OPrAHS3 CEFTH*I)IKALII'I'
_ DEP>XXABHE OIANPUEMCTBO Cepis XA
“XAPKIBCbKMW PENMOHATTBHHMM HAYKOBO - BUPOBHMY MM LLEHTP
- CTAHIOAPTHU3ALII, METPO/TOITI TA CEPTUDIKALLI”
(x "\Cap[{inc'rau,lapm#rpn*;urin“}

EPTH®IKAT BIINOBIIHOCTI

3apeecrposano B Peectpi /111 “Xapkisctannaprmerponoris”
3aNe UA.XOAC.07.0187-19

Tepmin aii 3 22 KBiTHSA 2019 p. 10 21 kBiTHA 2024 P.

Hpoaykuis I3onaTopu nigBicHi cknaxi Tapinuacri: NC70E, NMNC70U, NCB70A, NCA70E, NC1205b,
MC120B, NCB1206, NC1604, NC160K, MCB160A, NC210B, NCB210A, NC300B, NC300I,
MCB300A, koa AKMM 23.19.25.000, koa YKT 3E 8546 10

BianoBinae BuMoram
TY Y 26.1-00130441-027:2011 'IaonaTtopu niaeicHi cknsHi Tapinyacri’, ACTY 2203-93 (FOCT 6490-93) 'laonATopu niHiAHi
nigeicHi TapinyacTi. 3arankHi TexHi4Hi ymoeu.', COY MME 51.103:2007 'lzonatopu NiHiAHI niaBicHi TapinyacTi. 3aran.Hi
TexHiyHi ymoewu', ACTY |IEC 60383-1:2009 'laonAaTopu ANA NOBITPAHUX NiHIA Ha HOMIHaNkLHY Hanpyry noHag 1000 B,
YacTtuHa 1. EmeMeHTH KepaMivyHKX | CKNAHKUX i30NATOPIB ANA cucTeM 3MiHHOro cTpymy. Metoau BunpobyBaHHA Ta
KpuTepil npuAMaHHs'

T30B NbBiBCbKa i30nATOpPHa KOMNnaHia', 79066, m. llbBiB, Byn. 3enexa, 301,

Bupobauk npoovkuii
’ POYEIIL on ENPNOY 30823262

Ceprugixar Buaano 1,0 'f,giscuka isonATopHa komnaHis', 79066, M. NbeiB, Byn. 3enena, 301, koa
€APMNOYy 30823262

Jonarxosa indopmaunin
i3onATopU NIABICHI CKNAHI TapinyacTi, Wo BUroTOBNAKTLCA CePinHo 3 22.04.2019 p. ao 21.04.2024 p.
ypaxyBaHHAM rapaHTiMHOro TepMiHy 36epiraHHs, iHCnekTyBaHHA cepTUdikoBaHOT npoaykuii Ta il
'BUpPOOHMUTBa 0AMH pa3 Ha pik. [loGpoBinbHa cepTudikauis.

Ceprudixar Buaano

opramom 3 ceprudikaniv AN 'Xapkisctanaaprmetponoris', M. Xapkis, Byn. MupoHocuubka, 36, ten.

(057) 756-38-09, Haka3 Ne120 Bia 30.03.2018 p., atecTaT Nnpo akpeauTadiio
N210119 Big 20.11.2018 p.

Ha mixcrasi BunpobyBaHb, wo 6ynu nposeaewi: BN T30B 'NIK', 79066, m. NbBiB, Byn. 3enexa, 301,
arectar N2 2T1685 Big 01.06.2018 p. go 31.05.2023 p. np:rruuon Ne1-19 Big 04.04.2019
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TUV
CEPTUDIKAT

CucrteMu MeHemXMeHTY BignoBigHO A0
EN ISO 9001:2015

Y BignosigHocTi 3 npoueaypamu TUV AUSTRIA CERT UM MiATBEPAXKYETLCS, LLO

| EH |

o
~

T30B «JlbBiBCbKa i3onATOopHa KOMMaHiaA»
Bynuusa 3erneHa, 301

NieiB, 79066

YKkpaiHa

3aCTOCOBYE CUCTEMY MEHEIXXMEHTY BifMNoBiAHO [0 BULLEBKa3aHOro CTaHaapTy Ans Takoi cepu
LisiNbHOCTI:

Po3po0Oka, BUpOOHULTBO i Npoaax BUCOKOBONbTHUX NiABICHUX
CKITAAHUX i30NSATOPIB.

PeecTpadiiiHuii Homep cepTudikaty 20100223015111 LiricHuit o 2025-09-29
Mepa ceptudikauis: 2019-09-30

‘Yora

OpraH 3 cepTudikadii BigeHb, 2022-11-10
TUV AUSTRIA CERT GMBH

Ceptudikallis 6yna npoeAeHa y BiANOBIAHOCTI 3 npoLieaypamu ayauTy Ta cepTudikauii
TUV AUSTRIA CERT i niangarae perynsapHomMy HarnsgoBoMy ayauTy.
TUV AUSTRIA CERT GMBH  Deutschstrale 10  A-1230 Wien  www.tuv.at
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T30B «JlbBiBCbKa i30NATOpPHA KOMMaHisi»
Bynuua 3eneHa, 301

NiBiB, 79066

YKpaiHa

3aCTOCOBYE CUCTEMY MEHEKMEHTY BiAMOBIAHO [0 BULLEBKa3aHOro ctaHgapTy ANns Takoi cdepu
OiANbHOCTI:

Po3po6ka, BUpOOHULTBO i Npoaax BUCOKOBOJbTHUX NiABiCHUX
CKNSAHUX i30NATOPIB.

PeecTpauiiiHuit Homep cepTudikaty 20104223015114 LiicHuii no 2025-09-29
MepLua ceptudikadis: 2019-09-30

‘Yora

OpraH 3 cepTudikauii BigeHb, 2022-11-10
TUV AUSTRIA CERT GMBH

CepTudikaljis Gyna npoBeAeHa y BiANOBIAHOCTI 3 npoLieaypamu ayauTy Ta cepTudikauii
TUV AUSTRIA CERT i nignsrae perynsapHoMy Harnsi4oBoMy ayauTy.
TUV AUSTRIA CERT GMBH  Deutschstrae 10 A-1230 Wien  www.tuv.at
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T30B «JlbBiBCbKa i3onATOpHa KOMMNaHifA»
Bynuua 3erneHa, 301

NiBiB, 79066

YkpaiHa

3aCTOCOBYE CUCTEMY MEHEAKMEHTY BiAMNOBiAHO A0 BULLEBKA3AHOro CTaHAAPTY ANs Takoi cepu
ListnbHOCTI:

Po3po6ka, BUpOOHULTBO i Npoaax BACOKOBOSIbTHUX MiABICHUX
CKINSAHUX i30MNATOPIB.

PeecTpaliiHuii Homep cepTudikaty 20116223015113 HicHui go 2025-09-29
Mepa ceptudikauis: 2019-09-30

‘Nora

OpraH 3 cepTudikadii BigeHb, 2022-11-10
TUV AUSTRIA CERT GMBH

CepTudikalia 6yna npoBefeHa y BignoBiAHOCTI 3 NpoLeaypaMu ayauty Ta ceptudikaii
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TUV AUSTRIA CERT GMBH  DeutschstraRe 10 A-1230 Wien  www.tuv.at

itierung line Verificati
ced\ Ay, Online Verification
W Sty
s %

2
10
=
<
X
=
=4
=
b=
o
w
(&)
o)
(=]
<
=
e
-
o
w
(&)
[
<
&
-
[
04
L
(&)
L
=
<
S
=
|
o
L
o
I
<
=
e
[
o
L
N

Bl

.
www. tuv.at/certcheck

Vervielfaltigung nur mit Erlaubnis des TUV AUSTRIA | The reproduction of this document is subject to the approval by TUV AUSTRIA | TUV®

038923-22-3 Lo iy et e )



TOV
5y CEPTU®IKAT =~

[

CucrteMmu MeHegXXMeHTYy BignoBigHO A0
EN ISO 50001:2018

Y BignosigHocTi 3 npoueaypamut TUV AUSTRIA CERT uuM MigTBEpAXKYETLCS, LLO

| iEH |

B
-

T30B «JIbBiBCbLKa i30NATOpPHA KOMMaHiA»
Bynuua 3eneHa, 301

NieiB, 79066

YKpaiHa

3aCTOCOBYE CUCTEMY MEHEXMEHTY BiAMNOBIAHO A0 BULLEBKA3aHOroO CTaHAapTy Ans Takoi cdepu
LisiNbHOCTI:

Po3po6ka, BUPOOHMUTBO i NpoAaX BUCOKOBOJIbTHUX MigBiCHUX
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PeecTpauiiiHuii Homep cepTudikaTy TA270223015112 HiicHuit no 2025-09-29
Meplua ceptudikauia: 2022-11-10

‘Yora

OpraH 3 cepTudikaLii BigeHb, 2022-10-10
TUV AUSTRIA CERT GMBH

CepTudikalis 6yna nposefeHa y BiAMOBIGHOCTI 3 NpoLieaypamu ayanTy Ta cepTudikaii
TUV AUSTRIA CERT i nignsarae perynsapHoMy Harnsi4oBoMy ayauTy.
TUV AUSTRIA CERT GMBH  Deutschstrae 10 A-1230 Wien ~ www.tuv.at

\Lwe gitierung '4!/\9{ Online Vernfication
* 7%

3
10
t—
<
e
>
e
=
=
o
11
(&)
o
(@]
<
&
£
=
o
w
&
=
<
=
—
|
04
Ll
(&)
1]
=
<
)
=
=
o
w
(&)
=
<
=
-
f—
o
1]
N

www.tuv.at/certcheck

038922-22-3

Vervielfaltigung nur mit Erfaubnis des TUV AUSTRIA | The reproduction of this document is subject to the approval by TUV AUSTRIA | TOV®



r e £ mbidy

oMHOWod ¥ ‘g0

S102°TI ST 019 (80 M1woad) /11090~

A MUHIIBRRE]

€102-dT°67) ISNV

LOOTE0T' 1S HITIN AOD

(£6-06¥9 LDOD) £6-€0TT ALDY

€102:dT 62D ISNV

8861-1°62D ISNV

(LAT ‘L661:LE709 DD STOT:LEY09 DAL ALOY
L661:LEY09 DAL

159 AT

LOOT:E0T TS HIIN AO0D

(€6-06¥9 LDOID) £6-€0TT ALDI!

€102:dT 670 ISNV

8861-1'62D ISNV

(LL6T) SLS09 VL/OAT

€661:1-€8€09 DHI

(LAT €661:1-£8£09 DAD 600T: [-€8£09 DI ALY

1S9} [BOIURYOW [RULIDY |,

LOOT:EOT' IS AILIN A0D
€10T:dT 67D ISNV

¥861:L6L09 Y1/DHI

(€£6-06¥9 1LDO.D £6-€0CT ALDI!

1891 13Uams [enpIsay]

LO0TE0T 1S AIIN A0D

(€6-06¥9 1LDO.D £6-€07T AL

€107:dT° 6T ISNV

8861-1'67D ISNV

€661:1-€8€09 DHI

(LAT'€661:1-£8£09 DAD 600T: 1-£8£09 DHI ALOI!

[TO UI 1891 2Injound

14

|

810 duny 10, W14

G891LT N

offreruradye odu vLe1o9LE O NOLRI O]

| G8910C | nx9Bpe dowon nnunihpdunoa g _

Ml l |

AVVH



¥ & ¢ moidy SI0TTIST 019 (80 Mhwad) /1090~

oxHOWodY 'O AUTIY I8 MUHILBhRE]

widoLedogeus

gnaueghgodune

LOOT:E0T IS ALIN AOD

(€6-06¥9 1D0.D £6-£0TT ALDI

€102:dT 62D ISNV

8861-1°62D ISNV

€661:1-€8€09 DAI

(LAT €661:1-€8€09 DA 600C: [-£8£09 DHI ALDI 1S9} YOOyS [PULIoY |
L00T:€0T° 1S ALIN £0D
(€6-06%9 1D0.D £6-€0TT AL
€661:1-£8€09 DAl

(LAI€661:1-€8£09 DD 600 1-£8€09 DHI ALDL 1S9 9[040 dmyeroduwa .
LOOT:€0T°1S 1IN 0D

(€6-06%9 1DO.D £6-€0TT ALOY
€661:1-€8€09 DAl

(LAT€661:1-£8£09 DAD) 600T: 1-£8€09 DAl ALOI 159] PBO[ SUI[[B} [BOTURYOI N
LO0OT:E0T° 1S HITN 0D

(€6-06%9 LDO.ID) £€6-£0TT ALOY

€107:dT° 62D ISNV

8861-1'62D ISNV

6002:19%1 OSI

€661:1-€8€09 DAI

(LAT€661:1-£8£09 DAD 6002 1-£8€09 DAl ALY 1591 Surziueaen
LO0T:E0T 1S IIIN A0D

€661:1-€8€09 DAI

(LAT€661:1-£8£09 DHD 600T: 1-£8£09 DAl ALOI SJUOWRASIpP JO UORILLID A
L4 £ z Tl

WMON oc:ht (43 l—r qu HNMm

S891LT N
oiimeLrnradye odil BLRLOSLE OF MOLRIO]]

_ : e |
$8910¢C w nmx9spe dowon nnunihpduiodag |
_ m AVVH

v




re | mbidy

oxHawody ‘'q°0

SI0ZCTI'ST 019 (80 B1wead) /110 90~

AU YUHILRhR]

LOOT:€0T 1S ALIN AOD

(€6-06¥9 1LDO.D) €6-€07T ALY

€102:d7° 62D ISNV

¥861:7L€09 DHI

€661:1-€8€09 DHI

(LAT'€661:1-£8€09 DAD 600T:1-€8£09 DI ALDIT

WI)SAS SUYO0[ JO UONEIIJLID A

LOOT:EOT' TS AIIN A0D

(€6-06¥9 1LD0.1) €6-€07C ALDY/

€102:dT°62D ISNV

¥861:02109 DHI

€661:1-£8€09 DHI

(LAT €661:1-£8€09 DAD 600T: 1-£8£09 DAl ALDY

SUOISUSWIIP 3Y) JO UOTJBOLJLIO A

LOOT:E0T IS AIIN A0D

(L6-87€81 LDO.D 96-L0YE ALY

(€6-06¥9 LDOID) £6-€0TT ALOY

€102:dT°62D ISNV

€661:1-£8€09 DAl

(LAI' €661:1-£8£09 DHD) 6002: 1-€8€09 DAl ALY

uonoadsur fensi A

Sse[D) popuadsng s1oje[nsuy

4

¢

(4

quedAgoduug MTOLIN

BO9LOIPhBHEUY O

BH LLHIWAMOY XUHINLEeWAOH BHHORRHEO]] ‘(ardroweden) smrondoryedex (o) L anralgodung BHEC]

(rx 1t nangonad ‘Arerdoren
‘MmiArodu) 1,00 vasepy

(Adinon ‘ndoredooerr tonarreafooduns eagen)

OTT ANVANOD JOLVTINSNI AIAT AJOLVIOIVT LSAL

NOILVLIAHIODDV HAHAHdS

810T dunf 10, 4

S89I1LT N
oimeLuradye odu eLelddLe OX MOLBYO]

I

wﬁ $8910¢C A miouvs dowon nnHnivduioss J g

AVVH



v & p mudy

oxHoWodYx ‘g0

)

SI0CTIST 019 (80 B1howad) /110 90~

795a19

AU/ MHHYIRRRE]

LO0C-€0T' IS TN AOD

(€6-06%9 100D £6-£07T ALDI

0T0Z-1-09009 DAl

Y00C-11C19 DAl

€661-1-€8¢09 DAl

(LAT €66 1:1-€8£09 DI 600T: 1-£€8£09 DI ALOIY

Ire ur 1s9) axyound osnduuy

p-

LOOC-COT' IS AIIN AOD

(£6-06+9 1LDOI) £6-£02T ALDI!

€10¢-dT6CD ISNV

8861-1'6CD ISNV

0T0¢C-1-09009 D4I

€661-1-€8¢€09 DI

(LAT €661:1-€8€09 OAD) 600T: [-£8£09 DAl ALDI/

191 a3eyj0oA os[nduur Surnysi A1(]

LO0C-€0T"TS HIIN A0D

(£6-06¥9 LOOD) €6-€07T ALOI

€10¢-dC 62O ISNV

8861-1'6CD ISNV

0T0CZ-1-09009 OHI1

€661-1-¢8€09 DAl

(LAT €661:1-€8€09 DAI) 600T: [-€8£09 DAl ALOI!

1891 93e1j0A Kouonbauy romod 1o 29 Ki(q

€10¢-dC°6C0 ISNV

8861-1'6CD ISNV

1S9 [BOLI}OI[d PUR [BOIURYOW PAUIGUIO)

dogrond

¢

—

310¢ =unf

S8I9ILT N
MOLlero]f

ofimeruradye odl B1e1O9LR OF

80107 Av nyouve dowon nnunihpduosa ~

(4 L’~

AVVH



DIMENSIONS
-Diameter D,mm 290
-Spacing H,mm 170

. -Creepage distance,mm 380
-Coupling standard IEC 60120 20
-Approximate weight kg 15
Tolerances according to IEC 60305 and IEC 60383-1

|
- PERFORMANCE CHARACTERISTICS
-Minimum mechanical failing load,kN 210
-Residual strength,kN 168
-Dry lightning impulse withstand voltagekV 110/110
-Wet power-frequency withstand voltagekV 45
D) -Puncture voltage in insulating medium,kV 130
COMPONENTS
-Cap: Cast iron. Hot deep galvanizing >85um (BBUUg/mZ)
-Insulating part: Toughened glass
-Pin: Forged steel. Hot deep galvanizing >85um (zGUUg/mZ)
-Locking device: Stainless steel
#0 -Binding material: Portland cement

MARKING
Marking in compliance with IEC 60383-1

. N-685A-04
Rev |Sheet Docum.N"/ SignaturelDate

Dasigned @/’;77 24877 Letter| Sheet | Sheets
e 2227 | {hsulator type NC2108

|
Appmved%ﬁ L designation U2108| s Lic

—




- in heated warehouses, - in enclosed premisestddcin the
macroclimatic area with a temperate climate - up years

- under the awnings or in the premises, wheredhgerature and air
humidity disturbance do not differ from variatioinsthe open air (such as
tents, metal warehouses without heat insulationatkd in all
macroclimatic areas, including areas with tropatathate - up to 3 years;

- in open areas, located in all macroclimatic aréaduding areas
with tropical climate - up to 1 year,

5.3.2. Insulators must be placed on the statiostging places not
later than during 1 month since the date of itsarakrincluding the time of
transportation.

5.3.3. In the storing places boxes with insulatorsst be put on the
level ground in piles, crates with insulators -patlets.

5.3.4. Under the piles (pallets) are to be suppoirts00 mm height
from the ground to prevent freezing of boxes antéfsato the ground and
to be able to grip it by automatic loader.

5.3.5 It is necessary to provide lanes and drivewiy cars and
automatic loaders between piles.

5.3.6 Insulators of different types should be staredifferent piles.

5.3.7 Maintenance of insulators during the storgmiod till
installation should include regular visual inspewcti of insulators
packaging safety and support of the normal statethef piles with
insulators.

5.3.8 During storage in the open air isolators &hie installed in a
position which makes it impossible for collectingter in their cavities.

6 UTILIZATION
6.1 The following parts of insulator and packing auitable for
reclamation:
- Insulating part - glass,
- Cap - cast iron (ferrous materials)
- Rod and lock - steel (ferrous materials)
- Packaging - wood;
- Steel straps and nails - steel (ferrous matgrials
- Polypropylene strips - polypropylene,
- Polyethylene.
6.2 Cement-sand binder can be used as beton filler.

AKMN 26.15.25.000

——

LLC «LIC»
GLASS SUSPENTION DISK INSULATORS

MAINTENANCE GUIDE
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Maintenance guide is designed for technical pembrservicing
overhead transmission lines and power switchboaed D000 V

Maintenance guide contains description gidss suspension disc
insulators made afempered glass, information about its work, intehde
use, maintenance, permanent repair, storage, treatipn and utilization.

1SAFETY PRECAUTIONS
When working with glass suspension disc insulatoasle of tempered
glass, personal protective equipment should be used
- goggles for protection against particulate matiteituence;
- combined gloves for protection against mecharsitaduli.

2 DESCRIPTION AND OPERATION

2.1 Application of theinsulator

Glass suspension disc insulators madeeaipered glass (hereinafter
insulators) are designed for fixing and insulatminwires and overhead
ground-wire cables on overhead transmission linespawer switchboards,
substations of DC and AC voltages above 1000 Vumtb 100 Hz at an
ambient air temperature from minus 60 °© C to plGs°5C. Climatic
modification of insulator: for macroclimatic areagh moderate and cold
climate; for macroclimatic areas with dry or hurtriopical climate.

Insulators meet the requirements of IEC 60305, &120, IEC
60383.

2.2 Constitution of the product

Insulators must be supplied with splints or W-sliaglasps according
to IEC 60372.

2.3 Structure and Functioning

The insulator is shown on picture 1. Insulator ¢stssof an insulating
part (1), produced of the insulating glass wittifar quenching, cap (2) of
malleable cast iron and steel rod (3), connected lbgment-sand binder
(4). Cap and rod have a high temperature applicatiac coating, the
thickness is not less than 70 um (500 Yror insulators of tropicalized
construction — at least 100 um (700 §/nRRods for DC insulators have
anticorrosion plug (5). Insulators for tropical afut) contaminated areas
on customer's requirement also can be completdd amticorrosion zinc
plug. Insulator is equipped with splint (6a) or Waped lock (6b).

Suspension insulators are assembled in supportearsion strings.
The number of insulators in the string dependdra\oltage, operation
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- Blows on fittings and insulation parts of insolat

5.1.3. By agreement between the manufacturer anstormer
insulators can be transported and stored withockipg with the means of
amortization and fixation application in positidghat makes it impossible
for collecting water in the cavities of insulatgesovided protection of
products from climatic factors of environment amddmg to terms 5. 1. 2.

5.2 Rules of transportation

5.2.1. Depending on climatic factors forcing

- Conditions of insulators transportation shoutmrespond to the
conditions of storage under the awnings or in themises, where the
temperature and air humidity disturbance do ndedifrom variations in
the open air, located in the macroclimatic areasluding areas with
temperate and cold climate, in the atmosphere ptyge;

- Conditions of maritime transport - storage coodi in closed or
other free ventilation premises with no artificialegulation of
environmental conditions, where the temperature amd humidity
disturbance are substantially less than in the ogienlocated in all
macroclimatic areas, including areas with tropatahate.

5.2.2 Terms of the transportation and intermedg&tgage during
overloads should not exceed three months.

It is allowed to extend terms of transportation antermediate
storage of insulators during overloads due to gitame in steady-state
conditions.

5.2.3 Closed trucks, covered wagons, containerstransport and
cargo holds of ships are used as a means of transpo

5.2.4. Securing of loads in vehicles and transpiortsshould be done
according to rules applicable to that kind of tzors.

5.2.5 Boxes and crates with insulators should beeal in the vehicle
by use of the accessory mounting (braces, lashinglts) very tight in
order to prevent its displacement during the movéme

5.2.6. Loading and unloading of boxes can be maadeually or by
automatic loaders, crates, collected on a pallgtautomatic loaders.

DO NOT LOAD AND UNLOAD TRANSPORT PACKAGING
USING HOOKS OR STRAPS.

5.2.7 It is not allowed to throw boxes and craté wsulators during
loading and unloading.

5.3 Storageregulations

5.3.1 Insulators can be stored:



- Application of hydrophobic coating on the insolat (particular
requirements only).

4.2 Downstream inspection of insulators is reconueento make
using binoculars or similar optical devices enaplito detect small
damages on it, such as cracks in the fittings,oston of metal parts and
etc.

4.3 Having elicited any damage, it is necessarynake upstream
inspection, particularly, using funds for the dehy of staff to the
insulator for visual inspection.

4.4 In case of detection critical damages during é&xamination
insulators have to be dismantled.

4.5 Critical damages are:

- Mechanical damages (breakdown) of the insulagiags part;

- Remaining residue of the suspension glass irmul&drmed after
falling of its insulating parts;

- Persistent contamination of insulators, causirigong corona
discharge at high air humidity;

- Burns and melting of the glass;

- Traces of melting or damages of fittings andchttaent devices of
insulators;

- Missing or damage of locks in the string;

4.6 Contaminated during the operation products Ishbe cleared in
accordance with 3.2.1.

4.7 Other requirements for maintenance and operaifonsulators
shall correspond to the Operating rules and reiguisitof consumers’
electric installations and safety regulations fa bperation of consumers
electric installations, and other regulations inrcé in operating
organizations.
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5 TRANSPORTATION AND STORAGE

5.1 General requirements

5.1.1. Insulators must be packed when transpoagstoring.

5.1.2. During transportation and storage of insutathere should be
took action that make impossible:

- Ingress of aggressive substances (acids, allsaligents, sea water,
etc.) on the surface of insulators;

- Pollution of insulators and their components;

- Deformation and damage of components of insudadad packaging

conditions and other factors.

Picture 1 — glass suspension disc insulators

2.4 Marking of insulators

Marking of insulators is made by casting methodtlo@ insulation
part and (or) cap, and contains:

- Insulator type designation;

- Trademark of manufacturer;

- Year of manufacture (the last two numbers);

- Symbolic notation of glass composition (only e tnsulation part).

2.5 Packing

2.5.1 Insulators are packed after assembling imiogs. The number
of insulators in the string depends on its weigid aaries between 2 and
5 pieces.

2.5.2 For fulfillment of conditions 5.1.2, insulasoshould be packed
into transport packaging in the form of:

- solid or lath crates, collected into package;

- lath packet;

- special packaging according to the duly approvedmative
documents.

3INTENDED USAGES
3.1 Operating constraints
3.1.1 Removed to a place of assembly insulatorstramsport
containers (crates, lath packets, containers) beisinloaded near objects
of installation (overhead transmission lines sufgoopen distribution
system portals).
At wetlands transport containers with insulatorsstrie unloaded on



the linings, at dry places they can be unloadeecty onto the ground.

3.1.2 Before installation insulators must be cldaaad examined for
structural integrity.

3.1.3 It is not allowed to install insulators, whidave damaged
insulation details in the form of chips, crackditimg spoilages.

3.2 Preparation of insulatorsfor use

3.2.1 Cleaning of insulators before installation

3.2.1.1 It is possible to clear insulators of camtaation (probably on
insulators, packed in crates with no inner packggion storing place
(warehouse) with the help of fabric.

3.2.1.2 To facilitate the pollutant removal frone timsulators surface,
the fabric can be moistened by:

- benzine, to remove resinous and adipose dirt;

- a solution of ammonia;

- water with detergent or paste.

- orthophosphoric (phosphoric)acid to remove rustrk® from the
glass and fittings.

DO NOT APPLY THE PASTE AND DETERGENTS, WHICH
CONTENT THE ABRASIVE SUBSTANCES (PUMISE STONE, SAND
ETC.)

3.2.1.3 After the pollutant removal insulators ddobe carefully
wiped with a dry fabric to remove the scurf.

3.2.2 Instructions for mounting

3.2.2.1 Insulators should be mounted in a positioet makes it
impossible for water accumulation in the cavitiéthe ribs.

3.2.2.2 It is not allowed to join the insulator kviittings of the line or
circuit during the installation, if its dimensiod® not correspond to the
size of connecting elements of the insulator.

3.2.2.3 During the installation of insulators itnst allowed to use
fastening parts with dimensions that do not comwadpto the appropriate
size of insulators.

3.2.2.4 IT IS INTERDICT FOR MAINTENANCE STAFF TO MWE
DIRECTLY THROUGH INSULATORS DURING THE INSTALLATION
AND REPAIR.

3.2.2.5 Itis not allowed to carry out actions witkulators, which can
cause mechanical damages of the insulating partéittorgs of the
insulator.

3.2.2.6 Insulators should not be operated at loexteeding the
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maximal specified characteristic load, defined ¢ thasis of their
mechanical destructive force in tension (indicabgd markings in the
designation of insulators), taking into account thafety coefficient
specified for this product.

3.2.3 Mounting

3.2.3.1 Before installation insulators should bapted in suspension
and tension suspension sets according to the dotatiwe for TL or
distribution sub-stations.

3.2.3.2The coupling of insulators with each other and whthings
should be performed on the straight site or woquatiorm.

3.2.3.3 Lock-out of connection should be made bamseof splints or
W-shaped locks according to IEC 60372. Splints aok$ should be
installed so that the closing ends of splints ak$owere positioned in the
tension strings - down, in the suspension stringsthe direction of the
support riser.

3.2.3.4 When installing insulators, misalignmentagés of two near
insulators in the string should be not more thah B misalignment of
axes is more than 9 9, it is necessary to examiiks|of insulators, and in
the presence of any damages (crushing) to reptere. t

3.2.3.5Suspension insulators for 220 kV and above voltelgss
should be coupled in strings (suspension, tensgimgle-circuit and
multichain) on a wooden supports in the form ohttees (triangular,
guadrangular, semicircular), lattices or frames,ich protect the
insulators from damages during assembly and iasiat.

3.2.3.6 After assembly, it is necessary to check the migbih the
joints of the string, installation of splints andcks in insulators and
staples.

4 MAINTENANCE

4.1 Maintenance of insulators and insulator strisigsuld be made
according to the duly approved regulatory documesmtssuring the
implementation of these preventive measures:

- carrying out systematic inspections during roundfs open
distribution system, detours and fly rounds of tre@d transmission lines;

- Replacement of defective insulators;

- washing with water of thpolluted insulators

- Manual cleaning or replacement of polluted ingufa in case of
slicks and dirtying;



A @ PREFORMED LINE PRODUCTS

BELOS-PLP

Date : 04 November 2021
To whom it may concern

Dear Sir,

This reference certifies that Lviv Insulator Company LLC (LIC) having its
production facilities in Lviv, 301 Zelena str ., Ukraine has delivered glass insulators
for the followings projects:

No. The name of the project Type of insulator [ Q-ty, pes Delivery year
U 160BS 18 100
I Aglomeracja warszawska — U 210B 17 750
Siedlce 400 kV (49.8 km ) U 160BSP 8 670
U 210BP 6 366 2018-2019
U 160BS 84 010
PILA-KRZEWINA-PLEWISKA U 2108 53 900
2 400kV (113km) and Mikutowa — 2019-2020
Czarna 400kV (133km) L 1ogBap 12 120
U 210BP 8676
U 160BS 6 000
- o U 210B 16 800
elm - Lublin Systemowa
3 400KV U 160BSP 1050 2018
U 210BP 4200
U 240B 6 900
4 Zarnowiec — Gdansk Blonia U 210B 1512 Saio
400kV U 210BP 1 656
160BSP 1970
5 Gdansk-Przyjazn 400kV U.2e0 2019
U 210BP 6620

LT

BELOS-PLP Spatka Akeyjna | ul. Gen. J. Kustronia 74, 43-301 Bielsko-Biala | tel. +48:83 814 50 21 | fax +48 33 814 13 52 | www.belos-plp.com.pl
Sad Rejonowy: w. Bielsku-Biatej VIl Wydziat Gospodarczy. Krajowego Rejestru Sadowego KRS 0000050404 I NIP.547-016-98-68 | Regon 070458813
Kapitat zaktadowy. (wplacony) — 4.485.564,98 PLN | Kento bankowe BANK PEKAOQ S.A. Bielsko-Biala 65 1240 4142 1111 0000/4824 4341




A @ PREFORMIED LINE PRODUCTS

BELOS-PLP
U 160BS 29 800
6 Krajnik — Baczyna 400kV U 2108 26 500 2020
U 160BSP 2710
KOZIENICE-MORY -
7 PIASECZNO 220kV U 210BP 624 2020
Polskie Sieci U 16085 600
8 Elektroenergetyczne S.A. (PSE) U 2108 100 2021
warehouse U 160BL 100
9 Krajnik — Morzyczyn 400kV U 160BS 1982 2021

The above mentioned glass insulators were produced on alumina cement and
were installed in 2018-2021 and showed excellence in operation and performance.
There were no claims to the quality of the insulators neither during the construction
nor during their period of work. Glass insulators have passed the requirements of
international standards IEC 60383-1, IEC 61211, IEC 60120, IEC 60797, IEC 60437,
IEC 61467, IEC 60383-2, IEC 61284 and specifications of PSE ( Polish power
system) . The Laboratory of LIC corresponds to the requirements of ISO/IEC
17025:2017 with highly competent professionals. The business management system of
LIC has been certified by an independent body in accordance with: ISO 9001:2015,
[SO 14001:2015, ISO 45001:2018.

The high quality of each type produced goods is approved by type test reports
and special tests, carried out in international independent testing laboratories: Instytut
Energetyki (Poland), EGU-HV Laboratory a.s. (Czech Republic), VEIKI-VNL
(Hungary), Powertech lab (Canada), Central Power Research Institute (India), CESI

n
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7 PREFORMED LINE PRODUCTS
BELOS-PLP

We hope that we will be dealing with your company in the future as we have a
huge excellent experience in cooperation within last 7 years.

In case of any questions, please feel free to contact us during office time at
Design  Engineer ~Mrs.  Agnieszka  Gruszka  +488382016204  or mail
Agnieszka.Gruszka@belos-plp.com.pl

ﬁéﬁgu@S"PLp spéika Akcyjna
301 BIELSKO-BIAA
" Arnia 74-le). 033 814 502
: REGON: 070488813

Noslun it

ll;ﬁ -
T KL AL

Andrzej Szary

Marketing Specialist

BELOS-PLP Spolka Akeyjnall ul. Gen. J: Kustronia 74, 43-301 Bielsko-Biata | tel. +48 33 814 50 21 | fax +48'33 814 13 52 | www.belos-plp.com.pl
Sad Rejonowy. w. Bielsku-Biatej VIl Wydziat Gospodarezy Krajowego Rejestru Sadowego KRS 00000 50404 I INIP.547-016-98-68 | Regon 070458813
Kapitat zakladowy (wplacony) — 4.485.564,98 RN I Konto bankowe BANK PEKA® S:A. Bielsko-Biata 65 12404142 1111.0000 4824 4341




 ENERGODINVEST

- Your ref:
5 7
To Whom it may Concern
L :l
- Our ref, date: b
IDVISKA/-I &= /18- Sarajevo 20.6.2018

- Subject:

Quality Confirmation Certificate

Hereby we would like to confirm that the “Lviv Insulator Company LLC* ( LIC), having its
production facilities in Lviv, Ukraine has delivered the following glass insulators for
construction of 400 kV OHL Lastva-Pljevlja (section Cevo-Pljevlja) and associated 110 kV OHL
diversions in Montenegro to ENERGOINVEST & ENERGOMONTAZA Consortium
represented by Leader of Consortium ENERGOINVEST, d.d. — Sarajevo, as follows:

1. U120 B+Zs — standard type — 1890 pes, 135 single.double strings with 7/14 pcs (year2016),

110 kV

2. U160 BS+ZS- standard type — 32975 pcs, 912 single/double strings with 19/38 pcs

(year2016), 400 kV

3. U210 B+ZS - standard type — 31440,1746 double strings with 18 pcs (year2016) , 400 kV

The above mentioned glass insulators were supplied within June- October 2016 to Niksic,
Montenegro and have passed all tests according to IEC standards.

The above mentioned insulators/strings were installed upon deliveries in from end 2016 to now
and showed excellence in operation and performance. So far no claims have been put on the

above mentioned glass insu

/
Best regards, %W

Ismet Dzubur, Manager /
Energoinvest, d.d.- Sarajevo_ 10

/iTransmission lines dept.

ENERGOINVEST, d.d. - SARAJEVO

ators performance.

Entered into Registry of Cantonal Court Sarajevo, under number: UF/--2672/94 dated 7.9.1994
and UF/1-389/04 dated 30. 03. 2004.

71000 Sarajevo, Hamdije Cemerlica 2

BOSNIA AND HERZEGOVINA

tel.; (**387 33) 610355; 610114; 703301

At:

ID / Tax number: 4200214380009; VAT number: 200214380009

Razvojna banka Federacije Bosne i Hercegovine

fax:(**387 33) 659618 1410010000083876 BOSNA BANK INTERNATIONAL, d.d. Sarajevo
E-mail: generalmanager@energoinvest.ba 3323@%3%2%;23 IL\//%C;ETT ?QN;( CIY-d- Sarajevo
A ; anka, d.d. Tuzla

hup 7 doivestba 16100000 10300053 RAIFFEISEN BANK, d.d. BIH, Sarajevo
1020500000016973 UNION BANKA,d.d. Sarajevo
1540011100039043 Intesa Sanpaolo Banka d.d. Bosna i Hercegovina
1344701000121009 ASA Banka, d.d. Sarajevo
1602000001007950 VAKUF SKA BANKA, d.d. Sarajevo
14010100 11355920 SBERBANK BiH SARAJEVO
3060340000675073 Addiko Bank
1011010000625298 Privredna Banka Sarajevo - d.d. Sarajevo
1990490057001709 Sparkasse Bank, d.d. Sarajevo




TRADE J5.C

HK - Investment and Trade Joint Stock Company
Add: 101B Au Co Road, Tay Ho Dist., Hanoi.

Tel: 024 37183941

Email: info/@hkec.com.vn

Fax: 024 37192637
Website: www.hkec.com.vn

To Whom it may Concern:
Hereby we would like to confirm that the LVIV Insulator Plant, having its production facilities in
LVIV, Ukraine has delivery the following glass insulators to our company:

No. Project Goods ~ Year Voltage level

Line 220kV Viet tri — Yen 160kN: 5760pcs

: gl 70kN: 7978pcs 4000 e
Line 110kV Hai duong — U70BS: 2922pcs

4 Lai khe U120B: 1518pcs AR g
Line 110kV Hai duong — U70BS: 2886pcs

3 Phuc dien U120B: 1512pcs =210 e

. U70BLP+ZS:
4 Lmeéggfvn[):i“ang 1097pes 2015 500KV
gng U300B+ZS: 5080pcs

U70BS: 1631pcs
Line 220kV Phu Lam - Cai | U120B: 13502pcs

+ Lay 2 U160BS: 2268pcs | 2010 aalliey

U210B: 5292
U70BS: 5184pcs
Line 500/220kV U120B: 1154pcs
Hiep Hoa — Dong anh — U160BS: 1243pcs
0 Biig il U210B: 2527pes 2005 SRRy

U300B: 2527pcs
U400B: 4629pcs

The above mentioned glass insulator were installed upon deliveries in Vietnam from 2006 to
now and showed excellence in operation and performance. So far no claims has been put on the
above mentioned glass insulators performance. We confirmed annual self-destruction rate of
supplied glass insulators was not exceeding 1 per 10 000 pcs.

HK INVESTMENT AND TRADE JOINT STOCK COMPANY

General Director
NGUYEN THI HONG NGA

~

G,
Nowuon 0hi

NG GIAM BO(

Hong Noa
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