 00ecleYMBAIOIIMMHU COXPAHHOCTE Taphl H H30JIATOPOB.

JomyckaeTcs caMopazpyireHne m3onstopor a0 0,5 % ot obmero o6seMa npu TPaHCIIOPTHPOBKE H XPaHEHHH.

Pa3mMerneHue TpaHCTIOPTHOM Taphl C H30JIATOPAMH Ha ITOCTOSAHHBIE MECTA XPAHEHHA OJKHO ITPOU3BOJIUTECS HE
nosaHee 1 Mecdla co AHA WX NOCTYIUICHHS.

Vcenoeua xpanenue uzonaropos coriacHo [OCT 15150 A0/DKHO OCYIIECTBAATECSA HA OTKPBITHIX IUIOIIAAKAX B
paiioHax ¢ YMepeHHBIM H XONOJHEIM KITMMATOM IpH Temmepatype ot wioc 50 no munyc 60°C. CoxpaHHOCTh
H30JITOPOB B TPAHCIIOPTHO# Tape IIPH BBINOIHEHUH JaHHBIX YCIOBHH - 3 rofia.

ITepen MOHT2)XOM W30NSTOPHI AODKHBI OBITH OYMINEHBI OT 3arpA3HeHMH. OpraHusalys W NOPAJOK MOHTaxKa
H30JIHPYIOUIMX TIOABECOK - B cooTBeTcTBHH ¢ HT/I,

Oxkcrutyatauus M 0OCTy)KMBAHME H30NATOPOB M H30JMPYIOIIHX IOJBECOK JOJ/DKHO OCYIIECTBIATHECS B
cootBercTBuH ¢ HT/I, HzonsTops! cobupaioTes B H30IHPYIOLIHE IOABECKH B COOTBETCTBHH C JOKYMEHTALHEH Ha
BJI wiu OPY.

6 CBHETEILCTBO 0 IPHEMKE

Hzomstops! Tana IIC1206 212W BX0AAT B COCTaB TEXHOIOIHYECKH OJIHOPOIHOM MapPTHH H30/IATOPOB

3aBOJICKO#H HOMep 29 o6bemom 9765 mrt., uarorornenHoi 04.12.2025 r. 1o pesyibTaTaM NEPHOAHYECKHX
(umcmo, MecsiLy, roj)

U [IPHEMOCIATOYHBIX HCIIBITAHHH cOOTBeTCTBYIOT TpeGoBanmaM TY 3493-004-99267582-2009 u 'OCT 6490-
2017, npuzHAHEI FTOAHBIMH JUIs 3KCTUTyaTal[MH. Y TAKOBKA H3JEIHi COOTBETCTBYET TpeOOBaHHAM,
YCTaHORBJIEHHEIM B JIeHCTBYIOLIEH KOHCTPYKTOPCKOH JOKYMEHTALIUH.

Jara Beinaun nacnopra: 09.12.2025 r.

Bes mrramma OTK ne pelicTeurencH

DOPIHEPIO #.°) FORENERGO Komanza Beaymux npodeccuoHanoB OTPACay

APoMIBSRETRe wos OELEAUNR M Industrial groeup
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N30asTOpsI IHHEHHDBIE
MoABECHbIC TAPEJAbYATbIE
crekasiiabIe Kaaccos 40-300xH

PYKOBOACTBO 11O
IKCIUVIYATAIIUA
CK.074.00.00 PO

PyxoBojcTBO o kciuiyaranmn  cvp.l

Conepxanne

1k Onwucanue u pabora,

1.1  HashaveHwe uznenus,

1.2 XapakTepuCTHKH HIOIATOPOB.

1.3  Cocras u yCTpOHCTRO M3/I€/HA.

2. VYKa3aHus no SKCILIYATAUMH,

3.  VYKa3aHus no MOHTakY.

4. ITpoBepka TEXHHYECKOTO COCTOSHUS M 00C/IyKHBAHUE BO BpEMs
IKCILIyaTalluH. |
5. XpateHue.

6.  TpanciiopTapoBaHue,

T Yrunusanus.

Hactodimee pykoBoACTBO YCTAHABAMBAET OCHOBHBIE TpeGoBaHMA K
SKCILIyaTalll, TPaHCHOPTHPOBAHHIO, MOHTAXKY M XPAHEHHIO JHHEHMHbIX
NOABECHBIX  TapeNbyaThbiX CTEKIAHHBIX H30JSTOPOB, BBINYCKaeMbiX [0
TEXHHUYECKHM YCIIOBHAM;

-TY . 3493-004-99267582-2009-  m3onaropbl  JMHEHHBIE  MOABECHBIE
Tape/ibuaThie CTeKIsHHbIe Kjacea 70-210 kH.

-TY  3493:006-99267582-2013-  m3onaTophl  JHHEHHBIE  [lO/IBECHBIE
TapesibudThie CTeKIAHHbIe Kiacca 240-300 kH:

- TY.3493-008-99267582-2014- usonsrop nunetinsiii noaBecHoil Tape/buaThiii
crekisitinbiii knacca 120 kH ¢ aspoauHamuueckim npodunem H30as81MOHHOM
JeTaid;

- TV 3493-011-99267582-2015- uzonsrop auHelinbii noaBecHoM TapeabuaThiii
creknHHbli knacca 40 kH,

1. Onicanue u padora.

1.1 Hasnadenune u3genus.

Jlnvelinpie MOJABECHBIS. JApeNbHaTbie CTEK/ISHHBIE W30JATOPBI (janee Mo
TEKCTY-H30/1STOPBI) MPeHAIHAYESHBL VISl M30S1MA H KPETUIEHHS NPOBOAOB
rpO303ALIMTHBIX TPOCOB HA  BO3AYIUHBIX < AUHUAX 3JIEKTPONepeaadH, B
pacrpeie/IMTENbHBIX  YCTPOHCTRAX  onexTpoctaHimii M pojacTaHumi
MOCTOAHHOTO H MEPEMEHHOND TOKOB HarpsykeHHEM eebiue 1000 B., sacToroii




—J..R_..te.ﬁ.uo 00 IKCILIYATAlHE CTp.2

a0 100 TI'u. Tpn Temneparype okpyskaiomero sosayxa ot -60°C o +50°C B
paionax ¢ armocdepoi pavTH4HONA CTenesy 3arps3HEeHMs.

1.2 XapakTepHUCTHKH U30JISTOPOB.

OCHOBHbIE NapamMeTpsl M ﬁmuz_auﬂ H30MMTOPOB TNpHBEdEHBI B 1Y Ha
H30JISTOPBI.

1.3 Cocrae ¥ ycTpoHcTe H3aeua.

H3osiarop / MTAHE U HbBIT MOJBECHOM TapesibyaThii CTeKJIs HHbIH-
INEKTPOTEXHHYECKAS MPOJYKIASA, COCTOAIAs M3 HM3ONAUHOHHON jaeTaiu,
BLIMONHEHHOW W3 3aKaJeHHOr0 CTeKna, MetalTMYECKOM CoeHHUTETbHON
apMatypbl M METAINMYECKOrO 3aMKa (UKCALNM H30JIATOPOB ripH cOopke B
THPJISIH/bI.

JleTdns W30NALMOHHAsN — eMeHT HECYIIMH MeXaHn4eCKyro H DjigKTpHHECKYO
HArPY3KH, COCIMHSACTCS ¢ COe/IMHUTENLHON apMaTypoi (1ankoii i cTepiKHeM)
apMUPYIOLIEH CBA3KOI.

2. Vkaianusg N0 YKCiyaTapunm.

DRCHNYATALHIO  W30NATOPOB  BHIMOJHATE B COOTBETCTBHM €  1aHHBLIM
pYKOBOACTBOM 1O 3Kerytyaraunn, [TYD PJ1 34.20.501, [TIOT PM-016 u [1TB.
H3osdaTropsl MOryT HCMNONB30BATBCA KAk B IOUIEPXKUBAIOIIKHX, TaKk H B
HATSORHBIX M3OJIALIMOHHLIX nNoaBeckax. Pabouee nonoxeHue y3oisTopa B
NpocTpaHcTBe 0JDKHO obecrgunBaTh OECHpeNsTCTBEHHBIH CTOK Biard M3
NOAOCTEN H3OJATOPOR.

[Mpu BeiDOpPe AOMYCKaEMbIX MEXAHWIECKHX HAIPYIOK HA H30MATOP HEOOXOANMO
ﬁvﬁoWOhnqwomm,_,.von «[TpaBHnamMu yCTpOHCTBA NEKTPOYCTAHOBOKY,

[Tph pacnakoBBIBAHHYK W3QNATOPOB M MPH KX MOHTas)e HEOOX0AUMD NPOSBIATH
OCTOPOIKHOCTD, YTOOLI HE JOMYCTUTL CKOJ JETAIIM W30JALHOHHON, U30naTopsl
HeODX0/IMMO 3aLLHMILATE OT YaPOB.

[lpu paGore ¢ M3oafTOpaMu (MIPH  M3MEPEHMSIX, PACMAKOBKE, MOHTaKE
M30ASTOPOB B TUPJISH/b, AEMOHTaKE U T./1) AOMKHBI IPUMEHSATLGH 3aLIHTHbBIE
NPHCHOCOONEHHS C LE/RIO NPe/IOXPAHEHHs OT NOPaXKEHHs OCKOJIKAMH CTeK1a B
ciyuae CaMONPOH3BOILHOTO Pa3pyIleHUs JETAIM H30JIALHOHHOI .

3. Vkajanus 0o MORTAKY.

MoHT@K U305 TOPOB [IPOM3BOAMTE B cOOTBETCTBHM C Tpebopannsvu PJ1
34.20.501 u [TOT PM -16. U3osTopsl niepel yCTAHOBKOH B KOHTAKTHYIO CeTh
JAOKHBL - OBITB  OCMOTpPEHBI HAa COOTBETCTBHE KA4yecTBa [IOBEPXHOCTH,
KOMIUIEKTHOCTH H LEI0CTHOCTH KOHCTPYKIIMH. 3arpa3HeHHbIE H305TOPbI

Pyx0BOACTBO IO IKCILIyATALHE  €TP.3

J107kHBI OBITE OunLIEeHB. JIomycKaeTes npuMeHeHHe MO0BIX MOIOLIMX CPE/ICTB
He Coaepkalux abpasuBHbIX BELIECTB.

CoejlHHeHHE TOJIBECHBIX H30JATOPOB B MOACPIKHBAIOLIME WKW HATSAKHbBIE
rUpisn/ibl MPOU3BOAMTEA HA POBHOM IUiolIAAKe (3emyle MNM JepeBsHHbIX
IMTEX), 3anHpaHHe COEJMHEHWH M30JIATOPOB TPOM3BOJMTL MPH TMOMOIIH
3aMKOB Mapkd WHIH V.

4. llpoeepka TexmmyecKoro coctosimusi M oGCJHYy)KHBaAHHE BO BpeMms
IKCIIYATANHH.

IepuoanunocTs NPOBEPOK ycTaHaB/inBaeTcs
OpraHu3aLMe., HO HE peske YeM pa3 B rof.

OcmoTphl  TIPOBOAATCA [UIA  BHISBJIEHWS NOBPEXKICHHBIX  U3CJASTOPOB W
oripejienieHHusl CTENEHU 3arpsisHeHns n3onsaTopos. [loBpexneHtbie U30nN5TOPHI
J10Ji3KHBI OBITH 3aMEHeHBl Ha HOBBIE. 3arps3HetiHble H30JIATOPbI AOJIHKHbBI ObITh
OUMINEHBI.

5. Xpaneuue.

H30:18TOpBI XpaHuTL B TPaHCNIOPTHON Tape, Ha POBHBIX MIIOA/KAX, HE bonee
yeM B O/JHMH SPYC, C YCTAHOBKOH M30STOPOB B MOJIOKEHHH, HCKITIOHAIOLIEM
BO3MOXKHOCTb CKOIUJICHHA BJard B MOJOCTAX H30O/ATOPOB. Ilog amo Tapsl
JO/KHBI OBITE NOMIONKEHB! NOAKIAAKH, /LIS [IPe0TBPALEHHs TIpHMEP3aHns
Taphl K rPYHTY H U1l BO3MOACHOCTH NOABEMA ABTO U JIEKTPONOrpy3HHKaMH.
CoxpantocTs m30msTOpAR B TparcnoprHoil tape 1io F'OCT 232|6 ue Gonee
TpEX fer.

6. TpadcnoprupoBanme,

[lepeBo3uTe HM30MATOpRl JOMYyCKaeTcs TpaHCHopToM Joborp BUAa B
COOTBETCTBHM C TNpaBHiamMy EPEBO3OK. /ICHCTBYIOUMMH Ha TpaHciopre
JIaHHOrO ‘BHIA, MpeloXpaHss OT yaapoB M najehus. TpaHcnopruposanue
WIOAATOPOB . MonycKaetcs npu Temneparype or -60°C mo +50°C, npm
OTHOCUTE/IBHOH BIKHOCTH BO3yXa a0 100%.

7. ¥Yruimianng.

MetaunyecKkie | eTeiuisHHbIEe YACTH H301ATOPOB Y THIH3HPOBATh PA3EC/IBHO.
Meraminueckue 4a€Tu W30/1ATOPOB YTHIMIMPOBAThL B BHIE METANI0IOMA.
Crexiobol BO3MOXKHO HCNOA630BaTh B KadecTBe BTOpchipba. Crewi00oi He
MCTIOJIB30BAHHBIA B KAa4YeCTBE BTOPEHIPbS MOABEPraeTcs CKIAAHPOBAHUIO HIIH
3aXOPOHEHHIO Ha CHELHAILHO 0OOPYAOBAHHLIX CBA/IKAX H NOJUIOHAX.

IKCILTY ATHPYIOLUEH
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