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of the mесhапiсаl cable соппесfоrs ZSSIV 150-240/6S 36kY

Requirementý: lEC 61 238-1 -3:201 8, mапчfасtчrеr specifications

The test methods: lEC 61238-1-3:2018.

product паmе:

ModeI and type:

мапчfасtчrеr:

счstоmеr:

Rеаsоп:

Testing results:

Mechanical cable соппеGtоr

ZSSN 150_240/6S 36kv

Соmрапу RADPOL S.A
Poland, Czluchow (27-300), st. Batoreg о 14

РЕ "VКF "Soznanie"
Ukrаiпе, Kyiv rеgiоп, Obukhiv district, Ukrаiпkа,
Dniprovskyi ачепuе, building 20, office 55 Ьу рrоху of
the соmрапу RADPOL S.A. from January 11,2024

Сопtrасt Nq 3-02-24 of 08.02.2о24

Mechanical cable соппесtоrs ZSSN 150-240/65 36kY
with copper - соррец аlчmiпum - аlumiпчm,
aI чmiпiчm -сорреr conductor combinaffons have
passed fhe fesfs, safbfy requiremenfs of,
l ЕС б 1 238- 1 -3 : 20 1 8 ап d m ап ufactu re r specffrcafibns.
(the testing results аrе given at the additionaltesting rероrts NsNs
07/24-1 ... 07/24-2, which Ь fhe iпtеgrаl part of this testing rероrt)

The testing reSUltS аге valid fоr the tested samples оп|у.
This testing rероrt сап't Ье rерrоdчсеd раrtlу, duplicated and distributed as ап official document without permission of the testing lаЬогаtоry.
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The testing lаЬоrаtоry of "LIZO Ltd." Testing rерогt Ns 07/24

List and пumЬеrs of the testing reports where the testing results аrе given

Test

1. Electrical tests,
(lEC 61238-1-3:2018 clause 6)

2. MechanicaItests
(lEC 61238-1-3:2018 clause 7)

ll1.1il ро БувАльнА
ЛАБОРАТОРIЯ

"лIзо,,

Testing report

a,7124-1

07124-2
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Тhе testing lаЬоrаtоry of "LIZO Ltd."

Name:
мапчfасtчrеr:
Model and type:
Рчrроsе:

Techn ical characteristics

Class:
cond uсtоr cross-sections :

The bolt tightening torque:
Batch пumЬеr:
Dimensions(L/ZlDld):

The tests wеrе реrfоrmеd Ьу:

Deputy Head of the testing laboratory:

Епgiпееr:

Епgiпеег:

Епgiпееr:

Testing rерогt Ne 07/24

CHARACTERlSTlCS

Mechanical cable соппесtог.
Соmрапу RADPOL S.A
ZSSN 150-240lбS 36kV.
They аrе used to соппесt aluminum, сорреr, as
well as а combination of сорреr-а|umiпum, rоuпd
and sector, solid and multi-wire cable conductors,
fоr voltages up to ЗбkV.

А1.
(150 - 240) mm2.
(34 t 2) Nm.
03124,
(120 l 54 l32 l20)

S. S. Lakhovskyi

О, О, Nepyivoda

D. S. Denys

А. S. Shevtsiv

,. z ,_
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TESTING REPORT Ng 07/24-1

Electrical fesfs of the mechanical cable соппесfоrs ZSSN 150-240/65 36kY

Requirements: lEC 61238-1-3:2018 clause 6.6.

The test methods: lEC 61238-1-3:2018 clause 6.1 ,..cIause 6.5.

product паmе:

Model апd type:

мапufасturеr:

Customer:

Reason:

Testing results:

MechanicaI cable соппесtоr

ZSSN 150-240lбS 36kv

Company RADPOL S.A
PoIand, Czluchow (27-300), st. Batorego 14

РЕ "VКF "Soznanie"
Ukrаiпе, Kyiv region, Obukhiv district, Ukrainka,
Dniprovskyi ачепче, building 20, office 55 Ьу рrоху
of the соmрапу RADPOL S.A. from Jапuаry 11,2О24

Contract Ng 3-о2-24 of 08.02 .2024

Месhапiсаl cable соппесfоrs ZSSN 150-240/65 36kУ
with copper - copper, аlчmiпum - аlчmiпчm,
copper - аlчmiпum сопdчсtоr combinafions have
passed the electrical fesfs, safbfies requiremenfs of
lEC 61238-1-3:2018 clause б апd mапчfасtчrеr's
specifrcatюns.

The testing геsults аrе valid for the tested samples опlу.
ThiS testing rерогt can't Ье rерrоdчсеd рагtlу, duplicated and distributed aS ап official document Without permission of the testing laboratory,
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The testing lаЬоrаtоry of "LIZO Ltd." Testing герогt N9 07124-1

Samples'receiving date: 26.Ш.2а24"
Quantity of the tested samples; 36.
ldentification пumЬеrs of the samples: Ns1 ... Ns36.
The testing dates: 2В,О3.2024 - 25.06.2О24.
The testing place: Testing lаЬоrаtоry of "LIZO Ltd"

3, Руmопепkа stг., Lviv
The environmental conditions:

temperature: (20 - 26) "С;

аir рrеssurе: (96 - 101) kPa;
humidity: (45 - 75) Yо.

1. Tested samples:

Mechanical cable connectors:

Мапufасturег: Соmрапу RADPOL S.A.
Model and type: ZSSN 150-240/6S 36kV.
Class: А1.
Main сопduсtог cross-sections: (150 - 240) mm2.
The bolt tightening torque: (34 * 2) Nm,
Batch пчmЬеr: 03124,

conductors:

Сопduсtоr material: Соррег Сорреr
Conductor cross-section: 240 mm2 150 mm2
Сопduсtоr diameter: 1В,В mm 15,2 mm
Shape: Round Round
class in ассогdапсе with
lEC 6022В: Stгanded Stranded
Cornpacted: Uncompacted Uncompacted
NumЬеr and placement
of lауеrs: З 3
Туре of coating: No сочеr No сочеr
Туре of imргеgпаtiоп: Without imрrеgпаtiоп Without impregnation

conductor mаtегiаl: Aluminum Aluminum
Сопduсtог сгоss-sесtiоп: 240 mm2 150 mm2
Сопduсtог diаmеtеr: 19,0 mm 15,4 mm
Shape: Round Round
class in ассоrdапсе with
lEC 60228: Stranded Stranded
Compacted: Uncompacted Uncompacted
NumЬеr and placement
of lауегs: 2 2
Туре of coating: No сочеr No сочеr
Туре of impregnation: Without impregnation Without impregnation

.ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ
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The testing lаЬоrаtоry of "LIZO Ltd." Testing rерогt Ns 07/24-1

2. Теstiцg procedure:

The tests аrе реrfоrmеd in ассогdапсе with lEC 6'l2З8-1-З:20,1В clause 6,
circuits аrе mounted with the mахimum cross-section of сопduсtогs and combinations of

сорреr * сорреr, aluminum * aluminum, aluminum * соррег and circuits with the minimum
cross-section of conductors and simiIar combinations.

The conducting paths lengths and сопfiguгаtiоп аrе specified in ассогdапсе with Table 1

and Fig.2 in ассоrdапсе with lEC 61238-'|-3:2018.

Table 1 - The conducting paths lengths in circuit

Ns
The соппесtiпq paths lenqths, mm

la lb lr d
1 240 240 600 1240
2 190 190 500 980

Mechanical соппесtоrs аrе installed in ассоrdапсе with mапufасturег's installation
instructions,

The tеmреrаturе of the rеfегепсе conductors and the соппесtоrs is measured Ьу the
resistive tеmреrаturе trапsduсег in the points which соггеsропds IEC 6't238-1-3:2018 clause
6.2.3.

The electrical геsistапсе of the соппесtоrs and the rеfеrепсе conductors аrе measured
between two adjacent mеаsurеmепt points (points of the potential balancing) uпdеr the dirесt
сurrепt. Measurements аrе регfоrmеd Ьу volt-ammeter method. The геsistапсе is calculated Ьу
division of the voltage drор to the dirесt сurrепt value which is not mоrе than 10 % of the heat
cycle current vаluе. Diгесt сurrепt and voltage drop mеаsurеmепt is регfоrmеd with the рrесisiоп
of measurements within the гапgе + 0,5 Уо.

А total of 1000 heating-cooling cycles аrе регfоrmеd duгiпg the tests. Heating-cooling is
саrriеd out iп ассоrdапсе with the thermal cycle profile presented in Fig. 1.

Measurements of the tеmреrаturе and rеsistапсе valuation аrе made fог the next cycles:
- 0 (before the heat cycle), опlу va|uation of the resistance;
- 200, before shогt circuit;
- 200, аftеr shогt circuit;
- 250;
- else аftеr each 75 cycles (14 measurements iп suпп).

Теmреrаturе mеаsurеmепt and resistance valuation аrе provided fоr the rеfегепсе
сопduсtоrs and for each соппесtог. The results аrе documented. Maximum tеmреrаturеs of the
геfеrепсе conductors and of each соппесtоr аrе fixed immediately Ьеfоrе оr аftеr the heat cycle.

The rеsistапсе of each sample of the circuit is mеаsurеd Ьеfоrе the first heat cycle. The
purpose of the first heat cycle is to dеtегmiпе the rеfеrепсе сопduсtоr tеmреrаturе for its
application in subsequent cycles апd to identify the median tеmреrаturе соппесtоr. When testing
а сirсuit with а combination of aluminum - сорреr conductors, the сопtrоl tеmреrаturе is
determined fоr the aluminum conductor.

Equi|ibrium is rеасhеd when the rеfегепсе сопduсtоr and the соппесtоrs do not vary in

temperature Ьу mоrе than t 2 К,

ВИПРОБУВАЛЬНА
ллБорАторtя
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The testing lаЬоrаtоry of "L|ZO Ltd." Testing rероrt Ns 07/24-,1

Rеfеrепсе сопduсtоr tеmрегаtu rе;
Median соппесtоr temperature does поt
differ Ьу mоrе than 3 К соmраrеd to cycle 1

when equilibrium is rеасhеd;
Med iап соппесtог tеmреrаturе,
<з5 "с fог all соппесtоrs and rеfеrепсе
сопduсtоr.

Fig,1 - Profile of the second heat cycle

Six shоrt-сirсuits аrе applied fоr each соппесtоr from the testing loop аftеr 200 cycles of
heating and cooling. The short-circuit test is регfоrmеd Ьу shогt impulses. The shоrt-сiгсuit test
сurrепt level shall Ье suсh, that it raises the rеfеrепсе conductor frоm а tеmреrаtuге S35 'С to а
temperature Ьеtwееп 250 ОС апd 270 ОС. Calculated in ассоrdапсе with Аппех D
lEC 612З8-1-3:20,1В. The testing loop is cooled to the tеmреrаturе S 35 0С аftеr each impulse,

The mеаsurеmепts results evaluation and the calculation of the following раrаmеtеrs аrе
реrfоrmеd аftег ,1000 cycles of heating-cooling in accordance with Аппех F lEC 6'1238-1-3:20'18:

the соппесtоr resistance factor k fог each of the six соппесtоrs at all the
measu rеmепt intervals;
the initial sсаttег d, between six initial values of ko, calculated before heat cycle;
the mеап sсаttеr В, between the six values of k, ачеrаgеd очеr the last '1'1

measu rеmепt iпtегчаls;
the change in resistance factor D fог each of the six соппесtоrs; D is the change in
the value of k taken очеr the last 1'I measurement iпtеrчаls, calculated as а fraction
of the mеап value of k in this iпtегчаl;
the rеsistапсе fасtог ratio z1, calculated as the ratio between resistance factor fог
each соппесtоr found at апу stage of the measurement series to the resistance
factor of the same соппесtоr mеаsurеd at cycle по. zero, calculated fоr last 11

rпеаsurеmепts;
the maximum tеmреrаturе 0mах оп each соппесtог;

1.

2.

J.
4.

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ
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The testing lаЬоrаtоry of "LIZO Ltd,"

а > ВO{Д ог 500 mm, whiсhечег is the grеаtеr;
А - сгоss section of the сопdчсtоr (mm2);
lr>_ l" + lp + l1,

for stranded conductors:
l", !ь = 75r/A оr 150 mm, whichever is the grеаtеr;

З. Rеqчirеmепts:

Testing rерогt N9 07124-1

1. Rеfеrепсе conductor;
2, Еquаlizегs (fоr stгапdеd сопduсtогs);
3. Соппесtоrs

Fig.2 - Testing loop

вигlровувАльнА
ЛАБОРАТОРIЯ

"лIзо"

Table 2 - Test rеquirеmепts

Ns parameter махimum чаlше

1 lnitial sсаttеr d 0,3

L Меап sсаttеr В 0,3

з Change in rеsistапсе factor D 0,15

4 Resistance factor rаtiо z{ 2,о

5 Махimum tеmреrаturе 0.r" 0ret

Ф вл_7.8/01 Page 5 of {6



The testing lаЬоrаtоry of "LIZO Ltd." Testing rерогt N9 07124-1

4" Testinq resulb;

4.1. Соппесtогs testing results in circuit with maximum conductor's cross-section 240 mm2 and а
cornbination of сорреr * сорреr (сirсuit 1)

Tabte З - Resistance factor k, resistance factor гаtiо l and change in геsistапсе factor Dn

* Value of the sample's resistance indicated fоr tеmреrаtчrе 20 'С.

Thermal profile; lr.r = 980 А, tl = 40 miп, tz = 25 miп, l = |r = 20 А.
SC teSt: lsc = 18В96 А, t." = 5,0 S.

Table 4 * Maximum temperatures

N9 Cycle

Соппесtоr Ne1 Соппесtоr Ns2 Соппесtоr Ns3 соппесtоr N94 connector Ns5 connector N96

Fасtог
k

Fасtог
гаtiо ,,l

Fасtог
k

Fасtоr
rаtiо z\

Fасtог
k

Fасtог
ratio,i

Fасtоr
k

Fасtог
rаtiо ,1

Fасtоr
k

Fасiоr
rаtiо,{

Fасtоr
k

Fасtог
гаtiо ui

1 о 0,549 0,605 0,531 0,576 о,612 0,556

2 200 0,5в7 07 0,684 1,,1з 0,571 ,0в 0,658 1,14 0,694 1 ,13 0,602 1,08

3 200 0,595 ,0в 0,701 1,16 0,580 ,09 о,674 1.17 0,697 1,14 0,61з 1,10

4 25о 0,609 1 0,733 1,21 0,589 1 ,11 о,тlз 1,24 0,7зз 1,2о 0,6з9 1,15

А 0,616 2 о,777 1,29 0,6о7 14 о,7з9 1,2а о,755 1,2з о,65в 1,1в

6 400 U,oJz 0,793 1,31 0,619 17 0,769 1,зз о,771 1,26 0,67,1 1.21

7 475 0,644 7 0,797 1,з2 0,6з4 19 о,775 1,35 0,780 1,27 0,6в7 1,24

8 55о 0,656 2о о,817 l ,Jэ 0,6з8 ,2о о,791 l,J/ о,789 1,29 а,717 1,29

9 625 0,664 21 0,832 ,1 ,зв 0,645 ,21 0,793 1,зв 0,799 1,з1 0,735 1,з2

10 700 0,666 21 о,а42 1,39 0,652 0,81 1 1,41 0,805 1,з1 0,7з9 4aa

11 17q 0,67з zз 0,859 1,42 0,668 ,26 0,81,1 1,41 0,807 0,760 1,37

12 в50 0,678 24 0,870 1,44 0,666 ,zc 0,825 1,43 0,в18 1,з4 0,758 1,36

13 925 0,693 26 0,879 1,45 0,675 ,27 0,8з5 1,45 о,в25 1,35 о,771 1,39

14 1 000 0,700 0,вв5 ,1 
,46 0,694 1,31 0,в47 1,47 0,840 1,з7 о,779 1,40

15
Change in

гesistance
factor D

0,0в 0"13 0,09 0,1 1 0,09 0,13

Cycle
Rеfеrепсе
сопduсtоr

соппесtоr
Ns,|

соппесtоr
Nе2

соппесtоr
N9з

соппесtоr
N94

connector
Ne5

соппесtоr
Nсб

lп сirсчit

0 rеr ('С) 0*" ("С) 0 *r (С) 0 *, ("С) 0,-, ('С) 0*r ("С) 0 *" ('С) 0к (С)

1 1
,1з0,0 96,0 100,0 в8,0 ,100,0 100,0 94,0 20,0

2 200 130,0 96,0 100,0 в9,0 100,0 100,0 94,0 20,в

, 200 129,0 96,0 101 ,0 в9,0 100,0 100,0 95,0 21,0

4 250 130,0 96,7 101 ,0 89,0 100,з 100,5 96,0

5 325 1з0,0 97,0 1о2,0 90,0 ,100,в 100,4 97,0 23,0

6 400 130,0 9в,0 102,2 9,1,0 101 ,0
,100,в 9в,0 24,0

7 475 1з0,0 99,0 102,0 92,0 ,100,9 101 ,0 98,0 23,8

о 550 1з0,0 99,0 1о2,4 93,0 101 ,0 102,0 98,0 24,2

9 625 130,0 99,0 103,0 94,0 101 ,5 102,0 9в,0 24,5

l0 700 130,0 99,0 103,0 95,0 102,0 102,6 9в,0 23,9

11 775 130,0 99,в 103,0 95,0 ,102,0 10з,0 9в,0 2з,5

12 в50 130,0 99,5 103,0 95,3 l02,0 10з,0 99,0 24,4

1з 925 130,0 100,0 10з,2 95,7 102,2 103,0 99,0 23,0

14 1 000 130,0 ,100,0 103,0 96,0 102,4 10з,0 99,5 2з,6

15 Мах value 1з0,0 100,0 103,2 96,0 1о2,4 103,0 99,5 24,5

ВИПРОБУВАJlЬНА
ЛАБОРАТОРtЯ
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The testing laboratory of "LIZO Ltd." Testing rероrt Nэ 07124-1

4,2. Соппесtоrs testing results in circuit with minimum conductor's, cгoss-section 'l50 mm2 and а
combination of сорреr - соррег (circuit 2)

Table 5 - Resistance fасtоr k, rеsistапсе factor rаtiо zl and change iп resistance factor D*

hI9 Cycle

Соппесtоr Nq1 соппесtоr N92 Соппесtоr Ns3 Соппесtоr Ns4 Соппесtоr Ne5 соппесtоr Nsб

Fасtоr
k

Fасtоr
rаtiо,4

Fасtоr
k

Fасtог
rаtiо z1

Fасtоr
k

Fасtог
ratio i

Fасtог
k

Fасtог
ratio i

Fасtог
k

Fасtоr
ratio i

Fасtоr
k

Fасtоr
rаtiо 11

1 0 0,719 0,665 0,6зб 0,6з0 0,626 0,659

2 200 0,в05 1,12 0,754 1,1з 0,704 1,11 0,667 1,06 0,667 1,07 0,724 1,10

3 200 0,789 1,10 0,743 1,12 0,6вб 1,0в 0,649 1,03 0,652 1,о4 о,712 1,0в

4 25о 0,805 1,12 0,754 1,1з 0,699 ,1 

,10 0,658 ,1,04 0,668 1,07 0,7з0 ,1
1

5 325 0,808 1,12 о,764 1,15 0,713 1,12 0,666 ,] 
,06 0,675 1,0в 0,752 1 4

6 400 0,в20 1,14 0,771 ,1,16 0,7з1 1,15 0,678 1,0в 0,6в0 1,09 0,76в 1 7

7 475 U,oJc 1,16 0,769 ,l,16 о,725 1,14 0,693 ,1,10 0,692 1 ,11 0,7в2 1,16

в 550 0,865 1,20 0,7в4 1,1в 0,744 1.17 0,707 1,12 0,711 1,14 0,772 1 7

9 A?q 0,в70 1,21 0,778 1,17 0,7з9 -1,16 0,710 1,13 0,71з 1,14 0,773 1 7

10 700 0,874 1,22 0,7в7 1,1в 0,753 1,19 0,710 1,1з 0,714 1,14 0,77в 1 8

11 775 0,в90 1,24 0,797 1,20 0,764 1,20 0,725 1,15 о,722 1,15 0,7вб 1,19

12 в50 0,905 1,26 0,в00 1,20 0,77з 1,22 0,7з4 1,17 0,7з1 1,17 0,7в7 1 о

13 925 0,92,1 1,2в 0,807 1,21 0,770 1,21 о,72в 1,16 0,733 1.17 0,789 1,20

14 1 000 0,952 1,33 0,в12 1,22 0,786 1,24 0,742 1 

"1В
0,741 ,1,1в 0,80з 1,22

t5
change iп

rеsistапсе
fасtоr D

0,1 з 0,05 0,0в 0,0в 0,07 0,06

* Value of the sample's rеsistапсе indicated for temperature 20 'С.

Тhеrmаl profile: ]ш = 700 А, tl = 35 miп, tz = 22 miп, l = Ir = 20 А,
SC test: lsc = 1 1810 А, tsc = 5,0 S.

Table б - Maximum tеmрегаturеs

N9 Cycle
Rеfеrепсе
conductor

соппесtоr
N91

соппесtоr
N92

соппесtоr
Ns3

соппесtоr
м4

соппесtоr
N95

соппесtоr
N96

lп circuit

0,.r fС) 0 *, ('С) 0 *" ("С) 0*" ("С) 0 *, ("С) 0 *" (С) 0 *, (С) 0 к ('с)

1 1 135,0 102,0 101 ,0 99,0 98,0 98,0 100,0 20,0

2 200 135,0 10з,0 101 ,0 100,0 98,6 99,0 100,6 25,0

а 200 135,0 103,0 101 ,6 100,0 98,8 99,0 101,0 24,0

4 250 1з5,0 10з,4 102,0 101,0 99,0 99,2 101 ,0 25,0

5 з25 135,0 10з,7 102,0 101,0 99,0 99,6 101 ,8 24,6

6 400 135,0 ,104,0 102,4 101,5 99,5 ооо 102,0 ,л,)

7 475 1з5,0 104,0 102,з 102,0 99,6 100,0 102,0 20,0

8 550 135,0 104,0 102,в ,102,0 ооо 100,2 102,0 25,0

9 135,0 105,0 103,0 102,3 100,0 100,6 ,10з,0 25,5
,l0 700 1з5,0 105,0 103,0 102,7 100,0 ,101,0 103,0 23,4

11 1з5,0 106,0 1оэ,2 103,0 ,101,0 101 ,0 10з,3 22,4

12 в50 1з5,0 106,8 10з,з 10з,0 101,4 102,0 103,5 23,0

1з 925 ,135,0 106,6 10з,6 10з,5 102,0 102,0 103,3 23,2

14 1000 1з5,0 107,0 -l03,4 104,0 -i02,0 102,2 j 03,6 22,8

,t5 Мах value 1з5,0 107,0 10з,6 104,0 102,0 102,2 103,6 25,5

БЙПРОВУВАЛЬНА
лдБорАторlя
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The testing lаЬогаtоry of "LIZO Ltd." Testing герогt N9 07/24-1

4.3. Соппесtоrs testing rеsults iп сirсuit with mахimum conductor's сrоss-sесtiоп 240 mm2 and а
combination of aluminum - aluminum (сiгсuit 3)

Table 7 - Resistance fасtоr k, resistance factor rаtiо z\ and change in rеsistапсе fасtог D*

Тhеrmаl profile: lпr = 730 А, tl = 35 min, tz = 22 min, l = l, = 20 А.
SC test: lsc = 12489 А, tsc = 5,0 S.

Table 8 - Maximum tеmреrаturеs

N9 CycIe

Gоппесtоr Ns't соппесtоr N92 connector N9з connector N94 соппесtоr N95 соппесtоr Nsб

Fасtоr
k

Fасtоr
rаtiо /

Fасtоr
k

Fасtоr
ratio,l

Fасtоr
k

Fасtоr
гаtiо i

Fасtог
k

Fасtоr
гаtiо ,,l

Fасtоr
k

Fасtог
гаtiо zl

Fасtоr
k

Fасtоr
гаtiо zl

1 0 0,549 0,605 0,5з1 0,576 0,612 0,556

2 200 п (А7 1,о7 0,6в4 1,1з 0,571 1,0в 0,658 1-14 0,694 1,13 0,602 1,0в

J 200 0,595 1,0в 0,701 1,,16 0,5в0 1,09 о,674 1,17 0,697 1,14 0,6,13 1,10

4 25о о,6о9 1 ,11 0,733 21 0,5в9 1 ,11 0,713 1,24 0,7зз 1,20 0,6з9 1.15

5 з25 0,616 1.12 о,777 ,29 0,607 1.14 0,7з9 1,2в 0,755 0,65tt 1.1в

6 400 0,6з2 1,,15 0,79з ,JI 0,619 1,17 0,769 1,33 о,771 26 0,671 1,21

7 475 0,644 1,17 о,797 з2 0,6з4 1,19 о,775 1,35 0,7в0 27 0,687 1,24

8 550 0,656 1,2о 0,8,17 ,з5 0,6зв 1,2о 0,791 1,37 0,789 29 о,717 1,29
о 625 0,664 1,21 о,8з2 зв 0,645 1,21 0,79з 1,з8 0,799 31 0,735 1,з2
,l0 700 0,666 1,21 о,842 з9 0,652 1,2з 0,в1 1 1,41 0,805 з1 0,739 1aа

11 77Ё, 0,673 1,2з 0,в59 1,42 0,66в 1,26 о,в11 1,41 0,807 Jz 0,760 1,з7

12 в50 0,67в 1,24 0,в70 ,44 0,666 1,25 0,825 1,4з 0,81в з4 0,758 1,36

13 о26 0,69з 1,26 0,879 0,675 1,27 0,835 1,45 0,в25 ,з5 о,771 1,39

14 1 000 0,700 1,28 0,885 1,46 0,694 1,з1 о,847 1,47 0,840 1,з7 о,779 1,4о

15
L;nange lп

геs istance
fасtоr D

0,08 0,1 з 0,09 0,1,1 0,09 0"1з

- Value of the sample's resistance indicated fоr tеmрегаturе 20 "С.

N9 Cycle
Rеfеrепсе
conductor

Gоппесtоr
N91

соппесtоr
N92

соппесtоr
N93

соппесtоr
N94

соппесtоr
N95

соппесtоr
N96

lп circuit

0 rеr fС) 0 ** fС) 0*, ("С) 0*" (С) 0 ** ("С) 0 *r ("С) 0,** ("С) 0к (с)
1 1 130,0 96,0 100,0 8в,0 100,0 100,0 94,0 20,0

2 200 ,t30,0 96,0 100,0 89,0 100,0 100,0 94,0 20,в

3 200 129,0 96,0 101 ,0 89,0 ,100,0 100,0 95,0 2,1,0

4 250 130,0 96,7 101 ,0 89,0 ,100,3 ,100,5 96,0 22,в

5 5z5 1з0,0 97,0 102,0 90,0 100,в 100,4 97,0 23,0

6 400 1з0,0 98,0 1о2,2 91,0 1о1,0 100,в 9в,0 24,о

7 475 ]з0,0 99,0 102,0 92,о 100,9 101,0 9в,0 23,в

8 550 130,0 99,0 102,4 93,0 101 ,0 102,0 9в,0 24,2

9 625 130,0 99,0 10з,0 94,0 101 ,5 102,0 98,0 24,5

10 700 1з0,0 99,0 10з,0 95,0 102,0 ,102,6 9в,0 23,9

11 7т5 1з0,0 99,8 ,103,0 95,0 102,0 103,0 98,0 23,5

12 в50 ,1з0,0 99,5 103,0 95,3 102,0 10з,0 99,0 24,4

13 оrА 130,0 100,0 ,10з,2 95,7 102,2 ,l03,0 99,0 2з,0

14 1 000 130,0 100,0 10з,0 96,0 1о2,4 103,0 99,5 ZJ,o

15 г\лах value 130,0 100,0 10з,2 96,0 102,4 ,103,0 оод 24,5

йilроБrБАльнА
ЛАБОРАТОРIЯ,лIзо"Ф.вл-7.8/01 Page 8 of 16



The testing lаЬоrаtоry of "LIZO Ltd"" Testing rерогt N9 07124-1

4.4. Соппесtоrs testing results in circuit with minimum conductor's, cгoss-section 150 mm2 and а
combination of aluminum * aluminum (оirсuit 4)

Table 9 - Resistance factor k, resistance factor rаtiо zl апd change in resistance fасtоr D*

N9 Cycle

Соппесtоr Ns1 Соппесtоr Ns2 соппесtоr Nsз Соппесtоr Ne4 Соппесtоr Ns5 соппесtоr Nsб

Fасtог
k

Fасtоr
ratio,i

Fасtоr
k

Fасtоr
гаtiо i

Fасtог
k

Fасtоr
Iatio i

Fасtоr
k

Fасtоr
ratio,1

Fасtоr
k

Fасtоr
rаtiо,l

Fасtоr
k

Factor
ratio i

1 0 0,719 0,665 0,636 0,630 0,626 0,659

2 200 0,в05 1,12 0,754 1,1з 0,704 1 .11 0,667 1,06 0,667 1,07 0,724 1,10

з 200 0,789 1,10 о,743 1,12 0,686 1,08 0,649 1,03 0,652 1,о4 0,712 1,0в

4 250 0,в05 1,12 0,754 1.,1 3 0,699 1,10 0,658 1,04 0,668 1,о7 0,7з0 ,1 
,1 

,1

5 325 0,вOв 1,12 0,764 1 ,15 0,71з 1,12 0,666 ,1,06 0,675 1,0в 0,752 1,14

6 400 0,820 1,14 0,771 1,16 0,7з1 1,15 0,678 08 0,6в0 1,09 0,76в 1,17

7 475 0,83з 1,16 0,769 1,16 0,725 1,14 0,693 10 0,692 1 1 0,762 l. lo

в 550 0,в65 1,20 0,784 1,1в 0,744 1,17 0,707 12 0,711 1 4 0,772 1,17

9 625 0,870 1,21 0,778 1,17 0,739 ,1,16 0,710 13 0,71з 1,14 0,773 1,17
,l0 700 0,874 4aо о,7в7 1 ,1в 0,753 ,1 

,19 0,710 4а 0,714 1 4 0,778 1,1в

11 775 0,в90 1,24 0,т9т 1,2о 0,764 1,2о о,725 15 0,722 1,15 0,786 1,19

12 850 0,905 I,Zo 0,в00 1,20 0,773 1,22 0,734 17 0,7з1 1,17 0,787 1,,19

13 925 0,921 1,2в 0,807 1,21 0,770 1,21 0,728 ,16 0,73з 1,17 0,7в9 1,20

14 1 000 0,952 1,зз 0,812 1,22 0,786 1,24 0,742 ,18 0,741 1,18 0,80з 1,22

15
Change iп

rеsistапсе
factoг D

0"1 3 0,05 0,08 0,0в 0,07 0,06

- Vаlче of the sample's rеsistапсе indicated for temperature 20 'С.

Тhеrmаl profile: lш = 590 А, tl = 32 min, tz = 1В miп, l = lr = 20 А.
SC test: lsc = 10077 А, tsc = 3,0 S.

Table 10 - Maximum tеmрегаturеs

N9 Cycle
Rеfеrепсе
conductor

соппесtоr
N91

соппесtоr
N92

соппесtоr
N93

connector
N94

соппесtоr
N95

соппесtоr
N96

lп circuit

0,"r (С) 0 *" (С) 0 *" (С) 0 ** (С) 0 *" (С) 0 *" fС) 0 ** fС) 0к(С)
1 1 135,0 102,0 101,0 99,0 9в,0 9в,0 100,0 20,0

2 200 135,0 103,0 101,0 100,0 9в,6 99,0 100,6 25,0

1 200 1з5,0 103,0 101 ,6 100,0 98,8 99,0 101 ,0 24,0

4 250 ,l35,0 103,4 ,I02,0 ,l01,0 99,0 99,2 101,0 25,0

5 аat 1з5,0 10з,7 102,0 101 ,0 99,0 99,6 101,8 24,6

6 400 135,0 104,0 102,4 10,1,5 99,5 ооо 102,0 24.2

7 475 ,1з5,0 104,0 102,з ,102,0 99,6 100,0 ,102,0 20,0

8 550 1з5,0 ,104,0 102,8 ,102,0 ооо 100,2 102,0 25,0

9 625 135,0 ,l05,0 103,0 ,102,з 100,0 ,100,6 103,0 25,5

10 700 ,135,0 105,0 103,0 102,7 100,0 101 ,0 103,0 2з,4

11 775 135,0 ,106,0 10з,2 103,0 101,0 10,1,0 103,3 22,4

12 в50 135,0 106,в 103,з 103,0 10,1,4 102,0 103,5 23,0

13 925 135,0 106,6 103,6 10з,5 102,0 102,0 10з,з 23,2

14 ,1000
135,0 107,0 103,4 104,0 i 02,0 102,2 10з,6

15 Мах value 1з5,0 107,0 103,6 104,0 ,102,0 1о2,2 10з,6 25,5

ВИПРОБУВАЛЬНА
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The testing lаЬоrаtоry of "LIZO Ltd." Testing rерогt N9 07124-1

4"5, Соппесtоrs testing results in circuit with mахimum conductor's cross-section 240 mm2 and а
combination of аlumiпum * ссрреr (circuit 5)

Table 11 * Resistance fасtог k, resistance fасtоr гаtiо z\ and change in rеsistапсе fасtоr D*

Тhеrmаl рrоfilе: lпr = 730 А, tl = 35 min, tz = 22 miп, l = lr = 20 А.
SC test: lsc = 124В9 А, tsc = 5,0 S.

Table 12 * Maximum tеmрегаturеs

N9 Cycle

Gоппесtоr Ns,| Соппесtоr Ns2 Соппесtоr Ns3 соппесtоr N94 Gоппесtоr Ng5 connector Nqб

Factor
k

Fасtоr
гаtiо ,{

Fасtоr
k

Fасtоr
гаtiо,l

Fасtоr
k

Factor
гаtiо i

Fасtоr
k

Factor
ratio i

Fасtоr
k

Fасtоr
гаtiо i

Fасtоr
k

Fасtоr
rаtiо i

1 0 0,549 0,605 0,531 0,576 0,612 0,556

, 2оо о,587 1,о7 о,6в4 1,13 о,571 1,08 о,658 1 .14 о,694 1,13 0,602 1,08

J 200 0,595 -,l 

,0в 0,70-,| 1,16 0,5в0 1,09 а,674 1,17 0,697 1.14 0,613 1,,10

4 250 0,609 1,11 0,733 1,21 0,589 1 ,11 0,71з 1,24 0,733 1,20 0,639 1,15

5 з25 0,616 1,12 о,777 1,29 0,607 1,14 0,739 1,2в 0,755 1,2з 0,658 1,1в

6 400 о,632 1,15 0,793 1,з1 0,619 1,17 0,769 1,зз о,771 1,26 0,671 1,21

7 475 0,644 1,17 o,7g7 1,32 0,6з4 1,19 о,775 1,35 0,7в0 1,27 0,6в7 1,24

8 550 0,656 1,2о 0,817 1,35 0,638 1,2о 0,791 1,з7 0,789 1,29 0,717 1,29

9 625 0,664 1,21 0,832 1,з8 0,645 1,21 0,793 1,з8 0,799 1,з1 о,735 1,з2

10 700 0,666 1,21 о,842 1,39 0,652 1аа 0,81 1 1,41 0,в05 1,31 0,7з9 ,1 ,зз
11 775 0,673 1,23 0,в59 1,42 0,66в 1,26 0,в1 ,] 1,41 0,в07 1,з2 0,760 1,37

12 в50 0,678 1,24 0,в70 1,44 0,666 1,25 0,825 1,4з 0,в]8 1,з4 0,758 1,зб

13 925 0,69з 1,26 0,879 1,45 0,675 1,27 0,8з5 1,45 0,825 1,35 о,771 1,з9

14 1 000 0,700 1,2в 0,вв5 1,46 0,694 1,31 0,847 1,47 0,840 1,з7 о,779 1,4о

15
Change iп

геsistапсе
fасtог D

0,08 0,1 з 0,09 0,1 1 0,о9 0,1 3

" Value of the sample's resistance indicated fоr tеmреrаtчrе 20 'С

N9 Cycle
Reference
conductor

соппесtоr
N91

соппесtоr
N92

connector
Ns3

соппесtоr
N94

соппёсtоr
N95

соппесtоr
N96

lп circuit

0 rеt (С) 0 ** ("С) 0 ** ("С) 0 ** ("С) 0 ** ("С) 0 *" ('С) 0 ** ("С) 0 к ("с)

1 1 1з0,0 96,0 100,0 8в,0 100,0 100,0 94,0 20,0

2 200 1з0,0 96,0 100,0 89,0 100,0 100,0 94,0 20,в

3 200 129,0 96,0 101,0 в9,0 100,0 ,100,0 95,0 21,0

4 250 130,0 96,7 101 ,0 89,0 100,3 100,5 96,0 22,в

5 325 130,0 97,0 102,0 90,0 100,в 100,4 97,0 2з,0

6 400 130,0 98,0 1о2,2 91 ,0 101 ,0 100,в 9в,0 24,0

7 475 1з0,0 99,0 ,l02,0 92,0 100,9 "l0,1,0 9в,0 23,8

8 550 130,0 99,0 102,4 93,0 101,0 102,0 98,0 24,2

9 625 ,130,0 99,0 10з,0 94,0 J01,5 102,0 9в,0 24,5

10 700 1з0,0 99,0 103,0 95,0 ,102,0 102,6 98,0 23,9

11 775 1з0,0 99,8 10з,0 95,0 102,0 10з,0 9в,0 23,5
,l2 в50 1з0,0 99,5 10з,0 оБа 102,0 103,0 99,0 24,4

13 оrА 1з0,0 100,0 10з,2 95,7 1о2,2 103,0 99,0 23,0

14 1 000 1з0,0 ,100,0 10з,0 96,0 102,4 103,0 99,5 2з,6

15 I\ъх value 1з0,0 100,0 10з,2 96,0 1о2,4 103,0 ооt 24,5

ВИПРОБУВАЛЬНА
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The testing laboratory of "LIZO Ltd." Testing rероrt Nэ 07124-1

4.6, Соппесtоrs testing rеsults in circuit with minimum conductoг's, сгоss-sесtiоп 150 mm2 and а
combination of aluminum - сорреr (circuit 6)

Table 13 * Resistance factor k, resistance factor ratio rl and change iп resistance factor D*

N9 Cycle

connector Nel соппесtоr Ns2 соппесtоr N93 соппесtоr N94 Соппесtоr Ns5 соппесtоr Nsб

Fасtоr
k

Fасtог
гаtiо i

Factor
k

Fасtоr
rаtiо,л

Fасtоr
k

Fасtоr
rаtiо i

Fасtоr
k

Fасtоr
rаtiо i

Fасtоr
k

Fасtог
ratio,4

Fасtог
k

Fасtог
ratio l

1 0 0,719 0,665 0,6зб 0,630 0,626 0,659

2 200 0,805 1,12 0,754 1,13 0,704 1 ,11 0,667 1,06 0,667 1,07 0,724 1,10

3 200 0,7в9 1,10 0,743 1.12 0,6вб 1,0в 0,649 1,03 0,652 1,04 0,т12 1,0в

4 ,^п 0,805 1,12 о,754 1 ,1з 0,699 1",l0 0,658 1,04 0,668 1,07 0,7зс) 1,11

5 325 0,вOв 1,12 0,764 1,15 0,71з 1,12 0,666 1,06 0,675 1,0в 0,752 1,14

6 400 0,820 1,14 о,771 ,1,16 0,731 1,15 0,67в 1,08 0,6в0 1,09 0,76в 1,17

7 475 U,oJJ 1,16 0,769 1,16 0,725 1,14 0,693 1,10 0,692 1,11 0,762 1,16

8 550 0,в65 1,20 0,7в4 1,1в о,744 1,17 о,707 1,12 0,711 1,14 0,772 1,17

9 625 0,870 1,21 о,77в 1,17 0,7з9 1,,16 0,710 1,,1 з 0,7,13 1,14 0,77з 1,17

10 700 о,874 1,22 0,7в7 1.1в 0,753 1,19 0,710 1.13 о,714 1,14 о,77в 1.18

11 775 0,в90 1)л 0,797 1,20 0,764 1,20 0,725 1,15 0,722 1 5 0,7вб 1,19

12 850 0,905 1,26 0,в00 1,20 0,77з 1,22 0,734 1,17 0,731 1 7 0,7в7 1,19

'l3 925 0,92,1 1,28 0,807 1,21 о,770 1,21 0,728 1,16 0,7зз 1 7 0,789 1,20

14 1 000 0,952 ,1,33 0,в12 1,22 0,7вб 1,24 0,742 1,1в 0,741 1 8 0,вOз 1,22

15
Change in

resistance
fасtоr D

0,1з 0,05 0,0в 0,08 0,07 0,06

* Vаlче of the sample's rеsistапсе indicated for temperature 20 'С.

Тhеrmаl profile: lпr = 590 А, tl = 32 miп, tz = 18 min, ] = |г = 20 А.
SC teSt: lsc = 'la077 А, tsc = 3,0 S.

Table '14 * Maximum temperatures

N9 Cycle
Rеfеrепсе
сопd uctor

соппесtоr
N91

соппесtоr
N92

соппесtоr
Ns3

соппесtоr
N94

соппесtоr
N95

соппесtоr
N96

|п circuit

0 ret fС) 0 n"" (С) 0 *, ("С) 0 *, (С) 0 *, (С) 0 *" (С) 0 *" (С) 0к ("с)

1 1
,135,0 102,0 101 ,0 99,0 9в,0 98,0 100,0 20,0

2 200 135,0 10з,0 10l ,0 100,0 9в,6 99,0 100,6 25,0

3 200 1з5,0 ,10з,0 101 ,6
,100,0 9в,8 99,0 101 ,0 24,о

4 250 1з5,0 10з,4 102,0 101 ,0 99,0 99,2 10,1 ,0 25,0

5 аэR 35,0 10з,7 102,0 101 ,0 99,0 99,6 101 ,8 24,6

6 400 35,0 104,0 102,4 101 ,5 99,5 99,9 102,0 24,2

7 475 35,0 104,0 102,3 102,0 99,6 100,0 102,0 20,0

8 550 з5,0 104,0 ,102,в ,l02,0 ооо 1оо,2 102,0 25,0

9 625 ,1з5,0 105,0 103,0 ,102,3 100,0 100,6 ,10з,0 25,5

10 700 135,0 105,0 103,0 102,7 100,0 101 ,0 10з,0 23,4

11 775 1з5,0 106,0 ,103,2 103,0 ,101 
,0 101 ,0 10з,з 22,4

12 в50 135,0 106,в 10з,з 10з,0 101 ,4
,102,0 103,5 23,0

13 925 1з5,0 106,6 10з,6 ,10з,5 102,0 ,102,0 10з,з 2з,2

14 1000 135,0 107,0 10з,4 104,0 ,102,0 102,2 103,6

15 Мах value 1з5,0 107,0 103,6 104,0 102,0 1о2,2 103,6 ,qF

,лIзо"Ф.вл_7.в/01 Page l1 of 'lб
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Table ,t5 
- Testing results

Ns parameter

Result

Accepted
value

Circuit 1:
max

сорреr -
сорреr

Circuit 2:
miп

сорреr -
сорреr

Сirсчit 3:
max

aluminum -
aluminum

Girсцit 4:
miп

аlчmiпчm -
аlчmiпчm

Сirсчit 5:
mах

аlчmiпчm
- сорреr

Circuit 6:
miп

аlчmiпum
_ copper

1 lnitial sсаttеr d 0,093 0,0в7 0,09з 0,087 0,093 0,0в7 s 0,3

Z Меап sсаttег В 0,171 0,1 31 о,171 0,1 31 0,171 0"1 31 s 0,3

3
Change in

resistance factor D
Table 3 Table 5 Table 7 Table 9 Table 11 Table 1З < 0,,15

4
Resistance factor
гаtiо z{

Table 3 Table 5 Table 7 Table 9 Table 1'1 Table 1З < 2,0

6
Maximum
tеmреrаturе Oru"

Table 4 Table 6 Table 8 Table 10 Table 12 Table 14 0rеr

5, сопсlчsiоп:

Аftеr 1000 cycles of heating-cooling all tested samples of the mechanical cable соппесtогs
ZSSN 150-240/65 36kV passed the test and соrrеsропd to class А in ассоrdапсе with
rеquiгеmепts of lEC 61 238-1-3:201В clause 6.6.

ВИПРОБУВАЛЬНА
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The testing lаЬоrаtоry of "LIZO Ltd."

6. Pictures:

Testing rерогt Np 07124-1

Fig.З - The соппесtоrs duгiпg the tests in the сirсuit with mахimum conductor's
сrоss section 240 mm2 and а combination of сорреr - сорреr

Fig.4 - The соппесtоrs during the tests in the circuit with minimum conductor's
сгоss section 150 mm2 and а combination of сорреr - сорреr
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The testing lаЬогаtоry of "LIZO Ltd." Testing rерогt N9 07124-1

Ёig.5 - The соппесtоrs during the tests in the circuit with maximum conductor's
сгоss section 240 mmz and а combination of aluminum - аlumiпum

Fig,6 - The connectors duгiпg the tests in the сiгсuit with miпimum conductor's
сrоss section 150 mm2 and а combination of аlumiпum - aluminum
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Fig.7 - The соппесtоrs duriпg the tests in the circuit with mахimum сопduсtог's
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The testing lаЬогаtоry of "L|ZO Ltd," Testing rерогt N9 07/24-1

Fig,B - The соппесtоrs duгiпg the tests in the сiгсuit with minimum conductor's
сгоss section 150 mm2 and а combination of аlumiпum - сорреr

В ЙТFбЪТБДЛБНД
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Ns Туре ModeI Latest calibration
date

1 Rulеr 1m VaGo-Too|s N9003 1в.12.2023

2 Тогquе wrепсh DT-O30S2 Ne17000067 22.12.2023

3 Stopwatch СОПпр-2а-3-000 Ns5353 19,12,202з

4 Diqital eiqht-channel millivoltmeter МВЦ-109-В Ns15-10 22.12.2023

5 Аmреrеmеtеr э514 N945541 16.09.2022

6 Heat сhаmьеr iLKA Т251021 N9202001 1 3 Don't need саliЬгаtiоп

7
Measurement and сопtгоI device with
гesistive tеmреrаtчге trапsduсеr

РТ-01 02 (В-БУК) Ns14-070
ТсП-1 38В N9N9 14-З52, 14-355.

1512.202з

8 sоurсе of сurгепt дсЕс Ns005 Don't need саliЬгаttоп

9
меаsurеmепt and сопtrоl device with
resistive temperature trапsd uсеr

РТ-0102-В N918-001, ТСП-O2В7 Ns
1в-001, 1в-002, 18-003, 1в-004,
1 8-005, 1 8-006"1 8-007, 1 8-00В.

12.12.202з

10
Measurement and сопtrоl device with
resistive tеmреrаtuге trапsduсеr

РТ-0102 N918_1 1 1

тсп_0287 N9 ,18-011 15.12.202з

11 Рапе| fоr еlесtгiсаl ageing test СВЕС N9003 Don't need саliЬrаtiоп

12 sоuгсе of сurrепt ДСЕС N9006 Don't пееd calibration

,tз меаsurеmепt and сопtгоl device with
resistive tеmреrаturе tгапsd uсеr

ВР-10-В N920-00,1, ТоП-109 NsNs
19-197, 19-200, 19-204, 19_206,
19_208, 19-209, 19-210, 19-215.

12.12.2023

14
меаsurеmепt апd сопtгоl device with
rеsistiче tеmреrаturе tгапsd uсеr

ВР_,10 Ns20-001
ТоП-109 Ns19-206

19,12.202з

15 Panel fоr еlесtгiсаl ageing test СВЕС N9004 Don't need саliЬгаtiоп

16 sочrсе of сuгrепt ДСЕС Ns007 Don't need саliЬгаtiоп

17
меаsuгеmепt and control device with
resistive temperatu rе trапsd uсеr

ВР-,10-В Ns20-002, ТоП-109 NsNs
19_,198, 19-20,1 , 19-202, 19_205,
19-2о7 , 19-210, 19-211, 19-212.

12.12.202з

18
Measurement and сопtrоl device with
rеsistiче temperatu ге transd uсеr

ВР_10 Ns20_002
Топ-109 N9 19-209

19.12.202з

19 Рапеlfоr еlесtгiсаl ageing test сВЕс N9005 Don't need саliЬrаtiоп

20 sоurсе of сurrепt ДСЕС NsOOB Don't need calibration

21
меаsчrеmепt and сопtrоl device with
resistive tеmреrаtuге trапsduсеr

РТ-0,102-В N919_016 ТСП-0287 Ne

1 9-004, 1 9-00в, 1 9-009, 1 9-01 0,
19-012, 1 9-013, 19-015, 19-027.

11.12.2023

22
меаsuгеmепt апd control devtce wlth
resistive tеmреrаturе trапsduсег

РТ-0102К Ns19-01З
ТсП-0287 N9,19-0,11

1в,12,2023

23 Panel fоr e|ectrical ageing test свЕс N9006 Don't need calibration

24 constant-cu rrепt sou гсе дпс N900,1 Don't need саliЬrаtiоп

25 Shunt 75ШсМоl\л3 N9375802 а4.12-2020

26 Sоurсе of сurrепt fоr shоrt-сirсuit testing ДСКЗ N9001 Don't need calibration

27 Oscilloscope
oWoN SDS 7102Е

NeSDS7,102E200201 1
16.09.2022

The testing lаЬогаtоry of "LIZO Ltd."

7. Test equipment:

Testing rероrt N9 07124-1

Lakhovskyi

. Nepyivoda

Denys

hevtsiv

The tests wеrе performed Ьу:

Deputy Head of the testing lаЬоrаtоry:

Епgiпееr:

Епgiпеег:

Епgiпеег:
Ф,вл-7,8/01

S, S.

о.о
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Accreditatlon certificato
м 201383
Expiry date:

25 November, 2026

79035, Ukrаiпе, Lviv
st, Руmопепkа, 3
Tel, :( 032) 294-82-8?,
e-mail: lablizo@ukr,net

20lзliз
Вrrпробуваяня l'l'csting

Атоqгат акредитацil'
м 20{383
дiйсний до

2ý листопада 2026 року

79035, УкраТна, м, Львiв
вул. М.Пимоненка.3
тел.:(032) 294-82€7,

+.mail: lablizo@ukr.net

Аррrочеd Ьу
The head of the

of "LIZO Ltd."
.R. Dovgun

ТЕflNG REPORT Ng 07/24-2

месhапrcаl fesfs of the mесhапiсаl cable соппесfоrý
zssrv 150-240/6S 36ky

Requirementý: lEC 6{238-1-3:2018 clause 7.3.

The test methods: lEC 61238-1-3:20f 8 clause 7.2.

2024

Mechanical cable connector

ZSSN 150-240lбS 36kv

Соmрапу RADPOL S.A
Poland, Gzluchow (27-300), st. Batorego 14

РЕ "VКF "Soznanie"
Ukrаiпе, Kyiv rеgiоп, Obukhiv district, Ukrainka,
Dniprovskyi ачепче, building 20, office 55 Ьу рrоху
of the соmрапу RADPOL S.A. from January 11,2024

Gontract Ng 3-02-24 of 08.02 .2о24

Месhапiсаl cable соппесfоrs ZSSл' 150-240/65 36kY
with сорреr - copper, аlumiпчm - аlumiпчm,
аlчmiпum - copper conductor combinafions have
passed fhe tesfs, satisfy requiremenfs of
lEC 61238-1-3:2018 сlачsе 7 апd mапчfасtчrеr's
specifications,

product паmе:

Model and type:

мапчfасtчrеr:

Customer:

Reason:

Testing results:

The testing results аrе valid for the tested Samples only.
This testing rерогt can't Ье rерrоdчсеd раrtlу, duplicated апd distributed as ап official document without реrmissiоп of the testing laboratory

Ф.вл_7.в/01
[-viv - 2о24



The testing laboratory of "LIZO Ltd." Testing rерогt N9 07124-2

Samples'receiving date: 26,03.2024.
Quantity of the tested samples: 1В.
ldentification пumЬеrs of the samples: Ns37 .,. Ns54,
The testing dates: 19.04.2024 - 20.04.2О24.
The testing place: Testing laboratory of "LIZO Ltd"

3, Руmопепkа str,, Lviv
The епчirопrпепtаl cond itions:

tеmреrаturе: (22,4 -24,6) "С;

аiг ргеssuге: (96,4 - 98,0) kPa;
humidity: (66 * 70) %.

1. Tested samples:

Mechanical cable connectors:

Мапufасturеr: Соmрапу RADPOL S.A.
Model and type: ZSSN 150-240/6S 36kV.
Class: А1.
Main сопduсtоr cross-sections. (150 - 240) mm2.
The bolt tightening torque: (З4 * 2) Nm.
Batch пumЬег. 03124.

conductors:

Сопduсtоr mаtегiаl: Сорреr Сорреr
Conductor cross-section: 240 mm2 '150 mm2
Conductor diаmеtег: 1В,В mm 15,2 mm
Shape: Round Round
class in ассоrdапсе with
lEC 6022В: Stranded Stranded
Cornpacted: Uncompacted Uncompacted
NumЬеr and placement
of lауеrs: З 3
Туре of coating: No сочеr No сочеr
Туре of imрrеgпаtiоп: Without impregnation Without imргеgпаtiоп

сопduсtоr material: Aluminum Aluminum
Сопduсtоr cross-section: 240 mm2 150 mm2
Сопduсtог diameter: 19,0 mm '15,4 mm
Shape: Round Round
class in ассоrdапсе with
lEC 6022В: Stгапdеd Stranded
Compacted: Uncompacted Uncompacted
NumЬеr and placement
of lауегs: 2 2
Туре of coating: No сочег No сочеr
Туре of impregnation: Without impregnation Without imргеgпаtiоп

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ,лIзо"Ф.вл-7.в/01 Page 2 of 6



The testing laboratory of "L|ZO Ltd." Testing rероrt N9 07124-2

2, Testinq рrосефrе:

The tests wеrе регfоrmеd in ассоrdапсе with lEC 6123В-1-3:2018 clause 7.
Тhrее samples аrе tested fог maximum and miпimum cross-section of сопduсtоrs апd

сорреr - сорреr, аlumiпum - aluminum, aluminum - сорреr combinations аrе tested.
The samples аrе installed at the соrе in ассоrdапсе with mапufасturеr's installation

instruction.
The сопduсtоr length between соппесtог and tensile test machine jaws is > 500 mm. The

rаtе of application of the load notexceed 10 N реrsquаrе millimetre of поmiпаl cross-sectional
аrеа апd реr second.

Tensile load 25 % of the value frоm Table 'l is applied to sample. The сопduсtоr is mаrkiпg
in the point whеrе it leaves the соппесtоr. Then the load is iпсгеаsiпg to the values, which is
shown in the Table 't, and maintained fоr 'l min,

Table 1 - Tensile test load

З, Requiremenb:

Not mоге than 3 mm slippage shall оссur during the last minute of the test.

4. Testinq results:

Table 2 - Testing results

Ns Glass Gопdчсtоr material Nominal cross-section А {mm2) Testinq load (N)

1 1 Аlumiпum < 500 40хА

2 1 Сорреr < 300 60хА

llalt:

ldentification
пчmЬеr of
the sample

conductor
material

conductor cross-
section (mm')

Load during the
marking, kN

Testing load during
,l min, kN Slippage

1

J/
сорреr -
сорреr

240 3,60 14,40
Absent

38 Absent
39 Absent

r,
L

40
соррег -
соррег

150 2,25 9,00
Absent

41 Absent
42 Absent

J

43
aluminum -
aluminum 24.о 2,4о 9,60

Absent
44 Absent
45 Absent

4
46

aluminum -
aluminum

150 1,50 6,00
Absent

цt Absent
4в Absent

5
49

aluminum -
сорреr

240 2,4о 9,60
Absent

50 Absent
51 Absent

ь
52

aluminum -
сорреr

150 1,50 6,00
Absent

53 Absent
54 Absent

ЪЙПРОБУВАЛЬНА
ЛАБОРАТОРIЯ,лIзо"Ф.вл_7.в/0,1 Page 3 of 6



The testing lаЬоrаtоry of "LIZO Ltd."

5. Conclusion:

Testing rерогt N9 07124-2

Тhеrе is по slippage occurs during the testing of the соппесtоrs ZSSN 150-240lбS 36kV.
The samples passed the tests and satisfy геquiгеmепts of lEC 612ЗВ-1-3:201В clause 7,

6. Pictures:
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Fig,1,1 * А соппесtог duriпg the testing
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The testing lаЬоrаtоry of "LIZO Ltd." Testing rерогt Ns 07124-2

Fig.1.2 - А соппесtоr during the testing.
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The testing lаЬоrаtоry of "LIZO Ltd." Testing герогt Nэ 07124-2

Fig.,1 .3 - А соппесtоr duriпg the testing.

7, Test equipment:

Ns Туре Model Latest calibration date
1 Rulеr 1m VaGo-Tools NqOOЗ 18.12.2о23

2 Тоrquе wrепсh DT-100N N9з,19892 22.12,202з
3 Stopwatch СОПпр-2а-3-000 N95353 19.12,2023

4 Tensile test mасhiпе, factory Ne001 ВРМ N9001 Don't need саliЬrаtiоп

5 Load cell FВ 20К N9OO4B 22.12.2023

The tests wеrе performed Ьу:

Deputy Head of the testing lаЬогаtоry:

Епgiпееr:

Епgiпееr:

Ф.вл-7.в/01

S. S.

о. о.

А. S.
ВЙПРОВУВАЛЬНА

ЛАБОРАТОРIЯ
"лIзо"

Lakhovskyi

Nepyivoda

Shevtsiv
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