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Approved Ьу
The head of the

Sting lаЬоrаtогу of "LlZo Ltd,'

D, R, Dочgчп
2о21

тYРЕ TEýTiNG REPoRT N9 11/21

Of the insulation piercing соппесtоrs РС 6-95 fest ng

Requirements: EN 50483:2009, the manufacturer's specifications.

The test methods: EN 50483:2009.

Product паmе: lnsulation piercing connector (lPC)

Model and type: РС 6-95

Manufacturer: "FЕмАN" D.о.о
vihorska 1, 35000 Jagodina, Serbia

"FЕмАN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

contract N9 12-06-20 of 25.06.2020
Additional agreement N92 ot 22.03.2о21

Testing results: lnsulation рiеrсiпg connectors РС 6,95 passed fhe
tesfs Ьу ffie parameters which wеrе tested, satisfy
the manufacturer's declared characteristics апd
requirements of EN 50483:2009.

(fЛе restlлg resu/fs а rе giчеп at the additional testing report9
N-oN-o 11/21-1 ,,.11/21-12,Which iSthe integral paft of thiз
teSting rероi)

ThiSlesting rероft is valid опlу forthe tested samples
Thstestingreponcantbercploduфdparty,dlpcaiedanddistribuiedasa|oIfcadocumentwithoulpermssonofthetestinglaboratory

customer:

Reason:

Ф вл_7 8/01
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The testing laboratory of "Llzo Ltd.' Testing report Na ,I1l21

List and пчmЬеrs of the tёSting rероrЬ Where the testing results are given

Test Testing report

,] . visual examination test and dimensional and material verificaiion test
(EN 504s3-1:2o09 Аппех А, Table А.1 and clause 6) 11121,1

2, TeSt fоr реrmапепt marking
(EN 50483-1:2009 clause 9.2) 11121-2

3. Dielectrical voltage test in Water
(EN 5О483-4:2ОО9 clause 8,1,3,1) 11121-З

4, СоrrоSiоп a9ing tests
(EN 50483 - 4:2009 clause 8,1.5.,] , 8,1 ,5.1.3,2 method 1 ,

EN 5о483-6:2о09 clauses 8,4,1 and clause 8,4,2 method ,1 11121,4

5, climatic aging test
(EN 50483 - 4:2009 сlачSе 8.1.5,2, В-1-5.2,З,2 method 2,

EN 50483-6:2009 clause 8.5.2) 11121-5

6, TeSt for mechanical damage of the main conductor
(EN 5О483-4:2009 clause 8,1.2.1) 11121-6

7. Вrапсh cable puli-out test
(EN 5048З-4:2009 clause 8,1,2,2) 11121,7

8, Соппесtоr bolt tightening test
(EN 5О483-4:2009 clause 8,1.2.3) 11l21-B

9, shear head function test
(EN 5О48З-4:2009 clause 8-1.2.4) 11121-9

10. LoW tеmреrаtчге impact test
(EN 50483-4;2009 clause 8,],2,5) 11l21-1o

11. LoW temperature assembly test
(EN 5048З-4:2009 clause 8,1,4) 11121-11

12, Electrical ageing test
(EN 50483-4:2009 сlачSе 8,1.6, EN 50483-5:2009) 11121-12

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"
Ф вл 7 8]01 Page 2 of З



The testing labolatory of "Llzo Ltd,'

Name:
Model and type:
Purpose:

Technical characteristics

claSS;
Main conductor croSS-Sections:
Branch conductor croSs_SectionS;
The tightening torque of the bolt:
Batch пчmЬеr:
lnStallation tеmреrаturе:
Weight:
overall djmension (L / W/ Н):

Engineering data

Body:

contact plate:
Sealants, сар:

Bolt, WasherS:
shеаr headi

The te3tз Were

Deputy Head

Епgiпееr;

Engineer:

Епgiпеег:

Ф вл_7 8/01

TeSt ng rерогt Ne 11121

lPc cHARAcTERlSTlcS

lnsulation piercing соппесtоr,
рс 6-95,
Purposed for аlUmiпчm апd сорреr
conductors.

А1,
(16 - 95) mm',
(6 - 35) mm2,
(14 t 1,5) Nm.
06/20.
Frоm -10 'с to +50 'с,
125 g.
(37,2 t 0,8) mm / (46,8 t 1,0) mm / (77,0 t
1,5) mm,

Polyamide resistant to UV, Wet and
temperature difference.
Tinned сорреr,
Polymer resistant to UV, Wet and temperature
difference.
Galvanized Steel.
zinc alloy.

performed Ьу:

of the testing laboratory; S. s,

о,о

Lakhovskyi

. Nepyivoda

DenyS

shevtsiv

D. S,

А, S.

ВИlIРОБУВАЛЬНА
лАБорА,l,орlя

"лIзо"
Page З of 3
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Арргочеd Ьу
The Head of the

testing lаЬоrаtоry of'Llzo Ltd,"

'z-D. R. Dougun
2021

TESTLNG REPaRT N9 11/21-1

visual ехаmiпаtiол fest, dr'rnensio паl апd material verification test of
insulation piercrлg солпесtоrs РС 6-95

Requirements: EN 5о483-1:20о9 Аппех А, Table А,1 and clause 6,

The test methods: EN 50483:2009.

Product паmе: lnsulation piercing connector (lPc)

Model and type: РС 6-95

Manufacturer: "FEMAN" D.0.0
Vihorska 1, 35000 Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

Contract N9 12-06-20 of 25.06.2020

Gчstоmеr:

Reason:
Additional agreement N92 of 22,03,2021

Testing results: tnsulation piercing соппесtоr Рс 6-95 safisfy the
manufacturer's declared characferbtics алd
requirements of EN 50483-1:2009 Аппех А,
Table д.1 апd clause 6,

Thlsiesnnq lepon ls vald onLy forthe tesied samples
iiii] iiii,"i ,]ii,i 

"ъ"1 
ь .;rоdчфd рапlу, duplrcated and dist buted as ап official documeni without pэrmission oi the testino labolatory,

LViV - 2021
Ф.вл_7,8/01



The testing laboratory of "Llzo Ltd.'

PSamples' receiving date:
Quantity of the tested Samples:

The testing dates:
The environmental conditions;

temperature:
air pressure:
humidity;

Testing rерогt Na 11l21,1

25.оз.2о21
1.

ldentification пUmЬеrs ofthe Samples: NаlЗ,
25.0э-2о21.

21,в,с,
97,3 kPa;
64 о/о 

-

1. Tested SampleS:

lnsulation piercing connectors:

lv]odet and type: РС 6-95.
Class: д1 ,

Main conductor cross-Sections: (16 - 95) mm',
Branch сопdчсtоr cross-Sections: (6 - 35) mm',
The tightening torque of the bolt: (14 t 1,5) Nm,

Batch пumЬеr: 06/20,
lnstallation temperature: Frоm -10'с to +50 'с.

2, тёStiпq оrосеdцrе:

Verification iS performed viSually, Ьу the method of measuring and material'S determining.

з. Requirements:

lPcS Shatl Ье made of the mаtеriаlS, dесlагеd Ьу the mапчfасtчrеr, and to correspond With

the dimensions fгоm the drawin9S, Marking Shall Ье mаrkеd in ассоrdапсе With EN 50483-1:2009

clauSe 6,

4. Testinq rеsчlЬ:

DuгingthevisualinspectionitWaSfoundthattheSamplesWereexecutedcorrectly'the
Surfaces of the products Wеrе Smooth, Without Sharp edgeS,

ReSultS of examinations of Sizes, materials and information fог marking еrе given in

Tablel-Table3.

Tabte 1 - The materials, used in рrоdчсtiоп of lPc РС 6-95

Ns component Material
Соrrеsропdепсе With

requilements
1 Body ро vam]de resistant to tjv SatlSfY

2 contact рIаtёs Т ппеd соррёr SatiSi/

з SeaLantS, caD Роlчmег гesistant to UV Satisfy

4 Bolt Galvanlzed stee Sat]sfy

5 Ga vап zed stee satisry

6 shеаг head zinc а loy Satisfy

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"
Ф вл 7 8/01

Page 2 of 4



ln fact, mm
Correspondence with

reouirementsN9 Dimension Declared, mm

Lenqth {З72t08) з74 SatiSfy
Satisfy

2 (46,811,0) 4l а

3 Heiqht (77,011,5) /7,а SatlSty

Testing report Na 11/21-1
Тhё testing lаЬогаtогу of 'LlZo Ltd,'

There аrе по defects found duгiпg the viSual examination of lPc Рс 6-95, Submitted testing

sample ;;s not used еаlliег and wasn i processed additionally before the testing, The connector

;;;Б;;;Ъ ;ili;e dimensions frой tЁе drawings and is mide frоm the materials dесlагеd ьу

й ,anuf"ctu,"r, The information about mапufасturеr, product type and rеfегепсе, usage

parameters аrе сlеаr indicated at Sample (Fig,1),

5. сопсlчSiоп:

lnsulation рiеrсiпg соппесtогs Рс 6-95 satisfy the manufactuгer's declared characteristics

and геquirеmепt; of ЕNЪо483-1:2оо9 Table А.1 and clause 6,

6. Pictures:

Table 2 - Dimensions of the lPc Рс 6-95

|ЪffiffifrS| ,чg"зо,о

|_ "лIзо,' I

Table 3 - Visual examinaiion of the lPc Рс 6-95

controlled marking
correspondence With

uirementsFactualmarking

пlапjасtчrеfs tгаdе mагk оr !о
product code ог геfегепсе о612о l Sati
Traceabil]tY code / batch пumЬеr

16_95
6_ з5-The 

,nrrtmum and maximum сопduсtог сrоss
sёctions fоrwhlсh the unit is sl,]itabLe

плаiп condLlctor, mm2l
вгапсh conductoT, mm2

inq code, if an

Ф вл-7 8/01

Fig,1 - clamp'S marking

N9

1

2
3

4
Sat Sfy

14 Nm

6



The testing laboratory of'L]Zo Ltd ' Teýting rерогt Ne 11l21-1

Fig,2 - lPc during the dimension'S mеаSчrеmепt

7. Test equipment:

Ns туре Model Latest calibration
1 slide gauge шц 1Ne0701295 05,04 2020

Тhе tests were реrfоrmеd Ьу:

Deputy Head of the testjng lаЬоrаtоry;

Епgiпееr:

S, S. Lakhovskyi

О. О, Nepyivoda

ВИПРОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"
Ф вл 7 8/01 Page 4 of4
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Арргочеd Ьу
The head of the
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D, R, Dovgun
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Test for реrmапепt marking of insutation piercing соппесtоrs Рс 6,95

Requirements: EN 50483-1:2009 clause 9,2,4,

The test methods: ,EN 50483-1 :2009 clause 9,2,

lnsulation piercing соппеGtоr (lPC)

рс 6_95

"FEMAN" D.o.o
vihorska 1, 350ОО Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

contract N9 ,l2-06-20 of 25.06.2020
Additional agreement N92 of 22,0З,2021

product паmе:

Model and ýре:
Manufacturer:

счstоmеr:

Reason:

Testing results: тhе insulation piercing connectors РС 6-95 passed
- the test for marking rеSistалсq safbfy

mапufасturеr's dеыаrеd characferbtfcs алd
requirements of EN 50483,1:2009 clause 9,2,

Thistestino repoгt Е vahd only forthe iesied samPles

+Н;:il;;;;;;;ir;;;roduced pairly duphcated and distibuied as an offc]aldocument Wlthout permission ofthe testing laboratory,

Lviv - 2021
Ф,вл_7,8/01
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The testing laboratory of "Llzo Ltd."

Samples' receiving date:
Quantity of the tested Samples:
ldentification numbers of the Samples:
The testin9 dates:
The environmental conditions:

temperature:
аiг ргеsSчrе:
humidity:

1. Tested samples:

lnsulation piercing connectors:

Model and type:
cIaSS:
Main сопdчсtог cross-Sections:
Branch conductor cross-sectionS;
The tightening torqUe of the bolt:
Batch пumЬег:
lnStallation tеmреrаtuге:

Testing rерогt No 11l21-2

25,0з.2021
?.
Ns13, N914,
25.0з.2021-

21,6 "С;

97,3 kPa;
64 Yо-

рс 6-95,
А],
(16 - 95) mm2,
(6 - 35) mm2.
(14 t 1,5) Nm.
06/20,
Frоm _.10 .С to +50 'С,

2. Testinq рrосеdцrе:

The tests Were performed in accordance With EN 50483-1;2009 clause 9,2,

тrrБ teits wеrе'реrfоrmеd at two samples of the lpc, The marking of the соппесtог was,

rubbed Ьу hand fоr 15 s with а piece of сlоtЁ soaked Ьу water and another 15 s with а piece of

cloth Soaked Ьу petroleum Spirit,

3. Requirements:

The marking Shalt rеmаjп clear and allow the tPc to Ье easily identified,

4. Testinq results:

since the mагkiпg of the lpc is embossed, cast Ьу casting, stability tests have not Ьееп

саrriеdъчt. The lPC mЙiпg iS сiеаr and atlows easy identification the lPc (Fig,1),

5. conclusion:

Marking of the insulation piercing соппесtоrs Рс 6-95 isлсtеаr, allow the lPc to Ье easily

identified, and-Satisfy requirements of EN 5о48з-1;2009 claUSe 9,2,

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"
Ф вл,7 8/0]

Page 2 of З



The testing lаЬоrаtоry of'Llzo Ltd,"

6. Pictures:

Fig.1 - The lPc аftеr testing

Testing героrt N9 11121-2

S. S, Lakhovskyi

О. О. Nepyivoda

The tests Were performed byi

depUty head of the testing lаЬоrаtоry:

engineer:

ВИГfОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"
Page З of 3
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Requirements: EN
The test methods:

product паmе:

Model and type:

Manufacturer:

customer:

Reason:

Testing results:

Аррrочеd Ьу
The head of the

ting laboratory of "Llzo Ltd,"

- D, R, Dovgun
7 оэ- 2О21

TESTING REPaRT N9 11/21,3

Dielectrical voltage test iп water
of the insulation piercing соллесfоrs РС 6-95

50483-4:2009 сlачsе 8.1.3.1.4.

EN 50483-4:2009 clause 8.1.3.{.

lnsulation piercing connector (lPc)

рс 6-95

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

"FЕмАN" D.о.о
Vihorska 1, 35О00 Jagodina, Serbia

Contract N9 12-06-20 of 25.06,2020
Additional agreement N92 of 22,03,2021

The iпsutаtiоп рiеrсiпg соппесtоrs РС 6-95 passed
the dietectricai voltage test iп water with high
voltage 4 kV апd satisfy the mапчfасtчrеr's
declired characlerisfics алd reguirements of
EN 50483-4:2009 clause 8.1.3,1 ,

Thistestino report iS valid onlyforthe tesled ýamp]es,

i;i: ;i];; ;";;; ;"",t ;" ,.;rod Uced pairly dupjicated and distгiьчiеd as ап oincial document Without p€rmission oi the testino laboraiory

Ф вл_7,8/01
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Testing герогt N9 11/21-З
The testing laboratory of'Llzo Ltd "

SampleS' rесёiчiпg date:
Quantitv of the teSted Samples;
ldentifiiation пumЬеrS of the samples:
The tёSting dates:
The environmental conditions:

temperature:
air рrеSSчrе:
humidity:

1. Tested samples:

lnSulation piercing connectors:

Model and type;
claSS;
Main condUctor croSS-SectionS;
вrапсh conductor cross-sections;
The tightening torqUe of the bolt:

Batch пUmЬеr:
lnStallation tempeгatUre:

The mаiп conductors:

25.03.2021
4,
Ns15, N916, Na17, N918,

29,0з,2021-

20,8'С;
97,6 kPa;
66 %,

рс 6-95,

(16 - 95) mm',
(6 - 35) mm',
(14 t 1,5) Nm,
06/20.
Frоm _10 'С to +50 'С,

Туре:
conductor cross-section:
сопdчсtоr diameter:
Number of Strands:
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
П/]апчfасturеr / country:

Standard;

The branch conductors:

Туре:
сопdчсtоr сгоss-sесtlоп;
сопduсtог diameter:
Number of StrandS:
Shape;
сопduсtоr material:
lnsulation thickness;
lпsчlаtiоп material;
П,4апufасtчrеr / сочпtry;

Standard:

ASXSn 4х95
9ь mm,
,11,2 mm
19
Rочпd
Aluminum
1,7 mm
xLPE
PJSc <Yuzhcable WоrksD /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
copper
1,0 mm
Pvc
PJSc <Yuzhcable WогksD /

Ukгаiпе
lЕс бо227 -1|2о07

ASXSn 4х16
]6 mm2
4,7 mm
7
RoUnd
Aluminum
1,2 mm
XLPE
PJSc <Yuzhcable WогkS) /

Ukraine
HD626:S1

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"Ф вл 7 в/01
Page 2 of4



TёSting героrt Na 11/2,1-3

2. Testinq рrосеdчrе:

The tests Wеrе performed in accordance With EN 5о483-4:2оо9 clause 8,1,3,1,

Two samples of lPC are t;;Й"; Ъ";; "f l!" J9l|:yns*".,:"ductors' 
cгoss-sections

combination" of bain and Ьrапсh conductors: max - min and mlп _ mlп,

lPc iS installed at the соге i"'"i""ij"'"" *itI,, manufacturels installation instruction, The

Ьпlt is tiohtened to the minimum t",й;;,; N; indicated_b_y the manufacturer Апу changes in

:;:;i,":iйi;";ie 
"гЬ 

ab"ent in ione 10 cm from the lPC,

The connectors assembled "iй;";r; i;;;;blies) аrе put into the tank With Wаtег into

th" d";p ЪЬ -;Ь' "m 
frоm the соппесtоr to Wаtег Surface,

Аftеr lPCs stay in tanк 
"*"i"J,""'Ё, 

О,ii"g--З-О Йi" tll9 
19_,119, 

voltage 4 kV is applied

Ьемееп the main соr" 
"onau"to, "й 

thБй"tutti" ;l""Toa", immегSеd into the Water, during 60 S

The voltage iS applied With the SpJ Ьъ;,й;"l;i'riйi'iп ,""or"a"n"e With EN 50483-1:2009

clause 9,1,7-

3. Requirements;

No flashovers or breakdoWnS of the соrе or lPcS Should оссчr,аftег testing Ьу high voltage

4 kV duriпq бо S, The maximum l";й;;,";;;i ";"чй 
not ex"e"d (10 t о,5) mд in ассоrdапсе

With EN 5oi483-,t: 20о9 сlаusе 9 1 ,5,

5. сопс|чsiоп:

The insulation piercing connectors Рс 6-95 have passed, the dielectгical voltage test in

Wаtег at hiqh voltage + KV апа sаtistуitlЪй"п'чй"tuгЬiо";l"rеd characteristics and rеqчiгеmепtS

of EN 5о4б3-4:2оо9 clause 8,1,3,1,

The test]ng lаЬоrаtоry of 'LlZo Ltd,'

ТИЛРОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лlзо"

Table 1 - Testing геSults

Геаkаgе current
at voltage 4 kv,

The tightening
torque of the

conductors:
main - Ьrапсh

ldentification
пumЬеr of

lPc

mах - mlп
95_6

Ф вл 7 870]

Page З of4

Flashovers,
breakdowns

N9

125
1 min - min

,16-61
о

1

2
1 1.0



The testing lаЬоrаtоry of "Llzo Ltd,'

6. РiсtчгеS:

Fig,1 - lPc dчriпg the testing

Testlпg rерогt N9 1,1/2,1-3

LakhovSkyi

Shevtsiv

The tests were

deputy head

епgiпеег:

performed Ьу:

of the testing laboratory:

А. S,

ВИПРОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"

7. Test equipment:

Np Гуре Model Latest calibration date

1 Ru еr 1m VaGo-Too s Ne003 05,04 2020

2 Тоrqче Wrепсh DG2-030 N9DG2-0з0-07000584 05,04,2020

з Н gh vo tage Set лlзо Na001 Don't need calibгation

voltmeter Ез65_1 N99,1з751 08 04,2020

5 плilLаmоеrеmеtег Е377 Ns777768 08,04,2020

6 Stopwatch сос пр_2б_2-010 N92284 24 04.2о2о

Ф вл_7 8701 Page 4 of4
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,1сту lso/lEc t7025

Approved Ьу
The Head of the

g laboratory of "Llzo Ltd,"

D, R, Dovgun
2о21

Corrosion аgiлg fests of insulation piercing соппесtоrs Рс 6-95

Requirements: EN 50483-4:2009 clause 8,1,5,1,4,

The test methods: EN 50483-4:2009 clause 8,1 ,5,1 , 8,1,5,1,3,2 method 1,

Ё'Ёййй,rЬъrсйчsе 8,4"| and clause 8,4,2 method,l,

lnsulation piercing connector (lРG)

рс 6_95

"FEMAN" D.o.o
Vihorska 1, 35ОО0 Jagodina, Serbia

"FEMAN" D,o.o
vihorska '|, 35000 Jagodina, Serbia

contract Ne 12-06-20 of 25,06,2020
дJаitiоп"l agreement N92 of 22,03,2021

The insutation piercing соппесtоrs Рс 6-95 haye

;;;;;;; ЬоirоsiопЪgiпg tests алd satisfy the

Б ii i|uitur"r 
" 

de с larJd characteristics aird'Й;;;;;ri" 
of EN 50483,4:20О9 clause 8,1,5,1 ,

s.1.5.1.3.2 method 1,

product паmе:

Model апd type:

мапчfасtчrеr:

Gustomer:

Reason:

Testing results:

TnB tesпno .ёооd ,ý !a,id опlу 'ol iпе testeo Saтo'eg 
, ,_"nl wrlnбUt oermБsion of tne test,1g laboбlory,

il]:;ii;;il;";;;";;'р,оачсэорапtу d,ol.эledanddiзtriouteoasanofiioaloocumen|wthoutpe.

Lviv - 2021
Ф вл_7,8/01
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Testing rерогt Np 11121,4
The testing lаЬоrаtоry of'Llzo Ltd'

SamOIes' receiving date:

Quantity of the tested Samples:
ldentification пumЬеrS of the Samples:
The testing dates:
The environmental conditions:

tеmрегаtUrе:
air рrеSSчrе:
humidity:

1. Tested SampleS:

lnsulation piercing connectors;

Model and type;
Class:
Main сопduсtоr cгoss-SectionS;
вrапсh conductor сгоss-sесtiопs:
The tightening torque of the bolt:

Batch number:
lnstallation temperature:

The main conductorsi

25.0э.2021
2.
Na19, N920.
26,оз.2020 - 21 .05.2021 -

(16 - 2а) 'С;
(96 - 101) kPa;
(45 -75\ у"-

рс 6-95,
А1.
(,16 - 95) mm',
(6 - 35) mm2,
(14 t 1,5) Nm.
06/20,
Frоm -1о 'с to +50'с,

Туре:
со;dчсtог croSS-section;
conductor diameter:
NumЬег of StrandS:
Shape;
conductor material:
InSUlation thickneSS:
lnsulation material:
ManUfacturer / country:

Standard:

The branch conductorsi

Туре:
conductor cгoss-section:
сопdчсtог diameter:
NчmЬеr of StrandS:
Shape:
сопdчсtоr material:
lnsulation thickness;
lпsulаtiоп material:
Мапчfасturеr / country:

Standard:

ASXSn 4х16
16 mm2
4,7 mm
7
Round
AluminUm
1,2 mm
XLPE
PJSc <YUzhcable Works> /

Ukrаiпе
HD626:S1

пв_1 6
6 mm2
2,75 mm
1

Round
Сорреr
1,0 mm
PVc
PJSc (Yuzhcable Wоrks) /

Ukrаiпе
1Ес 60227 -1 .20о7

ВИПFОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"Ф вл 7,8/01
Page 2 of 5



Tёsting rерогt Na 11121_4

2. Testinq procedure:

The tests аrе регfоrmеd iп ассоrdапсе Wjth EN 5о483-4:2оо9 clause 8,1,5,1, 8,1,5,,l,з,2

method 1 
samples of lPCs аrе tested iп each of,the following сопduсtоrs' cross-sections

combinations of main and Ьгапсh conductors: mlп - mlп,

тhё tpc iý nlaced at the middle";й;;in'"o," bi r"ngtt, (0,5 - 1,5) m, The bolt of the lPC

i, tior,t"""j'*itr.l ,iiiй"йiо|.qu" 12,5 Nm Specified Ьу the manufacturer,

The tests аrе реrfогmеd ir' ;;;;i;"'Ъ;j;;;уЪ-iПЬ lа-О,у cycle consists of 7 days of

continuously stay at satt fog "h",b";:;;;ii 
О"уs-Ёi 

"ontinuou,ti 
stav at chamber with higher

tёmпёrаturе and humidity u,rо"рЁЁ 
'luiu'."й Ъу *rp1'_"1 dio;ide iso, (Fig,1 _ Fig,2) iп

l1J5йi"Ъ" й,r,, Br,l sо+вЪ-о,zооs 
"tau"e 

8,4,1 and clause 8,4,2,

2.1. climatic aging test iп the salt fog сhаmЬеr

The testing equipment and the testing рrосеduге аrе corresponded With the геqчirеmепts

of EN 60068-2-11:1999,
Dispeгsion ofthe salt fog аrе сопtгоllеd durin9 the tests Ьу two prefabricated manifolds with

аrеа 8о cm2 of each. The fog gutr,"i"Jin 
"""Ь 

.чйifоtd *itr, Speed (1 - 2) ml/hour With ачеrаgе

time of dispersion not leSS than 16 hочrS,

The Ьriпе, Which is ч""О to, i"""iiЙ, has Weight-paгt concentration (5 i 2) %, The рН ofthe

brine iS Within the поrmаl гапgе of 6,5 to 7,2,

Соmрrеssеd airwithout i,puiiti", oiJu,tand oilswith maintaining ргеssчrе (120 t 50) kPa

iS used to generate the tog, The ari is;чЪгmЪJапj moistened before feeding to the рцlчеrizеr Ьу

passing throUgh the heated to 40 0С Water,
"*"- it" i"йр",uturе in the testing chamber is maintained (35 l2) 0с

2.2. climatic aging test in chamber with higher temperature and humidity atmosphere

""Ъr"t"а 
Ьу sulfur dioxide (So')

The testing equipment and the testing procedure Satisfy гequirements of EN lso 3231,

(2 1О,2) litres of distilled Water аге filled into the chamber before each cycle,

'' - ",ъ"й;;;;;iа" 'ln 

"r,"rь"r'*iЙ"сойпtrаtiоп 
о,о667 % iS made With the help of the

rеасtiоiЪisоОiчЙ pyrosulfate (NazSzOb) and sulfamic acid (НSлОз NHz),

The temperature in tr,," "r,"rБ 
i.ЪаiпtаlпеО tao 1 З) ОС during 8 hочrs, Then сhаmЬеr

i" op"n.juij i"bi",atu,e i" talring]o'tr,Ъ environmenial temperature during 16 hоurS-

3. RequiremenБ:

Atvisualcontrol,thereshallbenosignificanttracesofrust(over1o%oftheopenSurface
of metal parts of the Samples),

The sample's identification marking shall Ье legible whеп examined with normal or

corrected vision Without magnification,
No deterioration ot tr,е mi"]Ъrt" of the connectors Shall оссUr Which WoUId impair their

""rr"\J:i:li;" ,oIe to rеmоче lPcS With а torque beloW or equal to the mапUfасturеr's Specified

maximum torque ] 5,5 Nm,

The testing LаЬогаtоry of'LlZo Ltd,'

ВИПРОБУВАЛЬНА
ЛАБО РАТО РIЯ

"лIзо"Ф вл_7 8/0]

Page З of 5



The testing lаЬоrаtоry of'Llzo Ltd' Test]ng героrt Na 11/21_4

4. Testinq resulb:

Therusttracesnotexceed1o%oftheopenSurfaceofmeta]partsoftheSamples.
The samples' identification rn",kiig ;ъ"lьgiые when examined with поrmаl ог corrected

viSion Without magnification.
There аrе по deteriorations of the main parts of the tPcS, Which Would imраiг their поrmаl

'un"r'o?;" lPcS removal Wеrе realized With tоrqче leSS than maximum manufacturer'S Specified

torque 15,5 Nm.

Table 1 - Testing геsчlts when removing the lpcs аftег соrrоsiоп tests

lr
,"l ldentification

numbel of lpc
conductors:

main - branch

,]9

20

гоrqчеоf disassembling
when removing the lPcs,

Nm

min - mln
16_6

964

Fig.1 - lPcS after the fочгth cycle of testing

Testing
result

tsйПбБrйЕЩ
"лIзо"

5 сопсlчsiоп:

lnsulation рlеrсiпg соппесtогs Рс 6-95 аftег stay in the saltJog chamber and in the сhаmьеr

*ith hЬ;;;i;;;;;"i"iЁ ""О 
Пч,nijitiЪtЙБрЙ"i" Ъ"tч,"t"С Ьу-sчlрhuг dioxide passed the

соггоsiоп aging tests and satlsty rn;;i,Йi;;Д ;"ЪlаrБа сПаrасiеristiсs and EN 5048З{:2009

сlачSе 8,1,5,1, 8,1,5,1,3,2 method 1,

6. Pictures:

лдБордторrя

пты-- -]_

Ф вл,7 8/01 орlя l)"J
Page 4 of 5



The testing laboratory of'Llzo Ltd,' Testing rероrt Ne 11121-4

Fig,2 - lPcS after the testing

7. Test equipment:

N9 туре Model Latest calibration date

1 Rчlег Jm VaGo-Tools N9O0з 05,04 2020

2 ТогqL]е wгепсh DG2-030 NeDG2-030-07000584 05,04,2020

з stopwatch СОС пр-2б-2-010 Ns2284 24.04.2020

4 Salt fog сhаmЬеr лlзо Na001 Oon't need calibration

Measurement and сопtrоl dev се wth
rёsistiче temperatule trапsduсёr

рт 0102 Ne14_558
тсп_1388 N915_201

08,04,2020

6 рН-mеtег рн-009 iнв,,N90013з Calibrated before using

7 Working standaгd рН РН 4,01t0,01 15,06 2020

8 Wolking standard рН рн 7,00*0,01 15,06,2020

9
СhаmЬеr With highег tеrпрегаtчrе and
humidity аtmоsрhеге saturated Ьу su fur
diox de

л зо N9001 Don t need са ibгat оп

10
Measurement апd contro! device with
resistive temperatuгe transducer

рт 0102 Na14_557
тсп_,1388 N915-201

08.04,2020

41 Tens le test machine factory Na001 лLзо Na001 Don't need calibration

12 Load се l Fв 50К NаOOз2 06,04 2020

The tеSЬ were performed Ьу:

Deputy Head of the testin9 laboratory:

Епgiпееr:

Епgiпееr:

Епgiпееr:

Ф,вл-7,8/01

S, S. Lakhovskyi

О. О. Nepyivoda

D. S, Denys

А. S, Shevtsiv

ЛАБОРАТОРlЯ Page 5 of 5
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Approved Ьу
The head of the

ting laboratory of "Llzo Ltd,"

7,'- D. R. Dovgun
2о21

climatic aging test (lJv,radiation) of insutation piercing соппесtоrs
рс 6_95

Requirements: ЕN:5о4в3д:2оО9 clauses 8,{,5,2,4, 8,1,5,2,4,1,8"1,5,2,4,з,

The test methods: EN 50483-4:2009 clauses 8,1 ,5,2, 8,1,5,2,3,2 method 2,

EN 50483-6:2009 clause 8,5,2,

lnsulation рiеrсiпg connector (lPC)

рс 6-95

"FEMAN" D.o,o
] Vihorska 1, 35000 Jagodina, Serbia

"FЕмАN" D.o.o
Vihorska 1,35000 Jagodina, Serbia

Contract N9 12-о6-20 of 25,06,2020
даJitiоп"l agreement N92 ot 22,о3,2021

product паmе:

Model and type:

Manufacturer:

Gчstоmеr:

Reason:

Teýting results: The iпsuIаtiоп piercing connectors РС 6-95 haye

;;;";;" cliЙatic aging test (lJV-radiation),
'conrr""tor" satjsfy tfie maпufacturer's dec"areo

iharacferbtics ап d requi rem ents of
Ёi'iiцвз-ц,zооg c'aUses 8, 1, 5,2, 8, 1,5,2,3,2

, method 2,

The testing €Sulь а€ vahd {'h:'*}"] 1?It]i_1,1Ч; 
"пd 

dist buted aS ап official documeni wiihout реmissiоп oi ihe testing laboEtory,
Thlslesrin; Bportcant Ье lёрrоdчфd panly, dupxcat

Lviv - 2021
(Ь вл_7,8/01



The testing laboratory of'LlZo Ltd,'

SamDles' гесеiчiпg date:

Qua;tity of the tested Samples:
ldentification пUmЬеrs of the Samples:

The testing dates:
The environmental conditions:

temperature:
air pressure:
humidity;

!. тёstёd samples:

ln9ulation piercing connectors:

Model and type;
claSS:
Main сопdчсtоr croSS-SectionS;
вrапсh conductor cross-sections;
The tightening tогqче of the bolt:

Batch пumЬеr:
lnStallation tеmреrаtUге:

The main conductorsi

25.0з,2021
4.
No21, N922, N923, N924,

26,о3,2о20 - 21.05.2021.

(16 - 2а) 'С;
(96 - 101) kPa;
(45 _ 75) уо-

Testing rероrt N9 11/21-5

рс 6-95,

(16 - 95) mm',
io - зs) mm',
(14 t 1,5) Nm,
06i20,
From _1о'С to +50 'С.

Туре:
сопdчсtоr сгоss-sесtiоп:
сопduсtог diameter:
Number of StrandS;
Shape:
conductor material;
lnsulation thickness:
lnsulation material:
Manufacturer / country;

Standard:

The branch conductors:

Туре:
сопdчсtоr cross-section:
conductor diameter:
Number of StrandS:
Shape:
conductoг mаtеriаl;
lnsulation thickness:
lnsulation material;
Мапчfасturеr / сочпtry;

Standard:

ASXSn 4х95
95 mm,
11,2 mm
19
Round
Aluminum
1,7 mm
xLPE
PJSc (Yuzhcable Wоrks> /

Ukrаiпе
HD626:S1

пв-,1 6
6 mm2
2,75 mm
1

Round
Сорреr
1,0 mm
Pvc
PJSc <Yuzhcable WогkS> /

Ukгаiпе
|Ес 60227 -1,.2о07

ASXSn 4х,16
16 mm2
4,7 mm
7
Round
AIuminum
1,2 mm
xLPE
PJSC <Yuzhcable wоrks> /

Ukraine
HD626:S1

БГРОВУВДЛЬНД
ЛАБОРАТОРIЯ

"лIзо"Ф вл 7 8/0,1

Page 2 of 6



2.1, climatic aging tёSt (Uv,radiation)

The tests Wеге регfогmеd in ассоrdапсе With EN 5о48з-4:20о9 clause 8,1,5-2, 8,1 ,5,2,з-2

method 2,
Two samples of lpc аrе tested in each of the folIowing сопduсtоrs' cross-sections

combinations of main and ь,"п"r, *"niJ"tor.",*min - min and max--.mjn, lPc iS installed at the

core in accordance wltn mапutасtuiЁБi""i"il"r", instruction, The lPc bolt iS tightened to the

minimum torque - 12 5 Nm indrcatediy'tr," Й"пuiu"tчr."r., Any cha.nges iп огiепtаtiоп of the core

are absent in zone 1о с. trоm trlb 
"rЬё,-s'Йр'", *"r." te;ted foi climatic aging in the Solar

ladiation SimuIation chamber (Fig 2),

Testino сhаmьег ensu.ed ,aliation 1 12о kwm2 + 10 о/о in the measuring plane With the

"*","l?lilЪ"ilБi 
;;й;;;й i;;j;i H";i"ii;; was irгadiated ьу the cylindrical lamp With

ifi;;;,ilЁй* i кй йпiо, й". 
"itu"i"O 

ub,ti""rry 
"tthe 

centeiof the сhаmЬеr. The IPcS

samoles wеrе situated at tr'l" l"гnЁЪЪ"iБiрr"* uiinb ai"tun," from the lamp center, which

:;:liЁ""rЁ;;;j;с p"*"iti lzо,iй7й;i iоиl The гadiation WаSсопtгоltеd ьу the radiometer

in the гапgе of {3О0- 4О0) пm at irrБ Беgiппiпg'оf each :у:':лj:9.i:'"d роWег value WaS Set

+,з Йw"Йr ьу tr,," lamp electrical current change in case ot necesslTy,.

56 cycles With 24 hou,. оu,"йiitу"*Ьi" реЙЬr.ЙеО, Гасtr.сусlе inclUdeS 2о hou,S of radiation

and 4 hours With radiation ро*"iЬЙ *iiй-'ЬЙрЪr"tur" mоСеЬ in ассоrdапсе With Fig,1, The

tеmDегаtUге WaS measured Ьу tr," ЙlЬli"j tiоЙ'й heat source thегmоmеtеr in the plane Which

;;"fi;й,ь;;;l"*"i t|.,jrn tпЁ |.Jаl"йп-rп"u"urеmепt plane, at the middle of the distance

from the Sample to the сhаmЬеr Wall,

The testing laboratory of'Llzo Ltd,'
Testing rерогt N9 11l21-5

Table 1 - spectral energy distribution and the tоlеrапсе

visible light lnfrared radiation
Ns Spectral range

ultraviolet
в

tJltraviolet

0,28 пrп -

0,32 пiт
0,32 пm -

0,40 пm
0,40 пm -
0,52 пm

0,52 nm -

0,64 nm
0,64 пm -
0,78 пm

0,78 пm - з,0 пm
4 WaVeLength

200 Wm' 186 Wm' т92 W/m,
2 Rad]atlon роWег 5 Wm'

1,10 % t,10% + 1а о/о j 10 %
з Tolerance tз5% !25%

1,

2.
1 сусlе;
radiation period (20 hourS);

з, У= tеmрегаtчге axis;

4. Х= time aХis in hоL,]гS,

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"Ф вл_7,8/01

Fig,1 - Теmреrаtчrе - Radiation - Time dependence

Ра9е З of 6
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The testlng lаЬоrаtоry of 'Llzo Ltd,' Testing rерогt Na 11121-5

2.2.Dielectricalvolиgetestinairaftertheclimaticagin9test(Uv.radiation)

The tests Were performed in accordance With EN 5о483-4:2оо9 clause 8"],з,1,3,2,

After the climatic 
"ging 

te"t, ib; соппесtоrs, assembled togetheг With соrе in the

".""rьпЬi, 
аrе put into the-taiK and' covered Ьу (1 - 2) cm of metallic balls With (1,3 - 1 ,7) mm

diameter,
ifter lpcs stay in tank uпdег balls during бо s the testing vottage 4 kv is applied Ьемееп

the main соrе conductor and tne metaliic batts 
-Очriпg 

бО S, The voltagё iS applied With the speed

"ppr""ir"Ъry 
1 kV/S in accordance with EN 50483-1:2009 clause 9,1,7,

2.з. Dielectrical voltage test in Water аftеr the dielectrical voltage test iп air

The tests Wеrе performed in accordance With EN 5048з-4:2о09 cIaUSe 8,1,3,1,3,1,

After dielectrical uort"ge t"siйaii-thb соппесtоrs assembled аге put into the tank with

*"t", iniolr," ОБ"р (30 - 40fcm from the connector to Water Surface,"-'" 
дii"l iръiъф in tui]K 

""a"l 
,ut"i Juriпg 30 min the testing voltage 1 kV iS appпed

between the main соrе conductor and the metallic jectrode, immersed into the Water, during 60 S,

Тhё voltage iS applied with the speeJ аррго"imаt"tу 1 kV/S in ассоrdапсе with EN 50483-1:2009

clause 9,1,7,

3, Requirements:

тhеге Shall Ье no degradation of the main parts, Which WilI influence to the Samples

characteristics,
The sample's identification marking should Ье legible when examined with поrmаl and

corrected vision.
No flashover оr ЬrеаkdоWп of the соrе оr lPc shall оссUr after testing Ьу high voltage 4 kV

dчriпо бо S in air. The maximum reaii"ge 
"u""nt "r,аll 

not exceed (10 t 0,5) mд in ассоrdапсе

With ЁN 5о48з-1:2оо9 clause 9,1,5,
No flashover or Ьrеаксоwп bi the соrе ог lPc Shall оссUr after tasting Ьу hig h voltage 1 kv

с]Uriпо бо S iп Wаtеr, тr,е maximum i.aKage iчrrепt shall not exceed (1О t 0,5) mд in ассоrdапсе

With ЁN 5о48з-1:2009 claUSe 9,,! 5,

4 Tёstino rеsчlь:

4.1. Тёstiпg results of climatic a9ing test (Uv,radiation)

lnsulation рiеrсiпg соппесtоrs Рс 6-95 have no any damages, which would influenc the

samoles characteristics ;fter the cIimatic aging test (Uv-radiation),.
"" " Jr,Ъ J"ЬЪr''ii".i'iЬ"tiБ" rn"iкiйЁа.Ё iБgiьr" *b,n 

"xamined 
with поrmаl and соrrесtеd

vision,

4.2. Testing resulБ for the dielectrica| voltage test in air after the c|imatic aging test

(uv-radiation)

Table 2 * Testing rеSUlts fоr the dielectrical voltage test in аiг

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"

Leakaqe current at voltage 4 kV
With dulation 60 s, mA

conductors:
main - branch

min - miп
,16_6

Ф вл 7 8/0,1

Page 4 of 6



The test ng lаЬоrаtоry of'Llzo Ltd." Testlng герогt N9 11/21-5

4.З. Testing results for the dielectrical voltage test in Water after thё dielectrical voltage

test in air

Table 3 - Testing геSчltS fог the dielectгical voltage test in Water

method 2.

6, Pictures:

5, concluSion:

All samples of the insulation piercing connectors Рс 6-95 have passed the dieiectfical

чоrИgЁ i""t in lii 
"t;igh 

voltage 4 kV during-60 s and the dielectrical voltage test in Water_at high

""ii"й" 
l riv during бъ s аftjr the climati; aging test tuv-гadiation], satisfy the mапufасtuгеr

declared characteristics ancj rеqulrеmепts oi г-t,t sоаЬз_а,zоо9 clauses 8,1 5,2, 8,1,5,2-3,2

Leakage curlent at voltagё l kv
with duration 60 s, mДN9

ldentification
пumьеr of lpc

conductors]
main - lrranch
(mm' - mm')

1
21 min - min

16-6
1,0

22 10

2
2э max - rпiп

95_6
2,а
з,024

Fig.2 - lpc during the testing in the sоlаr radiation simulation сhаmьеr

ЙПРОБУВАЛЬЯА
ЛАБОРАТОРIЯ,лIзо"Ф вл 7 8701

Page 5 of 6
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Тhё testing ]аЬоrаtогу of'Llzo Ltd," Test]ng геро.t Na 11/21,5

Fig,З - Visibility of the lPc mагkiпg аftег the clirnatic aging test

7. TeSt equipment:

N9 туре Modei Latёst calibration date

1 Ru]ег 1m VaGo-Too S NаOOз 05,04 2020

2 TorqLle Wrёnch DT 0зOS2 N917000067 05 04 2020

з StopWatch сос пр 2б-2-010 Ns22B4 24.а4 2а2а

4 елlэr r.ai,riлn aiml l]яt].п сhаmhеr л]3о N9001 DOnl пее0 саlDrапоп

рт 0т02 Nе14-51з
тсп_l3в8 N914-026

08.04 2020
5

меаsчrеmепt and contro] device with
rёýiStiчё tеmрегаturе tгапSdчсеr

6 uv rаdiоmеtег тЕнзор_з1 N9P028/2014 31,0з,2UzU

1 High Voltage set Лlзо N9001 Don't need cal]bration

8 voltmeter Е365 1Nsglз751 08,04,2020

9 Мill]аmрегеmеtег Ез77 Na777768 08 04 2020

The teзts Were performed Ьу:

Deputy Head of the testing lаЬоrаtоry:

Епgiпееr:

Engineer:

Engineer;

ф.вл_7,8/01

S. s. Lakhovskyi

О, О. Nepyivoda

D. S, Denys

А, S. Sheйsiv

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лtзо"
Page б ofб
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'lб чбрмя 202'l ро!(у
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Test for mесhапiсаl damage of the mаiп conductor
of insutation piercing соппесtоrs РС 6,95

Requirements: EN 5о483-4:2оо9 clause 8,1,2,2,4,

The test methods: EN 5о483-4:2оо9 сlачsе 8,1 ,2,1,

Approved Ьу
The Head of the

ing lаЬогаtоry of "Llzo Ltd,"

'/- D. R. Dочgчп
2о21

lnsulation piercing connector (lPC)

рс 6_95

"FEMAN" D,o.o
Vihorska 1, 3500О Jagodina, Serbia

"FЕмАN" D.о,о
Vihorska 1, 3500О Jagodina, Serbia

Contract N9 12-о6-20 of 25,06,2020
Additional agreement Ns2 of 22,03,2О21

The insulation piercing соппесtоrs Рс 6-95 passed
ihe test fоr mеЬhапiсаl damage of the mаiп
iiniicto, апа satisfies mапufасturеr's declared 

_ _

cbtaracteristics апd requirement of EN 50483-4:2009

clause 8.1.2,1 ,

product name:

Model and type:

мапчfасtчrеr:

Customer:

Reason:

Testing results:

Tne testlna reýulБ alevald for the iested sатрlеsопlу
Thistesting Eporl сап,t ье reproduФd panly duphcate; and distibuied as ап officialdocumeni without permission of the tбsting laboratory

Lviv - 2021
Ф.вл_7,8/01

..lt9;,, Гз-Т\жlbf*lz;,-,71-.s \У Ь./



The testing lаЬоrаtоry of'LlZo Ltd,'

SamoleS' гeceiving date;
Qua;titv of the tested Samples:
ldentifiiation пчmЬеrs of the samples:
The testing dates:
The environmentaI conditionS:

temperature:
air ргеSSurе:
humidity:

1. Tested samples:

lnSulation piercing connectors:

ModeI and type:
Class:
пIаiп conductor cross-SectionS:
вrапсh conductor cross-sections:
The tightening torque ofthe bolt:

Batch пчmЬеr;
lnstallation temperature:

The main conductorS:

Testing rероrt N9 11/21-6

25,0з,2021
6,
N925, Ns26, N927. N928, N929, Nsзo,

29.03,2о21.

20,8 'с;
97 ,2 kPa|
55 %,

рс 6-95.

(16 - 95) mm',
(6 - 35) mm',
(14 t 1,5) Nm,
06/20,
Fгоm -10 'с to +50 'с

Туре:
conductor cross-section:
сопduсtог diameter:
Number of StrandS:
Shape:
conductor material:
lnsulation thickness:
tnsulation mateгial;
Мапчfасturеr / country:

Standard:

The Ьrапсh conductorS:

Туре:
сопdчсtоr сгоss-sесtiоп:
conductor diameter:
NчmЬеr of Stгands:
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
ПЛапчfасtчrеr / country:

Standard:

ASXSn 4х95
95 mm,
11,2 mm
19
Round
Aluminum
1,7 mm
XLPE
PJSc (Yuzhcable Works> /

Ukraine
HD626:S1

ASXSn 4х35
35 mm2
6,9 mm
7
Round
Aluminum
1,3 mm
XLPE
PJSc <Yuzhcable Works> /

Ukгаiпе
HD626;S1

ASXSn 4х16
16 mm2
4,7 mm
7
Round
Aluminum
1,2 mm
XLPE
PJSc (Yuzhcable Works> /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
copper
1,0 mm
PVc
PJSc (Yuzhcable Works) /

Ukrаiпе
lЕс бо227 -1|2оо7

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"Ф вл 7 8/01

Page 2 of4



2. Testinq procedure:

The tests are performed in ассоrdапсе With EN 5о483-4;2009 clause 8,1,2,1,

i*о-""Йрr""'оf lPcS аге tested in each of the following сопduсtогS' cross-Sections

combinations of bain and Ьrапсh conductors: max-max, miп - min and min - max,

The main соrе is inserteO to the iensi1e machine aS Showed at Fig,1 , Tensile load 1 0.0/о of

MBr oi tbe сЪпduсtоr is applied to it, The tength of the main соrе iS between 0,5 m to 1,5 m

(EN 5О483-4,2009 clause 8,1,2,1,2),'_' -rBcs, 
sЪйрtеS аге installed in accordance With mапufасturег'S installation instruction The

rpc bori Й tlgr,te;eJto tr,e m"ximumlbiqUe 15,5 Nm indicated Ьу the mапUfасtuгеr, The tensile

test load is appljed to trre mаlп conductoi until it reached values frоm Table 1 апd maintained

dчriпg 60 s,

The tesiing lаЬогаtоry of 'Llzo Ltd.' Test]ng rероrt Ne 11/21-6

3. Rёqчirёmепь:

Main conductor Shall SuStain the tensile test toad fоr 60 S Without breaking оr апу damageS

that would рrечепt the соrrесt function of the cable,

4. Testinq rёsчlЬ:

Table 2 - Testing геSчltS

Table 1 - Tensile test load applied to the main сопduсtог

Tensile test load
ТiббТЪiТб о/о плвL of tr,e cabte

whichev-Ar is the gгеаtеrAluminium (16 mm'to 25 rпm')
SeLf SuppOrt ng

Го о/о MBL of the cableAluminium (> 25 m

MBL of the mаiп
conductor,

kN

Tensile test load
for 60s,

kN

Breaking or
damages of the

conductorN9

ldentifica-
tion пumьёr

of lPc

conductors:
mаiп - Ьrапсh
(mm'" mm')

Тhё tightening
torque of the

bo!t, Nm

14,60 11,68
АЬsёпt

1
25 mах - max

95-з5
15 5 Absent

АЬsёпt
Absent

26
miп - min

16_6
15 5 245 1,20

2
2l
28

min - mах
,16 _ з5

15,5 2,45 1,2а
AbSent

3 Absent
з0

5. conclusion:

The main сопdчсtоrs at which lpcs Рс 6-95 wеrе installed and to which the tensile test

toaa wbrJ;p;iiJ ;;"; p"s""O tt,"'i""itbi mechanical damage of the main сопdчсtоr and

"utBtb" 
,"quii.r"nt of EN 50483-4:2009 clause 8,1 ,2,1,

виtrровувдльнд
лАБорлторlя

"лIзо"Ф вл-7 8/0]
Page З of4



The testing lаЬоrаtоrу of'Llzo Ltd.'

6. Pictures:

Testing героfi N9 1,1/21-6

Fig.1 - lPcS in the test

7. Test еqчiрmепt:

S, S. Lakhovskyi

D, S. Denys

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"

N9 туре Model Latest calibration date

1 Rчlег 1m VaGo_TooIs NеOOЗ 05.04.2020

2 Тогqче Wгепсh DT-030S2 Na17000067 05,04,2020

24.04.2а2о
з StopWatch соС пр 2б-2-010 N92284

4 TenS le test mach ne, factory NsO01 лlзо N9001 Don't need calibгat]on

5 Load ceL Fв 50к N9O0з2 06.04,2020

Page 4 of4

The tests were performed Ьу:

Епgiпееr:

Ф,вл_7 8/01

Deputy Head of thё testing laboratory:
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Approved Ьу
The head of the

пg lаЬоrаtоry of "Llzo Ltd,"

'y'D. R. Dovgun
2о21

product паmе:

Model and ýре:
мапчfасtчrеr:

customer:

Reason:

Testing results: ,

trе lesthglesL,ls ale vahd io'rhe tesEd sЭlГРеs О'v 
and disпlouied а9 ап oerclal doclTenl wlnout pe,m,sýio, oitne lest,lg abolalory

This lesl пЬ repod сап'l Ье reploduced рагiу duplcate

TESTING REPoRT N9 11/21-7

Вrапсh cable put!,out test of iпsulаtiоп piercing соппесtоrs РС 6-95

Requirements: EN 50483-4:2009 сlачsе 8,1,2,2,4,

The test methods, ,E1,1 5од8з4,zоо9 сlачsе 8,1,2,2,

lnsulation piercing соппесtоr (lPC)

рс 6_95

"FЕмАN" D.o.o
Vihorska 1, 35ОО0 Jagodina, Serbia

"FЕмАN" D.o.o
Vihorska 1, 35ОО0 Jagodina, Serbia

contract N9 12-о6-20 of 25,06,2020
Additional agreement Ns2 of 22,03,2021

tnsulation piercing соппесtоrs Рс 6,95 passed the'b,iiiii 
iubъ pu |out test, satisfies manufacturer's

ii"iir"a 
"пui""feristics 

алd reguirements of
EN 5О48З-4:2009 clause 8,1,2,2,

Ф вл 7 8]01

Lviv - 2021
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The tёstiпg lаЬогаtоry of"Llzo Ltd,'

Samples' receiving date;
QUantity of the tested Samples:
ldentification пumЬегS of the Samples:
The testing dates;
The епчiгопmепtаl conditions:

temperature:
аiг ргеSSчrе;
humidity:

1. Tested Samples:

lnsulation piercing соппёсtоrs:

lv]odel and type;
Class:
Main conductor cross-SectionS:
вrапсh сопdчсtог cross-sections:
The tightening torque of the bolt:

Batch пчmЬеr:
lnStallation temperature:

The main conductorsi

25,03.2021
4.
Nаз1, N9з2, Nо3з, Ne34,
о2.о4.2о21-

21,6 'С;
96,8 kPa;
62 %.

Testing героfi Ns 11/2,1_7

рс 6_95,

(16 - 95) mm',
(6 - 35) mm',
(14 t 1,5) Nm.
06/20,
Frоm _10 'С to +50'С,

Туре:
сопduсtоr cross-section:
сопdчсtоr diameteг:
Number of StгапdS:
Shape:
сопdчсtоr material:
lnsulation thickness:
lnSuIation material:
Мапчfасtчrеr / coUntry;

Standard:

The branch conductorS:

Туре;
conductor cross-ýection:
conductor diameter:
Number of Strands;
Shape:
conductor material:
lnSuIation thickneSS;
lnsulation material:
Manufacturer / country:

Standard:

ASXSn 4х95
95 mm,
1 '1 ,2 mm
19
Round
Aluminum
],7 mm
XLPE
PJSc <Yuzhcable Works) /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Rочпd
Сорреr
1,0 mm
PVc
PJSc <Yuzhcable Works) /

Ukrаiпе
l:Ec бо227 -1,.20о7

ASXSn 4х16
16 mm2
4,7 mm
7
Round
Aluminum
1,2 mm
xLPE
PJSc <Yuzhcable Wоrks> /

Ukraine
HD626:S1

йrtрпровувдльнд
ЛАБОРАТОРlЯ

"лIзо"Ф вл-7 8/0]
Page 2 of4



The testing !aboratory of'Llzo Ltd,'

2. Testinq procedure:

The tests аrе реrfоrmеd in accordance With EN 5о483-4;2009 clause 8,],2,2,

Two samples of lpc аrе tested in each of the following conductors' cross-sections

combinations of main and Ьrапсh conductors: max - min, min - min,

lPciSinsertedintothetensitemachineaSShowedatEig']inaccordanceWith
n,'апuйu,ег" installation instruction, The branch core length iS between 0,2 m to 0,5 m

(EN 5О48З,4:2009 clause 8,1,2,2,2),'- ib" lPc bolt iS tightened to the maximum tогqче 15'5 Nm indjcated ЬУ the manufacturer'

The mark iS made пеаr the tPC at thЬЪrапlrr саые, wrrictl will реrmit to measure its Slippage, The

Ёi,Ъir" i""J I. 
"рПi"О "рр,о*ir"t"Й 

ЪЙrПу ь"й""п the branch conductor and opposing main

;й;;;;;iй li]b й. bbM"un lо,о пl/rii to 5оо N/min ThiS load iS 10 % of the fvlBl of the

branch conductor and is maintained fог 60 s,

з. Requirements:

вrапсh соrе slippage shall not exceed 3 mm, The соrеs shall maintain the test load for 60 s

withouйieaking оr апу dimages that would prevent the соrrесt function of the cable,

4_ Testinq resultsi

MBL determination of the пв-1 6, Тhrее samples of the сопduсtоr wеrе Ьrоkеп at tensile

machine, Load applied With Speed 50 N/S,-- 
Catcutated value of MBL of the conductor is 90% of intermediate Vatue of last three breakes.

Table 1: N/]BL of the cable пВ-1 6

Mean чаluе of Ьrеаkiпg
load оfthё conductor,

kN

MBL of the
conductor, kNN9

Ne of the
conductor

sample

conductor
cross-section,

mm2

Breaking load of the
conductor, kN

1 1

6

1з0
1зб 122

2 2 142

3 1,з5

Table 2 - Testing results

The testing load:
60 s, 10 % ofthe

MBL, kN

вЁпсh conductoa
Slippagё,

mm

Вrёаkiпq or
damages of the

conductorsN9
ldentifica-

tion пчmьеr
of lPc

conductorsI
mаiп - branch
(mm'- mm')

а,12
0 Absent

1
з1 mах - min

95_6 0з2

о12
0 Absent

2
зз min - min

16_6 0з4

5. Сопсlusiоп;

тhеrе was по slippage of the branch conductors during the testing of the lpcs, Рс 6-95,

тr,е 
"oieJ 

йайtаiп.а tйЁ tйt roaa ioi оо s wittrout Ьгеаkiпg oi апу damages that Would prevent

the соrгесt function of the cable,
lnSUlation рiеrсiпg соппесtогS РС 6-95 passed the Ьгапсh cable pull-out test and Satisfies

геqчirеmепts of EN 50483-4:2009 claUSe 8,1,2,2,
виI,1роБувАльнА

ЛАБОРАТОРlЯ
"лIзо"

Testing repor1 N9,1Tl21-7

Ф.вл_7 870]
Page З of4



The testing lаЬогаtоry of'Llzo Ltd,'

6. Pictures:

7. Test equipment:

Fig,1 - lPc in the test

Testing rерогt N9 11/21-7

S. s. Lakhovskyi

А, S, Shevtsiv

The testý were performed Ьу:

DepUty Head of the testing lаЬоrаtогу:

Епgiпеегi

Ф вл_7 8/0]
-ВИПРОБУВАЛЬНАЛАБОРАТОРIЯ

"лIзо"

Ns туре Model Latest calibration date

1 Ruler 1m VaGo-Tools N9O0з 05 04 2020

2 Тогquе Wгепсh Dт_OзOs2 N917000067 05,04,2020

з StopWatch СОС пр-2б 2-010 Na2284 24,04 2о20

4 Tensie test machine, fасiогу N9001 лlзо N9001 Don't need caLibration

5 Load сеll Fв 50к N9O0з2 06,04 2020

6 S ide gag-^ шц_1 N90701295 05 04,2020

Page 4 of4
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Ел,:(0За) 29a{24?,

е-fiъl: lфliro@ltrlEt
!el]E,

дсту ls0lýc lr!25

Acclвdilrion ccrllrlcatэ
i& 20iз8з

lGJцm, 202l

79о35, Uk.эirв, Lviv

тбl ( Ф2)29.a{2gl,
e_mail: lаЬliю@Okl п€i

Арргочеd Ьу
The head of the

Sting lаЬоrаtоry of "LlZo Ltd."

D, R, Dovgun
2о21

product паmе:

Model and type:

Manufacturer:

customer:

Reason:

Testing results:

TEiTLNG REPoRT N9 11/21-8

соппесtоr bott tightening test for insulation рiеrсiлg coлnectors рс 6-95

Requirements: EN 50483-4:2009 clause 8,1,2,3,4,

The test methods: EN 5о483-4:2009 clause 8,1,2,3,

lnSulation piercing connector (lPc)

рс 6-95

"FEMAN" D.o.o
Vihorska 1, 35ОО0 Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

contract N9 {2-о6-20 of 25.06,2020
Additional agreement N92 ol 22.о3,2о21

lnsulation pierciлg соппесtоrs Рс 6-95 flave passed
the соппесtоr bott tightening fest, safisfies
mапufасturеr's declared ch aracteristics and
requirements of EN 50483-4:2о09 clause 8,1,2,3,

The testinq rcsults а'е valid fol the tested samples only 
aid distributed as an olllcial document without permission oJ the testinq tabolatory,

Th]stesting report cant Ье Ерrоduфd рапry, duplical(

Lviv - 2021



The testing lаЬоrаtоry of'Llzo Ltd.'

Samples' receiving date:
ouantitv of the tested Samples:
ldentifi;ation nUmbers of the Samples:
The testing dates:
The environmental conditions:

tеmреrаtчrе:
air pressure:
humidity:

,t. Tested SamDleS:

lnsulation piercing connectors:

Model and type;
Class:
Main conductor cross-SectionS:
вrапсh сопduсtог cross-sections:
The tightening tогquе of the bolt:

Batch number:
lnStalIation tеmреrаturе:

тhе main conductorsi

Testing ,epolt N9 11i21-8

25.03.2021
6.
N935, N9з6, Nоз7, N9з8, N939, N940,

02.04,2021.

21,6 'С;
97,1 kPa;
7з %.

рс 6-95,

(16 - 95) mm',
(6 - 35) mm'.
(14 t ,1,5) Nm.
06/20,
Frоm -10 'с to +50'с,

Туре;
conductor cross-section:
conductor diаmеtег:
Number of StrandS:
Shape:
сопdчсtоr material:
lnsulation thickness:
lnsulation material:
Manufacturer / country:

Standard:

The Ьrапсh conductors;

Туре:
сопduсtог cross-section:
conductor diameter:
NUmЬег of StrandS:
Shape:
conductor mаtегiаl;
InSuIation thickneSS:
lnsulation mаtегiаl:
Мапufасtuгеr / country:

Standaгd:

ASXSn 4х95
9ь mm,
11,2 mm
19
Round
AlUminum
1,7 mm
xLPE
PJSc <Yuzhcable Works> /

Ukгаiпе
HD626:S1

AsxSn 4х35
з5 mm,
6,9 mm
7
Round
Aluminum
1,3 mm
xLPE
PJSc (Yuzhcable Works) /

Ukraine
HD626:S1

АSХSп 4х16
16 mm2
4,7 mm
7
Round
Aluminum
1,2 mm
xLPE
PJSc (Yuzhcable Works> /

U kгаiпе
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
copper
1,0 mm
Pvc
PJSc <Yuzhcable WorksD /

Ukraine
lEC бо227 -1,.2007

;ИПГОЪУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"Ф вл_7 8/0]
Page 2 of4



The testing laboratory of "Llzo Ltd,' Testing rерогt N9 11/21-8

2. Testinq procedure:

Тhе tests аrе performed in accordance with EN 5о483-4:2о09 clause 8,1,2,3,

Two samples of lPcS аrе i",t"J in 
"u"r, 

of the following conductors' сгоSS-SесtiопS

соrьiйБп.Ъt Ь"iп and Ьrапсh conductors: mах - max, min - min and min - mах,

The connector is in"t"rr"O ut i'ЬБiЫп cbib, wrrictr is tensioned previously to 20 % of MBL

o'*n" 
1ТЗ'.опп""'оrS аrе instal1ed aS Shown at Fig, 1 and tightened With torque 18,6 Nm Which

i" ZO V" gbaiei tl,,an maximum torque (15,5 Nm) Specified Ьу the mапчfасtuгеr,

3. Requiremenb:

The соппесtоr Shall Ье Undamaged,

4. Testinq results:

5. сопсlчsiоп:

tnsulation piercing соппесtоrs РС 6-95 have по апу damages after аррlуiпg of the torque

18,6 Nm to the соппесtогS bolts, Ir,is Йrqче is 20 % grеitеr than maximum torque Speci{ied Ьу

Ё";;;";i;; ili,irrЙ, lЁС ЁЪ-Ъ-ýs sati"ty rbquirements of EN 5048З-4:2009 clause

8,1,2,з,

ВИПРОБУВАЛЬНА
лАБорА,tорIя

"лtзо"

Table ,1 
- Testing гesults

тепsilе load of the main
core 2О % of the MBL,

kN

The tightening
torque of the
соппесtоr's

bolt, Nm

Bleaking or
damaging of

the lPc
N9

ldentifica-
tion пчmьеr

of lPc

conductors:
mаiп - branch
(mm' - mm')

MBL of the
main

conductor,
kN

14,60

2,45

2,92

0,49

0,49

186
AbSent

1
з5 mах - max

95-35 AbSent
зб

18,6
Absent

2
з1 min - min

16-6 Absent
з8

18,6
Absent

з
39 min _ mах

16-з5
2,45 Absent

40

Ф,вл_7.8i0,1
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The testing lаЬогаtоry of'Llzo Ltd,'

6. Рiсtчrеs:

7. Test equipment:

The tests Were performed Ьу:

Deputy Head of the testing laboratory:

Engineer;

Ф,вл_7,8/01

Fig.1 - lPc in the test

Testing rерогt Na 11121 8

S, S. Lakhovskyi

О. О, Nepyivoda

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лIзо"

N9 туре Model Latest calibration date

1 Тогqчё Wrепсh DT 0зO52 Na17000067 05,04.2020

2 Tensile test mасhiпе, factory N9001 лlзо Ne001 Don't пееd саliЬгаtiоп

з Load cell Fв 50к NаOOз2 06 04 2020

Page 4 of 4
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20lrt
дсту lýOlEc t't25

Атёстaт а(рвдrтвФ
м 2шза}

1Еч.ршi202l роху

79З5,УФэiка, м, Льав
вул, М rИмо{GнЁ, З
Ел.:{0Зе) а4З2{7,

е-пвl: 1abllzo@uk Ёl

Accвdltalorr cэrtlllcatG
}& 20l з8з
&rrydat:

'6Jч!Ё, 
202l

79оз5. Urrвilв. Lviv

Тэl :( 032) 294{24r,
Ф,lмil: lablzo@ukl-nбl

Approved Ьу
The head of the

ting lаЬоrаtоry of "Llzo Ltd,"

2- D, к. oougun
2021

shear head fuпсtiоп test of iпsutаtiоп piercing соппесtоr Рс 6,95

Requirements: EN 50483-4:2009 clause В,1,2,4,4,

The test methods: EN 50483-4:2009 сlачsе 8,1,2,4,

product паmе:

Model and type:

customer:

Reason:

Testing results:

InSulation piercing connector (lPc)

рс 6-95

"FEMAN" D.o.o
Vihorska 1, 35О00 Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

Contract N9 12-о6-20 of 25.06.2020
Additional agreement N92 of 22,03,2021

The insutation piercing connectors Рс 6-95 passed
the shear head fuпсtiоп test, satisfЪs the
m ап uf actu rer's decl аrеd ch а racte risti cs а п d
iequirements of ЁN 5048З,4:2о09 clause 8,1,2,4,

]

тпёtеstlпо lesuпsarёvalidforthetesledsaTplesonly
+;:" Б;;". ;; ;;;;,Ji 

""ъi-o"n,y, 
a"p,*,Jii *d disiributed аý an ojflcial document Withoui рёrmisýiоп ol the tёslinq laboraiory,

Ф вл_7 8/0]

LViv - 2021



The testing lаЬогаtоry of'Llzo Ltd,'

Samples' гесеiчiпg date:
Quantity of the tested Samples:
ldentification пчmЬеrS of the Samples:
The testin9 dates:
тhе епчirопmепtаl conditions:

temperature:
аiг рrеssчrе;
humidity:

1. Tested Samples:

ln9ulation piёrcing connectors:

Model апd type:
claSS:
Main conductor croSs-SectionS:
вrапсh conductor cross-sections:
The tightening torque of the bolt:
Batch пчmЬеr:
lnStallation tеmреrаtчrе:

The main conductors:

Testinq rерогt Ne 11/21-9

25.0з,2021
24.
N941 ,,, N964,
14.04,2021.

(23,8 -24,6)'С;
97,5 kPa;
(63 _ 71) %.

рс 6-95,
А1.
(,16 - 95) mm',
(6 - 35) mm2,
(14 t 1,5) Nm,
06/20.
Fгоm _10.С to +50 'С,

Туре:
сопdчсtоr cross-section;
conductor diameter:
Number of StrandS:
Shape:
conductor material:
lnsulation thickness;
lnsulation mateгial:
Manufacturer / country:

Standard:

The Ьrапсh conductors:

Туре:
сопdчсtог cross-section;
conductor diameter;
Number of StrandS:
Shape:
conductor material:
lnsulation thickness:
lnsuIation material:
Мапчfасtчгеr / country;

Standard:

ASXSn 4х95
9э mm,
1 1,2 mm
19
Round
АlUmiпчm
1,7 mm
XLPE
PJSc (Yuzhcable Wоrks> /

Ukraine
HD626:S1

AsXSn 4х35
35 mm2
6,9 mm
7
Round
Aluminum
1,3 mm
xLPE
PJSc <Yuzhcable Works> /

Ukraine
HD626:S1

АSхSп 4х16
16 mmz
4,7 mm
7
Round
Aluminum
1,2 mm
XLPE
PJSc <Yuzhcable WогkS> /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
Сорреr
1,0 mm
PVc
PJSC <Yuzhcable works> /

Ukraine
l1c бо227 -1,.2о07

ВИПrОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"Ф вл 7 8/01
Page 2 of 5



2. Testing procedure:

The tests аrе реrfогmеd in ассогdапсе With EN 50483-4:2009 clause 8,1,2,4,

six samptes of lpc are tested in each of the following conductors' cгoss-sections

combinations of mаiп and Ьrапсh conductors: min - min, max - max,

The tests аге реrfоrmеd fоr each of the teSting tеmрегаtчrеS:

- minimum tempeгature: -1О 0С (t 3 0С);

- maximum tеmреrаtuге: 50 0С (t 3 0С).

Prepared assemblies аге placed in the chamberWith controlled tеmреrаtuге untilthey reach

the testing temperature, The testing temperature iS maintained iп the сhаmЬеr during 15 minutes,

тrrе sheai head is tightened in ассогdапсе with the mапufасtчгеls instalIation instruction, value

of th; tightening torq-ue is rеgistеrеd Ьу the electгonic tоrqче Wrепсh (Fig,1 , Fig,2),

The teýting 1аЬоrаtоry of"Llzo Ltd," Testing героrt Na 11/21,9

з. RеquirеmепБ:

Fоr each of the testing temperatures and cross-section combinationS, the torqUe, at Which

theShearheadiSsheared'ShouldbeWithinthetolerancesofthemanufactureг'SSpecifiedtorque
rапgе (14 t 1,5) Nm,

4. Testinq results:

Table 1 -Testing results

N9

ldentifica-
tion

пчmЬеl of
lPc

conductors:
main - Ьrапсh
(mm' - mm')

Environmental
tеmреrаturе the

asýembly рrеlimiпаry
equalizing, Oc

lpc shear heads
tightening torque

value, Nm
Testing resUlts

,|

41

min - min

-,] 0

1412 Satisry

42 15,14 Satiýfy

14 16 SatiSfy4з
14,97 Satisry
13 95 Satiýfy

45
46 1з,68 Satisfy

2 50

15,т4 Sat Sty

15,03 satisn/
48

т515 Satisfy
49

14,15 Satisfy
50

15 10 SatiSfy
5]

14,6 / SatiSfy
52

3

53

mах - mах
95_з5

_10

т354 Satisfy

54 15,06 SatiSfy
satisry14,1655

15,02 SatiSfy
56

13 68 Satisi7
57
58 14,36 SatiSfy

14,зз satiSб/

4

59

50

1з 03 Sat]Sty
60

14,86 Satisб/
61

15 30 SatlSfy
62

14,80 Satisfy
63

14,з0 Satiýty
64

ВИI,IРОБУВАЛЬНА
ЛАБО РАТО РIЯ

"лlзо"Ф,вл_7 8i01
Page З of 5



The testing lаЬоrаtоry of'Llzo Ltd.'
Testing rерогt N9 11/21-9

5. concluSion:

The insutation рiеrсiпg connectors Рс 6-95 passed the shеаr head function test within the

bounds of the manufacturer iпОiсаБJ'iigtriепiпgл t9,qч"лл]4-i 1,5) Nm чпdеr low tеmреrаtuге

:1dЬ;i; з Ъё) and under r,igr, t"mр"г;iuге ьо"ос (t'з oi), The inSUlation рiеrсiпg соппесtогS

Ёё о--sЫ 
-."ii.fy the maiufactuie-li'" J""b|."d' chaiacteristics and rеquirеmепts of

EN 5о48з-4:2009 claUSe 8,1,2,4.

6. Pictures:

Fig,1 - Testing чпdеr maximal tеmреrаtчrе

випровувдльнд
ЛАБОРАТОРIЯ

"лlзо,Ф вл 7 8/01
Page 4 of 5
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The test]ng lаЬогаtоry of 'Llzo Ltd,' Testing rерогt N9 11/21-9

Fig,2 - Testing uпdег minimal tеmреrаtuге

7. TeSt equipment;

N9 туре Model Latest calibration date

1 Тогqче wгепсh DT-030S2 Ns17000067 а7 .а4 2021

2 coLd сhаmьеr лlзо N9 001 Don't need caLibration

3
Тёmрегаtчге measUrement and control
device with resistive tеmрегаtчlе
trапsdчсеr

рт-0102 Na14-571
тсп-0287 N914-0з9

08,04,2021

4 Electrica] сhаmЬег (heat сhаmЬе0 Едельвейс N90298 Don't need са!iЬгаt]оп

5
Теmреrаtчrе measurement and сопtгоl
device With гeSiStive tеmреrаturё
trапsduсег

рт_0102 N915-398
тсп-0287 N915-009

08 04 2021

The tests were

Deputy Head

Епgiпеег:

Ф,вл_7.8/01

performed Ьу:

of the testing lаЬогаtоry: , Lakhovskyi

, Denys

ВИПРОБУВАЛЬНА
ЛАБОРАТОРtЯ,лlзо"

оЙ 
""-ffi Ds

Page 5 of 5
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Аrcстат а(pqдrтаФ

lф 2013&]

!6 чФitя 202t pory

7sЗ5.УФяiна. м, ЛьЫ.
бул, М rИмо€н'c, З
ъл,:(0?) 294l2fi

е_пв}: lфlizo@Uk net'0l]&lдсту ls('Iвc rfi25

Acclвdltallon ccnincatэ
}ts Фl з83
Bdry.bt :

lСJцrt,2021

79о35, UkEiЁ, Lйч

тбl { оз2)29{{2€7,
€-ftбil] lаЫzо@!k,п6!

Аррrочеd Ьу
The Head of the

Sting taboratory of "Llzo Ltd,'

D- R. Dovgun
2о21

product name:

Model and type:

Manufacturer:

customer:

Reason:

Testing resultsi

TESTING REPoRT N9 11/21-10

Low temperature impact test of insulation piercing соппесtоrs Рс 6,95

Requirements: EN 50483-4:2О09 clause 8,1,2,5,4,

The test methods: EN 5о48З,4:20о9 clause 8,1,2,5,

lnsulation piercing connector (lPC)

рс 6-95

"FEMAN" D.o.o
Vihorska 1, 350ОО Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

contract N9 12-06-20 of 25,06,2020
Additional agreement Ns2 of 22,03,2021

tnsutation piercИg соплесtоrs РС 6-95 passed /ow

i.ipЪraMr. impict test, satisfy th.e mапчfасturеr's
iej,c'lared characterbtics апd rеquirеmепts of
EN 5о483,4:20о9 clause 8,1,2,5,

The testing lesultg эЕ valLd fM thё,Ъslёd Sаmрlез оф 
and distribuled as an ofiicial document Without pe.missioп of th€ iesting laboratory,

ТhБ tesinq l€pod canl be reproduced partly, duplicat

LViv - 2021
Ф,вл_7,8/01



The testing laboratory of'Llzo Ltd,"

SampleS' receiving date:
Quantity of the tested Samples:
ldentification numberS of the Samples:
The testing dates:
The епчirопmепtаl conditions:

temperature:
аir рrеSSurе:
hUmidity:

'. 
Tesъd Samples:

lnsulation piercing connectors:

Model апd type:
Class:
Main conductor crosS-Sections:
вгапсh conductor cross-sections:
The tightening torque of the bolt:

Batch пumЬеr:
lnStallation temperature:

The main conductorS;

25.03.2021
4,
N965, N966, N967, Ns68,
19.04,2021-

21,6 'С;
96,8 kPa;
65 %.

Testlng герогt Na 11/21-10

рс 6-95.
А1,
(16 - 95) mm2,
(6 - 35) mm',
(14 t 1,5) Nm,
06/20,
Frоm -10'С to +50 'С,

Туре:
сопdчсtог cross-section:
conductor diameteг:
Number of Strands:
Shape:
conductor material:
lnsulation thickness:
Insulation material:
Мапчfасtчгеr / country:

Standard;

The branch сопdчсtоrs:

Туре:
сопdчсtог cross-section:
conductor diameter:
NUmЬег of StrandS:
Shape:
conductor mаtегiаl:
InSulation thickneSS:
lnsulation material:
ПIапчfасtчrег / country:

Standard:

ASXSn 4х95
95 mm,
11,2 mm
19
RoUnd
Aluminum
1,7 mm
xLPE
PJSc (YuzhcabIe Wоrks) /

Ukraine
HD626:S1

ASXSn 4х35
з5 mm,
6,9 mm
7
Round
Aluminum
1,3 mm
xLPE
PJSc (Yuzhcable WorksD /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
Сорреr
'1,0 mm
PVc
PJSc (Yuzhcable WorksD /

Ukrаiпе
1Ёс 60227 -1-.20о7

-ВИПРОБУВАЛЬНАЛАБОРАТОРlЯ
"лIзо"Ф,вл_7.8/01

Раgё 2 of 4



Test]ng rерогt Na 11/21-10

2. Testinq procedure:

The tests аrе регfогmеd in ассогdапсе With EN 5048з-4:2009 clause 8,1,2,5,

Two samptes of lpci аrе tested iп each of the following conductors' cross-sections combinations

of main and Ьrапсh conductors: max - min and max - max,

ASSembtieS are placed iп the cold chamber With controlled tempeгature until they rеасhеd

the testing tеmреrаtuге -10 'С (l 3 'С),
" - '--ir.,Ё 

"".ЬrЫiеs 
are removed ibm the cold chamber Ьу turns and аге tested for impact

from top апd from Side With help of the impact test device Shown at Fig,1

iПе testing Samples of the lPCs аrЬ placed bet\"veen the metaltic.plane and anvil 50 mm iп

diameter With а Spherical contact гadius ot Эоо mm and mass ,1ОО g, The impacts are dashed to

anvil With the help of суliпdгiсаl Weight 9ОО g falting freely through 200 mm,

3. Requirements:

No damage shoutd occur which wouId afiect the соrrесt function of the connector,

4. Testinq rёsчlБ:

5. сопсlчsiоп:

lnsutation рiеrсiпg соппесtогS Рс 6-95 have no апу d_amages_which WoUId impede the

"orr""ii'uЁion 
oitr,e со-ппесtогs аftеr the low tеmреrаtчге -10 0с,(t З 0С) impact test, connectorS

i""J рi"]Ёi tr'r,] tЁsis ina satisty trlЪ banufactuieг's dectared characteriSticS and requirements

of EN 50483-4;2009 claUSe 8,1 2,5,

The testing laboratory of "LlZo Ltd'

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"

Table 1 -Testing results

The samples temperature
during the testing,0С

conductors:
main - Ьlапсh
(mm'- mm')

ldentifica-
tion пчmьеr

of lPc

Ф вл_7 8i0]
Раgе 3 of4



Тhё testing lаЬогаtоrу of'Llzo Ltd,'

6. Pictures:

Fig,1 - lPcS during the testing

Testing героrt N9 11l21-10

S, S. Lakhovskyi

О. О, NepyiYoda

The testS Wеrе

Deputy Head

Епgiпееr:

Ф.вл_7 8/0]

performed Ьу:

of the testing lаЬогаtоry:

7. TeSt equipment:

07.04.2а21

08,04 2021

Don't need calbrat]on

Latest calibration date

08,04,2021VaGo_TooIs N9003

Тогqче Wrепсh DT 03052 Na17000067
Don't пееd саliЬгаtlоплlзо N9 001cold сhаmьег

1emperature measurement апd сопtгоl

device With resistive tеmреrаtuге
тапsdчсег

рт 0102 Na14 571
ТсП-0287 N914-039

лlзо N9001lmpact deVice

-l

N9 туре Model

1 RUlег 1m

2

з

4

ГБТпрбЫЪfiЬНА l page4of 4
l лАБорАторlя l

[ "лlзо" l
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201.18f,

лсту ls(l/l]:(: 170!5

Дт.стат,(pqдrтaцli
lф 20,|зlхl
Дtсfi{й до

10 чФdlя 2021 яо.,
7ФЗ5,Украьа, м, Льав

sул, М,IЬмоloхка, З
тёл,:(0з2) 294-82З7,

бjml: lrblizo@Uk .ll

Acc]editation ce]t lcate
м юlз8з
Ercry фiа:

16 Jui., a:lt
79о35. Uklвim. Lviv

T9l- .( 00z) 29,1{2л,
е-rвll: lбЬl2о@Orr,поl

Аррrочеd Ьу
The Head of the

g laboratory of "Llzo Ltd,"

I D. R. Dovgun
2021

рrоdцсt паmе:

Model and type:

Manufacturer:

Customer:

Reason:

Testing results:

TESTING REP0RT N9 11/21,11

Low temperature assernbry fest of insutation piercing солпесfоrs РС 6-95

Requirements: EN 504834:2009 clause 8.{,4,4,

The test methods: ЕN 50483,4:2009 clause 8,1,4,

lnsulation рiеrсiпg connector (lPC)

рс 6-95

"FЕплАN, D.o.o
Vihorska 1, 35000 Jagodina, Serbia

"FEMAN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia

Contract М l2-06-20 of 25,06.2020
Additional agreement N92 of 22,о3.2о21

Тrrе assernbries of the iпsulаtiоп piercing
соппесtоrs Рс 6-95 passed the test for stability of
the electical contact Ьеtwееп condalctors uпdеr
low teпperature, satisfy manufacturer's declared
charac{eristics апd rеquirеmепЬ of
EN 5048З-4:2(Ю9 clause 8.1.4-

The lestinq lesults ale vahdforlhe teýteo sэrпр|еý only

itii"й,"i.ръi й",r b".ploduФd paftly, dчрliфь; and dislribuled as ап ofiicialdocument wilhout pemiss]on otthe teslinq laboratory,

Ф,вл_7.8/01

Lviv - 2021



The testlng laboratory of "Llzo Ltd,"

SampleS' receivin9 date:
Quantity of the tested samples:
Identification пumЬегs of the samples:
The testing dates:
The environmental conditions;

tеmреrаtUге:
аir рrеSSчrе:
hUmidity:

1. Tested samples:

lnsulation piercing connectors:

Model апd type:
Class;
Main conductor cross-Sections:
вrапсh conductor cross-sections:
The tightening torque of the bolt:
Batch пumЬеr:
lnstallation tеmрегаtчrе:

The mаiп conductorS:

Testing героrt N9 11/21-11

25,03,2021
6,
N969, N970, Ns71, N972, No73, Na74.

14.04,2о21.

21,8 'С;
96,8 kPa;
71 о/а.

рс 6-95,
А1,
(16 - 95) mm'.
(6 - 35) mm',
(14 t 1,5) Nm,
06/20,
Frоm _10.С to +50'С.

Туре:
conductor cross-section:
conductor diameter:
NumЬеr of StrandS;
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
Мапufасtuгеr / country:

Standard:

The branch conductors:

Туре:
сопduсtоr cross-section:
conductor diаmеtег:
Number of Strands;
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
Manufacturer / country:

Standard:

ASXSn 4х95
95 mm,
11,2 mm
,to

Round
AluminUm
1,7 mm
XLPE
PJSc (YUzhcable Works> /

Ukraine
HD626:S1

ASXSn 4хз5
з5 mm,
6,9 mm
7
Round
Aluminum
1,3 mm
xLPE
PJSc <Yuzhcable Works> /

Ukraine
HD626:S1

ASXSn 4х16
16 mm2
4,7 mm
7
RoUnd
АlumiпUm
],2 mm
XLPE
PJSc <Yuzhcable Works> /

Ukraine
HD626:S1

пв-,1 6
6 mm2
2,75 mm
1

Round
Соррег
1,0 mm
PVc
PJSc <Yuzhcable WоrkS> /

Ukraine
lЕс 60227 -1,.2о07

вI,1проБувАльнА
ЛАБ ОРАТОРIЯ

"лlзо"Ф вл 7 8/0]
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2. Testinq procedurei

The tests аrе performed in accordance With EN 50483-4:2009 clause 8,1,4,

Two samples of lpcs аге tested in each of the fotlowing сопduсtогs' cross-sections

combinations of bain and branch conductors: max - max, min , max and max - min,

The сопduсtоrs and lPcS аrе cooled to the testing temperature -] 0 0С (t З 0С) before the

teStS,
The connector's bolt is tightened with the help of electronic torque,wrench Ьеfоrе the stable

electrical contact оссuгrепсе beMeen the conduciors, which is fixed with the help of оhmmеtег

"ttБ 
Б. assembly of the conductors and connectors achieved the temperature

:i;bc i;Ъ 'CiЙ; "ie 
Лхiпg the tigr;eiinglorque of the соппесtоr'S bolt at Which Stable electrical

contact iS obtained (Fig,1),

з. Requirements:

stable electrical contact should Ье achieved between the conductors under the low

t"rр"Йiчr" -l О ОС (! 3 ОС) With соппесtоr'S nut tightening torque leSS ог equal to 70 % of the

Йiпi.ч. iight"nlng brque declared Ьу the mапчfасtчrеr (12,5 Nm), notably 8,75 Nm,

4_ Testinq rеБulЬ:

Тhе testing aboratory of 'LLZO Ltd,' Testing rерогt N9 11l21-11

Table 1 - Testing reSUltS

The tightening to.que of the
соппесtоr's bolt at which stable

еlёсtriсаl contact between
conductors was achieved, Nm

Testing result
N9

tdentifica-
tion

пчmЬеl о{
lPc

conductors:
mаiп - branch
(mm'- mm')

The sample's
temperature
cluring the
testing, Oc

4,з8 SatiSfy

1

;

69 max - mах
95_з5

-]0 415 Satisfy
7а
71 miп - mах

,16 - 35
_10

4,50 Satisi7
4,15 Satisfy

72
7з max - mlп

95_6
_10

6,58 satiSfy

5,07 Sat]Sfy
7д

5. Сопсlчsiоп:

The assemblies of the insulation рiегсiпg connectors РС 6-95 passed the test for Stability

of the electrical contact between 
"опЬu"ъо" 

uпdеr low tеmреrаtчге -1ОOС (+ з oc).With

iЬй"Ji;" b"йtigr,tening torque lеsi-оiЪqчаitо zo ъ otttre minimum tBhtening torque declared

;; il;;"";;;ii;;iir,Ё Й), satisfies rеiuirеmепts of EN 5О483-4:2009 clause 8,1,4,

ы,trlровувдльнд
ЛАБОРАТОРlЯ

"лIзо"Ф вл_7 8/0]
Page 3 of4



The testing 1аЬогаtоry of'Llzo Ltd,'

6. Pictures:

Fig,1 - lPc during the test

Tёsting lерогt N9 11/21-11

LakhovSkyi

ShevtSiv

The tests were

Deputy Head

Еп9iпееr;

Ф,вл_7,8/01

performed Ьу:

of the testing lаЬоrаtоry: S, S.

А. S,

ВИПРОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"

7. Test equipment:

N9 Туре lvlodel Latest calibration date

1 Torque Wrench Dт-OзOS2 N917000067 а7 04 2а21

2 cold сhаmьег Лlзо Na 001 Don't need calibгat on

3
Temperatule meaSurement апd сопГоl
device with resistive tеmрегаtчге
hапsduсег

рт-0102 Na14_571
тсп_0287 Nа]4-0з9

08 04 2021

4 Мчlt]mеtеr Торех N911602228 Don't need calibration

Page 4 of4
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Аррrочеd Ьу
The head of the

testing laboratory of'Llzo Ltd.'

'l- D, R, Dougun
2021

Electica! ageing test of insutation piercing соппесfоrs рс 6,95

Requirements: EN,50483-5:2009 clause 8,6,

The test methods: EN 5о483,4:2оо9 Glause 8,1,6 and EN 50483-5:2009,

lnSulation piercing connector (lPc)

рс 6-95

"FЕмАN" D.o.o
Vihorska 1, 35000 Jagodina, Serbia
,FЕмАN" D.o.o
vihorska 1, 35000 Jagodina, Serbia

contract N9 12-06-20 of 25.06.2020
Additional agreement N92 of 22.03,2021

product паrпе:

Model and type:

Manufacturer:

Customer:

Reason:

Testing results: lпsulаtiоп piercing connectors РС 6-95 fiаче passed
the etictribal аgейg test, safisfies manufacturer's
declared сhаrаЪtеЙtiсs апd requiremeпts of
EN 50483-5:2009,

The rёýt,по results а€ vald for tпе tesЁd samples onlv,

Ths tеsппо lepod cant ое leprodued panly dJрl,сэi:; эrodlstibutбo аsап оfiiоэlоосJmепt w:tnout pelmБsio'r oftnetestlns lаЬоrаtоry,

Lviv - 2О21
Ф.вл_7,в/01



The testing 1аЬогаtоry of'Llzo Ltd,'

Samples' receiving date:
Quantity of the tested SampIeS:
ldentification numbers of the Samples:
The testing dates:
The епчirопmепtаl conditions:

temperature:
аiг рrеSSчrе:
humidity:

1, теStёd Samples:

lnsulation piercin9 connectorS:

Model and type:
ciaSS:
Main сопduсtоr cross-SectionS:
вrапсh сопdчсtог cross-sections;
The tightening tогqUе of the bolt:

Batch пUmЬеr:
lnstallation temperature:

The main conductors:

Тёst]пg герогt Ns 11121-12

25.03.2021
12,
N9,1 ,,, Ns12,
25 -оз,2о21 - зо,04,2021 -

(16 - 2а) 'С;
(96 - 101) kPa;
(45 _ 75) %.

рс 6-95,

(16 - 95) mm'.
(6 - 35) mm2,
(14 t 1,5) Nm,
об12о.
Frоm _10 .С to +50 'С,

ASXSn 4х16
16 mm2
4,7 mm
7
Round
AIuminum
1,2 mm
xLPE
PJSc (Yuzhcable Wоrks> /

Ukraine
HD626:S1

Туре;
conductor cross-section;
conductor diameter:
NumЬеr of StгапdS:
Shape:
сопduсtоr material:
lnsulation thickness:
lnsulation material:
ManUfacturer / сочпtry:

Stапdагd:

The branch conductors:

Туре:
сопdчсtог cross-section;
conductor diаmеtег:
NUmber of Strands;
Shape:
conductor material:
lnsulation thickness:
InSulation materiaI:
Мапчfасtчrег / country:

Standard:

ASXSn 4х95
9ь mm,
11,2 mm
19
Round
Aluminum
1,7 mm
xLPE
PJSc <Yuzhcable Works> /

Ukraine
HD626:S1

ASXSn 4х35
з5 mm,
6,9 mm
7
Round
Aluminum
1,3 mm
xLPE
PJSc (Yuzhcable Works> /

Ukraine
HD626:S1

пв-1 6
6 mm2
2,75 mm
1

Round
Сорреr
1,0 mm
PVc
PJSc (Yuzhcable Wоrks> /

Ukrаiпе
lЕс бо227 -1:20о7

ВИПРОБУВАЛЬНА
ЛАБОРЛТОРIЯ

"лIзо"Ф вл 7 8]01
Page 2 of 9



Testing lероЁ N9 11/21-12

2. Testinq procedure:

The tests аге реrfоrmеd in ассоrdапсе With EN 50483-5:2009,

TWo circuits (Fi9.2) are mounted With main and Ьrапсh conductors for the following

сопdчсtогS' cross-Secti;nS combinations: max - max and min - min,-- 
ir,u conducting paths lengths and configuгation аrе chosen in accordance With Fig,] and

Table 1 of EN 5о483-5:2о09 and Specified in Table 1,

тhе сiгсuit is made Ьу welding of the сопduсtогs, which insures uniform distribution of the

electrical culrent in the mеаsUгеmепt points,

The dimensionaI stabilization oi the insulating sheath of the conductors is реrfогmеd in the

heat chamber dчriпg 1 hочr under tеmреrаtчrе 1о ОС i,igr,"l' than rated tеmрегаturе of the

conductor, before conductors' Welding,* -- 
rЁ6" ul." installed iп ассогdJпсе With manufactureis installation instructions With nut

tightening iоЙче'12,5 Nm, Which is minimal tightening torque Specified Ьу the manufacturer,

iiпr,,Ь"iЙ is provided in ассоrdапсе With EN 6048з-1:2оо9 clause 9-1,8, Speed of tightening

complied to EN 5О483-1:2009 сlачSе 9,1,10,-- ' тЬ" tеmрегаtчrе of the rеfегепсе conductors and the соппесtоrs iS measured Ьу the

ге"istiч" tbrpei"ture tranSducer in accordance With EN 50483-5;2009 clause 5,4,1,

The ebctrical resistance of the lpcs and the геfеrепсе conductors аге measured between

hл/о adjacent measurement points (points of the potential balancing) uпdеr the direct счrrепt,

Measurements аrе performed Ьу чоlt-аmmеtег rn"tr,oo, Th" resistance iS calculated Ьу division

of the voltage drop to the diгect сuгrепt value Which iS not more than 1о % of the heat cycle current

value. Direct сurrепt and voltage drop mеаSurеmепt is performed With the precision of

mеаSuгеmепts Within the rап9е t 0,2 %,

1ОО0 heat cycleS аге needed
МеаSчrеmепtS of the tеmрегаtчrе and геSiStапсе valuation аrе made for the next cycles:

- О (before the heat cycle), onty valuation of the resistance;

- 20о, Ьеfоrе Shоrt circuit;
200, аftеr short circuiti

- 25О|
- etsj after each 75 cycles (14 measurements iп Sum),

Temperature measurement and resistance valuation аrе provided for the reference

сопdчсtоrs'апd aIl lpcs, The results аrе documented, Maximum tеmрегаtчrеs of the rеfеrепсе

"onau"to'.andofeachlPCarefixedimmediatelybeforeoraftertheheatcycle.-" -- il; bsistance of each IPc of the сiгсчii iS measured Ьеfоrе the first heat cycle. The

pu,po"" оТ the first heat cycle iS to determine the rеfегепсе conductor tеmрегаturе for its

:;ы;;i." iп subsequent cybles and to identify the median tеmрегаtUrе соппесtог, The счrче of

а heat cycle iS Shown at Fig,1,

The testing laboratory of'Llzo Ltd."

ЪГРОБУВДЛЬНД
ЛАБОРАТОРIЯ

"лlзо"

Table 1 - Тhе conducting paths lengths

The conducting paths le

Ф вл 7 B/0l
Page 3 of 9



The testlng lаЬоrаtоry of 'Llzo Ltd,' Testing герогt Ns 11l21-12

tеmоегаtuге axis,
tеmЬеrаturе of the геfеrепсе condUctor 0R;

merjian iёmоеrаturе of the соппесtоr,

tеmрёrаturе < З5 ОС fог соппесtоrs and

rеfеrепсе сопdчсtог;
time axis.

1

t
l--------,-

э0l||,
ltK

i l.,

i|

!l"-
\-=]ъ

l1

L

--т- 5

Fig,1 - First heat cycle

The resistance catculations fог the testing loop connectors are performed аftеr 200 cycles

оt hеаtЙg апО cooting, Тhеп Six Short-circuits агБ app!ied fоr each соплесtоr from the testing loop,

The Short-circuit test iS регfоrmеd Ьу srrort imputses, The dUration of each impulse iS (Ъс t 0,15)

s, The testing loop is cooted to trrе tеmреrаiurе s 35 ос after each impulse, The short-ciгcuit

current Ь" delends of the testing loop сопduсtог with smаllег сrоss-sесtlоп,

The mеаSurеmелtS results evaluation and the catculation of the following parameterS аrе

реrfоrmеd аftеr 1ООО cycles of heating-cooling:

the initial ýcatter б, between Six initial values of resistances Rr, calculated before the

first heat cycle;

- the mеап Scatter В, between the Six values of resistance R,, ачегаgеd очеr the last

] 1 measurement iпtегчаIS:

- гаtiо,l of the rеslstапсЁJ,ъаtсutаtео fоr heat cycles to the resistances, calculated for

initial cycle;
- ir," i""i"tun"" 

"tabitity, 
calculated for tast ] ] measurements;

- the maximum temperature arnax оп each соппесtоr;

the stability of the connector'S temperature /0i;

d*'1ox

pt'5K

1

2.
3,

5,

вlлпровувдльнд
ЛАБО РАТО РlЯ

"лIзо"Ф.вл 7 8]0]
Page 4 ol9



The testinq lаЬоrаtоry of "Llzo Ltd.'

Д - сгоýS sёсtiоп of the conductor (mm2);

d- length of the conductoг between lPc's;
dz 8О!Д ог 500 mm minimum;

р,р, - potential point;

ТС- thermocouple,

з_ Rёочirеmепь:

Testing героrt N9 11/21-12

1, Rеfеrепсе сопduсtог A2R2With insulation between

equalizers,
2 Rеf;rёпсе condJctor д,R, W|th lnsu|ation between

equalizers;
3. lPcsi
4, СопdчсtоrАrR, With insulation ЬеМееп еquаlizегS;

5, conductor A7RJ with insulation betlveen equalizers;
6, Resistance аdарtеr;
7, Switcher,

Fig.2 - Testing loop

Table 2 -TeSt requirements

Maximum value

lnitial scatter б

I\4еап Scatter В

ASseSSment of res]Stance Stab]lty

Resistance factor гаtiо,1

laj 10 ZOjlOj+|0
Temperature ýtabil]ty 10,

Гахimum temperature 01 of each соппесtоr
Б ПРОВУВДЛЬНД

ЛАБОРАТОРlЯ
"лlзо"

Ф вл 7 в/01

N9 раrаmёtеr
0,з

1
0з

2
15 %

3
2,а

4

5
0R

6
Page 5 oi 9



The tesiing lаЬогаtоry of 'Llzo Lid,'

4,1, Соппесtоrs testing геSUltS in ciгcuit With

95 mm2 - з5 mm2

Table 3 - П/]edium valUe, Stability

Testing героrt Ne 11/21-12

сопduеtогS combination (max - max)

and ratio of the connectors' resistances *

lPc Nq,1 lPc N92 lPc Nqз lPc Ns4 lPc Ns5

мо мо мО мО мо мО

1 0 421 з58 46,7 з75 46,5

2 200 54,9 ],з0 45,з ,1 26 620 1,зз 4з,8 1,1т 592 121 51 ] 1з2

з 200 522 124 45,2 1,26 60] 129 4з5 116 6]] ]з] 49,9 1,29

25а 54,] ],28 1зз 656 ]40 45,0 1,2а 61 8 1зз 5э7 ]з8

5 з25 555 ,1 з2 48,0 675 ]45 450 12а бз2 1,зб 54,9 1,41

6 58,з ,] з8 138 70,з 1,51 1,23 1,з9 56з

59,5 50,6 711 ]5з 456 1,22 ]з9 5,1 2 141

8 550 600 142 504 7],9 1,54 462 12з 65,8 1,42 59,5 1,5з

9 625 609 51,7 7зб 157 1,27 680 146 6]з ]58

10 609 ]45 51 7 72,2 ]55 453 121 66,8 62,] ]60

11 7т5 61,з 1,45 ]46 7э| ],58 46,0 ],2з 675 620 160

12 850 61 з 146 52в ]58 126 ба,2 61,6 1,59

1з 925 61,0 1,45 5з,7 ]50 742 1,59 4т,5 1,27 145 609 1 5,|

,14 1000 620 545 1,52 75,6 ]62 492 ]з1 68,в 61,0 1,57

15 595 51,1 71,8 66] 59,]

16 1з,4 а/. 1з,8 % 92% 142 %

'VaUe ofthe connectoý lesistance пd icaied for lemperature 20 'С,

Тhеrmаl profile: lr'r = 400А, lB= 200 А, tl_a = 11 min, tl ь ='11 min, t2='10 min, |= 30А,

Sc test: lsc = 4196 А, ь" = 1,0 S,

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"л!зо"

Table 4 - lv]aximum temperature and temperature stability of the соппесtогs

1рс Ne2 tPc N95 lPc N96

т сс) т fс) т сс) А€] т сс) AOj т сс) AOj т сс) дOj т сс) А€] т сс) деi т сс)

1 1 980 98,0 660 бз2 68,0 бз,0 670 660 ]88

2 200 930 990 664 з1,6 з42 681 299 бзз 67з з0,7 65,4 з2,6

з 200 97,0 9в0 66а з02 бзб зэ4 бв0 29,0 634 ззб

68,7 64,0 67,з з0,7 656 з24 21,5

21625а 980 09,0 667 з]з 64,2 з3,8

5 з25 99,0 990 67,0 з2,0 645 з45 698 292 640 з5,0 675 з]5 66,0 зз,0

6 400 976 99,0 668 з2,9 70,0 21,6 зз,6 бв,2 294 665 з1 1

98,0 980 67,0 з1,0 652 з28 11а 21а 640 з40 684 296 67,0 з],0 22а

8 550 980 93,0 675 з05 659 з2,1 2т,о з4,0 бв,0 з00 660 з2а 20,6

9 625 98,0 980 67,9 з0,1 65,8 з22 708 272 ззб 68] 29,9 66,8 з1,2 21а

10 700 975 97,0 680 660 з1,5 71,0 26,5 64,0 зз,5 68,0 295 660 з1 5 2а,2

1,! 775 980 980 680 з0,0 66,0 э20 7]0 ,а бз0 з50 680 з0,0 66,0 з2,0 19,8

,12 850 970 97,0 67,9 291 662 308 т,1 в 25,2 бз,0 бв,6 2в4 612 298 ]9 5

1з 925 975
98,0

29,,7 66,5 з],0 72,0 255 бз8 зз7 685 67,5 з0,0 19,9

98,0 68,0 з0,0 663 31,7 т2,1 25,9 бз,8

64а0

68,7

68,70

29з 672 з08 200

22,аа
14 1000

67,50
15 99,0 721о

27,а 298 1] lзl,з
6

^0
lз2,3 l l

Page б of 9
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Testing lероfi N9 т 1/21,12

4.2. connectorS testing results in circuit With condUctorS combination (min - min)

16 mm2-6 mm2

'Value of the connectors reslsiance indicated fortemperature 20'С,

Тhеrmаl profile: lш = 135 А, lB = 80 А, tl-" = 1о min, tl-b = 1] min,tz= 10 miп, l= 11А,

Sc test; lsc = 828 А, tsc = 1,0 S,

The testing lаЬогаtоry of 'Llzo Ltd,'

БГГВУВДЛЬНД
ЛАБОРАТОРIЯ

"лtзо"

Table 5 - Меdiчm value, stability and ratio of the connectors' гesistances *

lPc N95

мО мО мQ MQ мо

1 0 689 бз,2 599 602 624

2 200 в52 124 145 1,18 71,5 1,19 689 ] 15 12,1 ],16 89,9 121

з 200 80,8 69,2 ]09 11э ],1в 676 ,l 08 85,5 1l5

250 373 127 75з ,1,19 т2,в 1,22 75,9 ]26 69,2 1,11 90,0 1,21

5 з25 90,9 1,з2 7в,4 751 1.25 т7,9 1,29 т12 ,1 ,14 883 l19

6 1,26 12о l,l5 89,8

4т5 9з,5 ],зб 79,9 121 в0,5 1,з4 8з,9 1,з9 1,2а 945 127

3 550 971 141 80,7 1,28 79] ]з2 8з7 1,з9 9з,1 1,25

626 98.] 142 12А 80,6 ],з5 112 76,] 1,22 91 в 1,2з

10 700 986 1,4з ],з4 в42 ,1 41 860 ,] 4з 775 124 929 125

11 775 97,2 в2а 1,з0 в,],9 1,з-7 350 76,5 1,23 95,7 1,29

12 850 981 1,42 80,5 12т 80з 134 в5з 142 75з 121 056 12а

1з 925 98,4 1,4з 8з] 1,з2 в2,а ],з7 85,9 14з 1,19 95,9 1,29

1000 ]00,4 1,46 8з,3 1з2 в28 1з8 85,1 1,41 760 ,1 22 960 129

15 95,7 80,5 797 8з,2 742 9з]

]6 11.2 уо 12 ,1 % 112% 8з%

Table б - Maximum tеmрегаtuге and tеmрегаtuге stability of the соппесtоrs

Na

lPc Ns5

т сс) т сс) т сс)
^0j

т сс) т сс) AOj т сс) А0] т сс) дOj т fс) дOj т сс)

1 1 980 в00 49,0 460 4та 4зб ]9 8

2 200 99,з в12 50з 490 4-7,2 521 4тб 517 55,з 49,в 49,5 21,0

з 200 990 J7,0 500 465 52,5 55,0 47,5 5],5 438 552 490 500

25а 9в,0 77,а 492 488 46,5 51,5 5з,7 48,0 500 54,0 49з 4в7 21,4

5 з25 990 750 49,0 50,0 46,з 52,| 47в 512 450 54,0 49,8 49,2 21а

6 400 98,0 78,0 490 490 46,6 5].4 45,0 5з,0 48,0 45,0 5з,0 500 480 21,4

7 ]00,0 790 49,6 50,4 5з0 555 4в0 52а 450 550 49,9 50,1 216

8 550 99,8 78,0 500 498 52,6 45,0 54,8 48,0 5],8 45,0 54в 500 498 20,з

9 626 970 760 50,2 46,в 450 52а 480 490 450 520 50,5 46,5 20а

10 700 981 76,0 500 48] 5а,2 45з 52,в 50,з 5з5 5]0 214

11 775 980 77а 505 4в,0 500 450 5з0 480 500 54,0 51.2 46,8 208

,12 850 97,0 750 50,9 461 480 49,0 457 51,з 4в,6 522 5]8 452 2а4

13 925 988 850 51 0 51 5 460 52в 490 498 5з,9 52,0 46,8 20,5

14 ]000 990 в00 51,0 480 480 510 52,6 490 50,0 45,0 540 520 470 200

,15 100 0 85,0 51 0 48,0 49,0 45,0 52,а 21,60

16 А0, 5],] 5зз 5а2 5з,7

Ф вл_7 8/0]
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Table 7 - Testing results

N9 раrаmёtеr

Result
Accepted valuecircuit 1

(mах - max)
circuit 2

(min - min)

1 lnit]aL Sсаttег б 0,186 0,145 < 0,з

2 Mean Scatteг Д 0,260 0 162 <03

3 Assessment of resistance Stabiity Table 3 таЬlе 5 < 15%

4 ReSiStance fасtог rаt]о.л ТаЬез Table 5 <20

5 теmреrаtчге stability /0J Table 4 Table 6 /1в _1о /10 za . +10

6
Maximum tеmреrаturе бj of each
соппесtоr

Table 4 TabIe 6 0R

5. conclusion;

At the basis of comparison of the calculated parameters with maximum accessible

parameierS;fter ,1ООО cycle; of heati;g-coolin9 all tested i9lрll"л9llРС" РС 6-95 passed the

i""ЙпJlЛitБ" ,"quirements for cIasJA in асiоrdапсе with EN 5048З-5:2009,

6. Pictures:

The testlng lаЬогаtоry of 'Llzo Ltd.' Testing rерогt N9 1 1/21-12

Fig,4 - lPcS in ciгcuit With conductors' combination min - min during the testing

ВИПРОБУВАЛЬНА
ЛЛБОРАТО РIЯ

"лIзо"

Fig,З - lPcS in circuit With сопduсtогS' combination mах - max duriпg the testing
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N9 Туре Model Latest calibration date

1 Ruler 1m VaGo-TooLs Ne003 05 04 2020

2 Тоrquе Wгепсh DT 0зOS2 Ne17000067 05,04,2020

з stopwatch сос пр-2б-2 010 N92284 24 а4 2а20

4 Nl]liVoltmeter NЛ2016 N97824 08 04,2020

Vo tmеtег М2007 N9l2з41 08,04,2020

6 Аmреrеmеtеr э514 Na45541 08 04.2020

7 Heat сhаmьёr lLKA N920200113 Don'i n-.ed саliЬгаt оп

8
Measurement and сопtгоL device with
res]stiVe tеmреrаtчrе tгапsdчсег

Рт 0,102 N914 070
тсп-0287 N914-з52, N91 4,з55 08.04,2020

9 sоurсе of curTent рг-5зС,М2 Ns00,1 Don't need calibratlon

10
I\,4еаSuгеmепt and control dev]ce Wiih
гesistive tеrпрёrаtuге tlansduceг

рт_0102 N916_005
тсп-0287 NgNa
16-001, 16-002
16-004, 16-005,
16-006, 16-007,
16-008 16_009

о7 .о4.2о2а

11
мёаsurеmепt and control device with
гёsistiче tеmрегаtUге trапsduсег

рт_Oт02 N9] 6 286
тсп 02в7 N914_027

08,04,2020

12 Shunt 75шсМом]з N9з75В02 27 09,2016

1з Рапе fог е ectricaL age ng test лlзо Na002 Don't need caLibгation

14 sоuгсе of сurгепt рг_5зс NaO01 Don't need calbration

15
MeasuTement and contro device with
reSlstiVe tеmрейiurе tгапsduсег

Рт-0102 Ne] 7-004
тсп-0287 NaN9
16_010, 16-011,
16-012, 16,013,
16-014, 16-016,
16_017, 16_018

06,04,2020

16
плеаsurеrпепt and сопtгоl devicё w]th

reSistive temperature trапsdчсеr
Рт,0102 N916-287

тсп-0287 N914_025
08 04 2020р

17 Shunt 75шсм N9035109 04 012а17

Panelfor electrical agejng test лlзо N9001 Don't пееd саliЬгаt]оп

19 Sоurсе of сUrrепt fоr shогt-с]гсчit testing лlзо NaO01 Don t пееd caLibration

The test ng lаЬоrаtоry of "Llzo Ltd,'

7. Test equipment:

The tests were performed Ьу:

Deputy Head of the testing laboratory:

Епgiпееr:

Епgiпееr:

Engineer:

Ф,вл-7.8/01

Testing герогt Na 11l21-12

S. S, Lakhovskyi

О, О, Nepyivoda

D. S, Denys

А. S. Shevtsiv
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