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ТYРЕ TESTING REPoRT N9 40/20

Of the iпsulаtiоп piercing соппесtоrs РС 120-16 testing

2020

Requirements: EN

The test methods:

prod чсt name:

Model and type:

мап ufacturer:

Customer:

ReaSon:

Testing results:

50483:2009, the manufacturer's specificationS.

EN 50483:2009.

lnsulation piercing connector (lPC)

рс 120_16

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

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

contract N9 12-06-20 of 25.06.2020

lnsulation piercing соппесtоrs РС 120-16 passed
the tests Ьу the parameters which were tested,
satisfy the manufacturer's declared characferlstlcs
апd requirements of EN 5048З:2009.

(ihe iesfиg reýUits аге given at the addjlianal testing rероftS
N9N9 4а/2а] --- 40/20-12, which iSthe integral раft of this
teSting report)

Th s testng report s va d оп у forthe tested samples
ThiStestn9@potcan'tbereproducedpaгtydup]cate.]anddistr]butedasanofficialdocumenlwihoutpermissionofthelestingLabora1oly
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The testinq aboratory of 'L]Zo Ltd Testing rероrt N9 40/20

List and numbers of the testing reports Where the testing results аrе given

Test

,1. visual examination test and dimensional and mаtеriаI verification test
(EN 5048З-1:2009 Аппех А, Table А,1 апd clause 6)

2. Test for реrmапепt marking
(EN 5048З_1:2009 clause 9,2)

3, Dielectrical Voltage test iп Water
(EN 50483-4:2009 сlачSе 8,1,3,1)

4, corrosion aging tests
(EN 50483 - 4:2009 clause 8.1 ,5,1, 8.1.5,1 ,3.2 method 1 ,

EN 50483-6;2009 claUSeS 8.4,'] and сlачSе 8.4.2 method 1

5, climatic aging test
(EN 5048З -4:2009 clause 8.1,5,2, В.1.5.2-3-2 method 2,
EN 50483-6:2009 clause 8,5,2)

6. TeSt for mechanical damage ofthe main conductor
(EN 50483-4;2009 сlачSе 8,1.2.1)

7, Вrапсh cable pul|out test
(EN 50483-4:2009 сlачSе 8,1,2.2)

8, Соппесtоr bolt tightening test
(EN 50483-4:2009 сlачSе 8,'1,2,3)

9, shеаг head function test
(EN 5048З-4:2009 clause 8.1.2,4)

10. LoW tеmреrаturе impact test
(EN 50483-4:2009 clauSe 8.1.2,5)

] ], LoW temperature assembly test
(EN 50483-4:2009 сlачSе 8,1,4)

12, Electrical ageing test
(EN 5048З-4:2009 clause 8.1.6, EN 5048З-5:2009)

Testing report

40l20-1

40l20-2

40l2o-3

4al2a-4

40l20-5

40l20-6

40l20-7

4о/20-8

4а/20-9

ГЕйflFбБЯА7ГнПl лаьоеатовtя 1
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The testing lаЬогаtоry of 'tlzo Ltd,'

lPc cHARACTERlSTlcS

Testing rероd N9 40/20

Name:
Model and type:
PurpoSe:

Technical characteristics

Class:
Main сопduсtоr сгоss sections:
Blanch согduсtог closs sect ons:
The tightening torque of the bolt:
Batch nUmber:
lnStallaiion temperature:
Weight;
overall dimension (L /W/ Н):

Engineering data

Body:

contact plate:
SealantSI

Bolt, WasherS:
Shеаг head:

The tesЪ Wеrе pёrformed Ьу:

Deputy Head of the testing laboratory:

Engineer:

Engineer:

Епgiпееr:

lnSulation piercing соппесtог.
рс 120-16.
РuгроSеd fоr a]uminum and copper
conductoгs,

А1,
(6 - 120) mm2.
(1,5 - '16) mm2.
(9 t 1,5) Nm.
05/20.
Fгоm -10 'с to +50 "с-
(65 * 1) g.
(31 r ,1) mm / (36 t 2) mm / (57 t 2) mm,

Polyamide resistant to UV, Wet and
temperature difference,
Tinned copper.
Роlуmеr гesistant to UV, Wet and temperature
diffегепсе,
Galvanized Steel,
zinc alloy,

S, S, Lakhovskyi

О, О, Nepyivoda

D, S, Denys

А, S, Shevtsiv

/j -----0юrl4,
-----_-
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Ф

ВИПРОБУВАЛЬНА
ЛЛБОРАТОРIЯ
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TESTING REPoRT N9 40/20-1

visuat ехаmiпаtiоп test, dimепsiопаl апd material verification test of
insulation piercing соппесtоrs РС 120-16

Requirements: EN

The test methods:'

product паmе:

Model and type:

Manufacturer:

Customer:

Reason:

Testing results:

50483-1:2009 Аппех А, Table А.1 and clause 6,

EN 50483:2009.

tnsulation piercing connector (lPc)

рс 120_,16

"FEMAN" D.o.o
Vihorska 'l, 35000 Jagodina, Serbia

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

contract N9 ,l2-06_20 of 25.06.2020

lnsulation piercing соппесtоr РС 120,16 satisfy the
m ап ufactu rer's d ecl ared ch aracte ri sti cs а nd
requirements of EN 50483,1:2009 Аппех А,
Table А.1 алd с/аUsе 6.

Tlr s test]ng lероrt S va d оп у forthelested Samples
This tеd n; repon сап t Ье leplodu.ed pariy, dupLcated and d]slrblted as ап ofi]cia] dосumеп1 W lhoOt perm]Sson oithelest]nq labo.atory

Ф вл,7,8/01
Lviv - 2020



The test ng laboratory of 'Llzo Ltd'

Samples' receiving date:
QUantity of the tested SampleS:

Testing rерогt Ns 40/20-1

15.07,2020
1.

ldentification пUmЬегS of the Samples: N91 3,

The testing dates:
The environmental conditions:

tеmрегаtUге:
аir рrеSSurе:
humidity:

17 -07 -2020,

22,8,с,
96,6 kPa;
7а уо-

1. Tested samples:

lnSulation piercing connectorS:

Model and type; РС 120-16,
class: А,1.
Main conductor cross-Sections: (6 - 120) mm2.
Вrапсh сопduсtоr cгoss-Sections: (1,5 - 16) mm'.
The tightening torque of the bolt: (9 * 1,5) Nm.
Batch пчmЬеr; 05l2o-
lnstallation temperature: From -,10'С to +50 'С,

2, Testinq procedure:

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

3. Requiremenb:

lPcS Shall Ье made of the materials, declared Ьу the manufacturer, and to correspond With

the dimensionS from the drawingS, Marking Shall Ье marked in ассоrdапсе With EN 50483-1:2009
clauSe 6.

4. Testinq resulБ:

During the visual inspection it WaS found that the Samples wеrе executed соrrесtlу, the
SчrfасеS of the products Were Smooth, Without Sharp edgeS,

ReSUltS of examinations of Sizes, materials and information for marking аrе given in

Tablel-Table3.

Table 1 - The materials, used iп production of lPc РС 120-,16

N9 Соmропепt Material
correSpondence With

aequirements
1 Воdч poIyamjde гesistant to uv Satisfy
2 contact р ates AIum пum а lоч SatiSfy
3 SeaLantS РоLVmеr rеS Stant to lJV Sat]sfV

4 Bolt Ga vanized sieel Sai Sfy

5 Ga vanized steel SatiSfi/

6 shеаг head Zinc aLoy Satisfy

[ ви проБувАл ьнА l
l лдьорлторtя l Paqe 2 of4| "лrзо" _.|

Ф вл 7 8]0]



N9 Dimension Declaled, mm ln fact, mm
Соrrеsропdёпсе With

requirements
1 Lenqth (з1 tT 31,0 SatiSnj

2 Wdth (з612) з6,2 SatiSn/

3 Не qht l5/ !2) 56,8 Satisfy

There аrе по defects found dчгiпg the visuaL examinatjon of lPc РС 120-16, Submitted
iesting Sample WaS not USed earlier and Wasn't processed additionally Ьеfоге the testing, The
connJctor согrеsропds with the dimensions fгоrп the dгawings and is made fгоm the materials
dec]aгed Ьу the mапufасtчгег, The information about mапчfасturег, рrоduсt type and геfегепсе,
USage раrаmеiеrS аге сiеаг indicated at ýаmрlе (Fig,,1),

The testing ]аЬоrаtоrу of "L]Zo Ltd ' Testing rерогt N9 40/20-1

Table 2 - Dimensions of the lPc Рс ,120-,16

Table 3 - Visual ехаm nation of the lPc Рс 120-16

5. conclusion;

lnsulation рiеrсiпg соппесtоrs рс 120-16 Satisfy the manufacturer'S dесlаrеd
characteriSticS апd requirements of EN 50483- 1 :2009 ТаЬlе А.1 and clauSe 6.

N9 controlled marking itemý Factualmarking
correspondence with

requilements
4 ManufactureT s tTade гпаrk or oqo FЕмАN Sat Sfy

2 ргоdчсt code от rеfегепсе рс 120 16 SatiSi/
3 TгaceabiLitv code / batch nurnber аы20 Satisfy

4

The minim!m and rпах mum cond!ctor сlоss
sect]ons for which the un]t Ls suitable
Main condUctor mrn2l
вгапсh conductor, rnm2,

6_120
1.5 _ 16

Sat Sfy

5 Tlohteninq toroue ог d е lеfеrепсе, if applicable
6 Rесчсl]пq code, if апч

Ф вл-7.8/01 Ра9е 3 of4ви11
ЛАБОРДГОРIЯ
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Тhё testing lаЬоrаtоry of'Llzo Ltd."

6. Pictures:

Testing rероrt Ns 40/20-Т

Fig.1 - clamp'S mаrkiпg

Fig.2 - lPc dUгiпg the dimension'S mеаSчгеmепt

7. TeSt equipment:

N9 туре Model Latest caliblation

1 S]ide gauge шц_1 Na0701295 05.04.2020

тhё testý were

Deputy Head

Engineer:

Ф вл-7,8/01

performed Ьу:

of the testing lаЬоrаtоrу:

l ,z::=-,
щ=1-

--.ý;-

S, S, Lakhovskyi

А, S, Shevtsiv
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Арргочеd Ьу
The head of the

ting lаЬогаtоry of "LlZo Ltd,"

/1 D, R. Dovgun

TESTLNG REPoRT N9 40/20,2

Test for реrmапепt mаrkiпg of insulation рiеrсiпg соппесtоrs РС 120-16

Requirements: EN 5048З-,1:2009 сlачsе 9.2.4.

The test methods: EN 50483-1:2009 сlачsе 9.2.

Product name: lnsulation piercing connector (lPC)

Model and type: РС 120-16

Manufacturer: "FЕМАN" D,о.о
Vihorska ,l, 35000 Jagodina, Serbia

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

contract N9 12-06-20 of 25.06.2020

customer:

Reason:

Testing results: The insulation piercing соппесtоrs рс 12о,16
passed the test for marking resistaлcg satbfy
mапчfасturеr's declared ch aracterbfics алd
requirements of EN 50483-1:2009 clause 9.2.

ThiS testing repoi( iS valid опlу follhe lested samples.
This tёstin; eport can,l ье re;lodu.ed раЁlу, dupiсаtёd and diзt blied as ап official doclment w]thout peгmission ofthetesting laboratory

Ф.вл 7 8/01
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The testing laboratory of "LlZo Ltd'

SampleS' receiving date:
QUantity of the tested SamplesI
ldentification пumЬеrs ofthe Samples: N913, Na,]4,

Testing repor1 N-o 40/20-2

,l5.07,2020

2-

The testin9 dates:
The епчiгопmепtаl conditions:

temperatUre:
аiг preSSUre:
humidity:

03,08.2020,

23,0'С;
98,2 kPa;
71%-

1. Tested Sаmрlеэ;

lnsulation piercing соппесtоrs:

Model and type: РС 120-16.
Class: А1.
l\ilain conductor cross-Sections: (6 - 120) mm'.
Вгапсh conductor cross-Sections: ( 1 ,5 - 16) mm2.
Тhе tightening tоrquе ofthe bolt: (9 t 1,5) Nm.
Batch пUmЬеr: o5l20-
lnstallation tеmреrаtчге: Frоm -10'С to +50'С.

2. Testinq Drосеdчrе:

The tests Wеrе реrfоrmеd in ассоrdапсе With EN 5048З-1;2009 clause 9,2,
The tests Wеrе performed at two Samples of the lPc, The marking of the connector WaS

rubbed Ьу hand for 15 S With а piece of cloth Soaked Ьу Water and another 15 S With а piece of
cloth Soaked Ьу petroleum Spirit,

з. Reouirements;

The marking Shall rеmаjп сlеаr and allow the lPc to Ье easily identified.

4. Testinq results:

Since the marking of the lPc iS embossed, cast Ьу casting, Stability tests have not Ьееп
carried out. The lPc marking iS сlеаr and allows easy identification the lPc (Fig.1).

5. conclusion:

l\/]агkiпg ofthe jnSulation р]егсiпg соппесtогS РС 120-,16 iS clear, allowthe lPc to Ье easily
identifled, and Satisfy rеquiгеmепts of EN 50483-1:2009 clause 9,2,

Ф вл 7 8/0] Page 2 of 3



The testing lаЬогаtоry of 'Llzo Ltd,'

6. Pictures:

Fig,1 - The lPc аftеr tesiing

Testing rерогt N9 40/20-2

S. S, Lakhovskyi

А, S. Shevtsiv

The tёStS wеrе performed Ьу:

deputy head of the testing lаЬоrаtоry:

епgiпееr:

Ф вл 7 8]01 Page 3 of З
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Requirementsi EN
The test methods:

prod uct namei

Model and type:

Manufactu rеr:

cuStomer;

Reason:

Testing results:

Арргочеd Ьу
The head of the

nq lаЬоrаtоry of "LlZo

< Jl>
D, R, Dovgun

2о20

тЕsтlNG REPoRT N9 40/20-3

Dielectrical voltage test iп water
of the iпsulаtiоп рiеrсiпg connectors РС 120-16

50483-4:2009 clause 8.1,3.1.4.
EN 50483-4:2009 clause 8.1.3.1.

lnsulation piercing соппесtоr (lPc)

рс 120-16

"FEMAN, D.o.o
vihorska ,l, 35000 Jagodina, Serbia

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

Contract Ns 12-06-20 of 25.06.2020

The insulation piercing connectors РС 120-16
passed fhe dielectrical voltage tesf ,л water with
high voltage 4 kV апd satisfy the manufacturer's
declared characferbfics апd requirements of
EN 50483-4:20о9 clause 8.1.3,1.

Th S testlng rcport Sva d оп у forthe tested Sarnp]es
This test ng rероП сап t Ье leplodlced panly, duplcated and d st.blted aS an ofrca documentWithout permssLon oithe test ng aboгatory,

Ф вл_7 8/0]
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Тhё tёsting lаЬогаtоry of 'Llzo Ltd,' Testing героrt N9 40/20-З

Samples' receiving date: 15,07.2020
Quantity of the tested Samples: 4,
ldentification numbers ofthe Samples: Ns15, Na16, N917, N918,
The testing dates: 04.08,2020.
The enviюnmental conditions:

temperature: 22,8 'С:
аir pressure: 97,2 kPa;
humidity: 70 %,

1. Tested Samplёsi

lnsulation piercing соппесtоrs:

Model and type: РС 120-16,
class: А1.
lvlain conductor cross-Sections: (6 - 120) mm'.
Вгапсh conductor cross-Sections: ( 1 ,5 - 16) mm'.
The tightening tоrqче of the bolt; (9 t 1,5) Nm.
Batch пUmЬеr: 05/20,
lnstallation tеmреrаtuге: Frоm -10'С to +50'С.

The main conductors:

Туре: АSХSп 4х120 ПВ-1 6
conductor cross-Section: 120 mm2 б mm2
conductor diameter: 12,5 mm 2,75 mm
NumЬеr of Stгands: 19 1

Shape: Round Round
conductor material; Alumjnum Сорреr
lnsulation thickness: ,],7 mm 1,0 mm
lnsulation material: XLPE РVс
Manufacturer / country: PJSC <Yuzhcable works> / PJSс (Yuzhcable Works> /

ukraine ukraine
Standard: HD626:S1 lЕс бо227-1:2007

The branch conductors:

Туре: ПВ-3 1,5
conductor cross-section: ],5 mm2
conductor diameter: ],4 mm
NчmЬеr of strands; 31
Shape: Round
conductor material: Оорреr
lnsulation thickness: 0,7 mm
lnsulation material: pvc
Мапufасturег / country: PJSC (Yuzhcable Works> /

Ukгаiпе
Standard: l9c во227-1|20о7

Ф вл 7 8/0] Page 2 of 4



The test ng Iaboratory of "LiZo Ltd ' TeSt]ng героrt Ne 40/20-з

2. Testinq procedure:

The tests Were performed in ассоrdапсе With EN 50483-4:2009 clause 8.1,3.1,
TWo samples of lPc are tested iп each of the following conductors' cross-Sections

combinations of main and Ьrапсh conductors: mах - min and miп - min.
lpc is instaIled at the соrе iп ассоrdапсе with manufacturels installation instruction. The

bolt is tightened to the minimum torque 7,5 Nm indicated Ьу the mапUfасtчrеr. Any changes in

orientation of the соrе аrе absent iп zone 10 cm from the lpc.
The connectors assembled at the cores (assemblies) are put into the tank With Wаtёr into

the deep (30 - 40) сm fгоm the соппесtоr to Wаtег Surface.
Аftег lPcS Stay in tank under Wаtеr during 30 min the testing voltage 4 kV is applied

ьеhл/ееп the main соге conductor and the metallic еlесtrоdе, immersed into the wаtег, during 60 s.
The voltage iS applied With the Speed approximately 1 kV/S in accordance With EN 50483-1:2009
clauSe 9.1.7.

3, Requirements:

No flashovers оr ЬгеаkdоWпS of the core оr lPcS Should оссчr аftеr testing Ьу high voltage
4 kV during бО S. The maximum leakage счrrепt Should not exceed (10 1 0,5) mA in ассоrdапсе
With EN 50483-1: 2009 clause 9,1 ,5,

4. Testinq resulБ:

Table 1 - Tesiing геSults

N9
ldentification

пumЬеl of
lPc

conductors:
main - branch
(mm'- mm')

The tightening
torque of the

bolt, Nm

Lёakage счrrепt
at чоltаgё 4 kV,

Flashovers,

1
15 mjn - min

7,5

2,а Absent
16 2,0 Absent

2
17 max - min

120 _ 1,5
1,0 Absent

18 10 AbSent

5. сопсlчsiоп:

Тhё insulation piercing соппесtогS РС 120-16 have passed the dielectrical voltage test in
Water at high voltage 4 kV and Satisfy the mапUfасtчrеr declared characteristics and requirements
of EN 50483-4:2009 clause 8, ] ,3,1.

Ф вл,7 8/01 Page З of4



The testlng laboratory of 'Llzo Ltd,'

6. Pictures:

Fig,1 - lPc duг]пg the testing

Testing герогt N9 40/20-З

S, S. Lakhovskyi

О, О, Nepyivoda

The tests Wеrе performed Ьу:

deputy head of the testing lаЬогаtоry:

епgiпеег:

7, Test equipment:

N9 туре lvlodel Latest calibration date

1 Rчlег 1m VaGo Tools Na003 05.04.2020

2 Тогqче Wгепсh DG2_0з0 NsDG2_0з0-07000584 05 04 2020

з High vo tage Set лLзо N9001 Don't need саlЬгаt]оп

4 Vo tmеtег Ез65 1Nа9lз751 08,04,2020

5 N,4ill аmреrеmеtег Ез77 Ns777768 08 04.2020

6 stopwatch СОС пр-26-2-010 Na2284 24 а4 2а20
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Approved Ьу
The Head of the
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l/l ' о. R. Dougun
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TE9TING REPoRT N9 40/20-4

Corrosion аgИg fesfs of insulation piercing соппесtоrs РС 120,16

Requirements: EN 50483-4:2009 clause 8.1.5.1 .4.

The test methods: EN 50483-4:2009 сlачsе 8.1,5.1,8.1.5.1.3.2 method 1,

EN 50483-6:2009 clause 8.4.1 and clause 8.4.2 method 1.

prod uct паmе:

Model and type:

Manufactu rer:

Customer:

Reason:

Testing res ults:

lnsulation piercing connector (lPC)

рс 120_16

"FEMAN" 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

The insulation piercing соппесtоrs РС 12О-16 have
passed fhe corrosion aging fesfs апd safbfy fhe
mап ufactu rer's decl ared characferisfics and
rеquirеmепЬ of EN 5О483-4:2О09 clause 8,1.5,1,
8.1 .5.1.3.2 method 1.

This testing repoi( is valid only folihe lested Sаmрlёs,
Th]stesiino rёроп can,t ье rерrоdUсёd panly duplicaled and diýt.ibuted aS ап official document w]thout pemiýsion of the tesiing laboratory

#YФ
Ёе0":,"з,"уж

Ф,вл_7 8/01
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The testing laboratory of"Llzo Ltd,"

Samples' гесеiчiпg date:
Quantity of the tested Samples:
ldentification пumЬегS of the Samples:
The testing dates:
The enviгonmental conditions:

tеmреrаtчrе:
аiг pressure;
humidity:

1. Tested Samples:

lnsulation piercin9 соппесtоrs:

Model and type:
Class:
Main condUctor cross-SectionS:
вrапсh сопdчсtоr сгоss-sесtiопs;
The ti9htening torque of the bolt;
Batch пumЬеr:
lnstallation temperature:

The main conductorsi

Туре:
conductor cross-section:
conductor diameter:
Number of StгапdS:
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
Мапчfасturеr / country:

Standard;

The Ьrапсh conduGtors:

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

Standard:

15.о7.2020
2,
N919, N920,
16,07,2020 _ 1 0.09.2020.

(16 - 2а) 'С;
(96 - 101) kPa;
(45 -75) уа,

рс 120-,16.
А1.
(6 - 120) mm2.
(,1,5 - 16) mm'.
(9 t 1,5) Nm.
05/20,
Frоm -,10 "с to +50'с.

Testing rерогt N-o 40/20-4

пв-1 6
6 mm2
2,75 mm
1

Round
Сорреr
1,0 mm
PVc
PJSc (Yuzhcable Wоrks)) /
Ukгаiпе
|Ес бо227 -1:2007

пв-з 1,5
],5 mm2
1,4 mm
31
Round
Сорреr
0,7 mm
PVc
PJSc (Yuzhcable Wоrks) /
Ukrаiпе
l9c 60227 -1:20о7

Ф.вл 7 8/01 Page 2 of5



The test пg laboratory of "Llzo Ltd "

2. Testinq procedure:

TeSt]ng героrt Na 40/20-4

The tests аrе реrfоrmеd in ассоrdапсе With EN 50483-4:2009 clause 8.1.5.'l, 8.1,5.1,3.2
method 1.

Two samples of lpcs аге tested in each of the following conductors' сгоss-sесtiопs
combinations of main and Ьrапсh conductors: min - min,

The lPc iS placed at the middte of the main core of length (0,5 - 1,5) m, The bolt of the lPc
iS tightened With minimum torque 7,5 Nm Specified Ьу the manufacturer.

The tests аrе performed in 4 cycles of 14 days. The 14-day cycle consists of 7 days of
continuously Stay at Salt fog chamber and of 7 days of continuously Stay at сhаmЬеr With highег
temperature and humidity аtmоsрhеrе Satuгated Ьу Sulрhur dioxide (So' (Fig.1 - Fig.2) iп

ассоrdапсе With EN 5048з-6:2009 clause 8.4,1 and сlачsе 8,4,2,

2.1. climatic aging test in the Salt fog сhаmЬеr

The testin9 еqчiрmёпt and the testing рrосеdчrе аrе соrгеSропdеd With the reqUirements

of EN 60068-2-11 :1999,
DiSperSion of the Salt fog аrе сопtгоllеd dчriпg the tests Ьу two prefabгicated manifolds With

аrеа 80 cm2 of each. The fog gathered in each manifold With Speed (1 - 2) ml/hour With average
time of diSрегSiоп not leSS than 16 hours,

The Ьгiпе, Which iS used fоr testing, has Weight-part concentration (5 t 2) %. The рН ofthe
Ьriпе is within the погmаl rапgе of 6,5 to 7,2.

compressed airWithout impurities ofdustand oilS With maintaining pressure (120 t 50) kPa
iS used to gепеrаtе the fog. The аir iS Warmed апd moistened before feeding to the pulverizer Ьу
paSSing through the heated to 40 0С Water,

The tеmрегаturе in the testing сhаmЬеr iS maintained (З5 t 2) 0С.

2,2. climatic aging test in chamber With higher temperature апd humidity atmosphere
Saturated Ьу sulfur dioxide (So2)

The testing equipment and the testing рrосеduге Satisfy requirements of EN lso З231.

(2 t О,2) litres of distilted Wаtег аrе filled into the chamber before each cycle.
Sutphur dioxide in chamber With concentration 0,0667 % iS made With the help of the

reaction of Sodium pyrosulfate (NazSzos) and Sulfamic acid (НSОз NHz),

The temperature in the chamber iS maintained (40 t 3) 0С dчriпg 8 hours, Тhеп chamber
iS opened and tеmреrаtчге iS falling to the епчirопmепtаl temperature during '16 hоurS.

3. Reouiremenb:

At visual сопtrоl, there Shall Ье по Significant traces of гust (over 10 % of the ореп surface
of metal parts of the Samples).

The sample's identification marking Shall Ье legible When examined With поrmаl оr
соrгесtеd viSion Without magnification.

No deterioration of the main parts of the соппесtоrs shall оссur which WoUld impair their
normalfunction,

lt Shall Ье able to rеmоче lPcS With а torque below оr equal to the manufacturer'S Specified
maximum torque 10,5 Nm.

Ф,вл 7 8/01 Page З of 5
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The iёsting аЬогаtоry of L Zo Ltd, TeSt пg героrt Nq 40/20-4

4. Testinq results:

The rust tгасеS not exceed 10 % of the ореп Surface of metal parts of the Samples.
The Samples' identification marking Wеrе legible When examined With поrmаl оr соrrесtеd

vision Without magnification.
There аrе по deteriorations of the main parts of the lPcS, Which Would imраiг their normal

function,
The lPCs rеmочаl wеrе reaIized with torque less than maximum mапчfасturеr's specified

tоrqче 10,5 Nm,

ТаЬ]е 1 - Testing геSults Whеп геmочiпg the lPcS after соrгоSiоп tests

Ne
ldentification

пчmьёr of lpc
conductors:

main - branch
{mm'/ mm')

Тоrqче of disassembling
whеп removing the lPcs,

Nm

Testing
result

1
19 min - min

6_1,5
724 Sat]sfv

2а 8,зб Sat]sfV

5. conclusion:

lnsulation piercing соппесtоrs РС 120-16 аftеr Stay in the Salt fog chamber and iп the
сhаmЬег With higher tеmреrаtчrе and humidity atmosphere Sаtuгаtеd Ьу Sulрhчг dioxide passed
the corrosion aging tests апd satisfy mапчfасtчrег's declared characteristics апd
EN 5048з-4:2009 clause 8,1,5,1.8.'1.5,1,з,2 method 1,

6, Pictures:

F jg.1 - lPcS after the fоuгth cycle of testing

ГslilrроБуl]АiIьнА']l ллвордторlя l Раgё 4 of 5

L___цrзр-о ]
Ф вл_7 8/01



The tesiing aboratory of'Llzo Ltd ' Test ng героrt Ne 40/20-4

Fig,2 - lPcS аftеr the testing

7. Test equipment:

Np туре Model Latest calibration date

1 Ru еr 1m VаGо_тоо S Na003 05 04,2020

2 ToTque Wrепсh DG2_0з0 NаDG2-0з0 070005в4 05.04 2020

3 Stopwatch СОС пр-2б,2 010 Na2284 24.04.2а20

4 Salt fog сhаmЬег лLзо N9001 Don't пеёd саlЬгаt]оп

5
меаsurеmепt and contro dev се with
гёsistiVе tempeгature tranSducer

рт 0102 N914 558
тсП 1з88 Ns]5 201

0в,04 2020

6 рН,mеtеr РН-009 ]нв,N9001зз Са ibгated Ьеfоге uSing

7 Working Standaгd рН рн 4 0]t0 01 т 5.06.2020

8 Work]ng standald рН рн 7,00t0,01 15 06 2020

9
СhаmЬеr W th highег tеmреrаt!ге and
hurnidity atmosphere SatUrated Ьу su fчг
diox de

лlзо N9001 Don't need calibгatlon

10
IvIеаsчгеmепt and сопtгоl devjce w]th
resist ve temperature tтапsduсег

рт 0102 N914,557
тсп ,138В Ns15-201

08.04 2020

11 Tensile iest nrach]ne, factory Ns001 лLзо N9001 Don't need calbrat]on

12 Load cell Fв 50к N90032 06,04,2020

The tests Were performed Ьу;

Deputy Head of the testing laboratory:

Епgiпееr:

Епgiпееr:

Епgiпеег:

Ф.вл-7,8/01
вилроБувАльl{А |

ЛЛБО РАТО РIЯ
"лIзо"

S, S. Lakhovskyi

О, О. Nepyivoda

D, S, Denys

А. S, Shevtsiv
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тЕsтlNG REPoRT N9 40/20-5

Climatic aging test (Uv-radiation) of insulation piercing соппесtоrs
рс 120-16

Requirements: EN 5О483-4:2009 clauses 8.1,5.2.4, 8,1-5.2.4.'l,8.1.5.2.4.3.

The test methods: EN 50483-4:2009 clauses 8.1 .5.2, В,1.5,2.3.2 method 2,

EN 50483-6:2009 clause 8.5,2.

Product паmе: lnsulation piercing соппесtоr (lPc)

Model and type: РС 120-16

Manufa.ctu rer: "FEMAN" D.o.o
vihorska 1, 35000 Jagodina, Serbia

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

contract Ns 12-06-20 of 25.06.2020

Testing results: The insulation piercing connectors Рс 120-16 have
passed the climatic aging test (UV,radiation),
Соплесfоrs satisfy th е mап ufactu rer's decl а rеd
с h aracteri sti cs апd req ч i re m ents of
EN 50483-4:2009 c/auses 8.1 .5,2, 8.1.5.2.3.2
method 2.

The lesting resu tS are valid fortlre tested Sampes оп у,
Tlrstest.greporrcan'tbereproducedpaftydlp]catedanddistr]butedasanorficialdocumentwthoUtperфiss]onoflhelestinolaboratory

customer:

Reason:

Lviv - 2020
Ф вл_7 8/01



The testing lаЬогаtоrу of"Llzo Ltd." Testing rерогt N9 40/20-5

Samples' receiving date: 15.О7.2020
Quantity of the tested Samples: 4,
ldentification пumЬегS ofthe Samples: N921, N922, N923, N924.
The testing dates: 16,07 -2020 - 10,09,2020,
The епчirопmепtаl conditions:

temperature: (16 - 24) 'С;
аir pressure: (96 - 101) kPa;
humidity: (45 - 75) %,

1. Tested samplesl

lnsulation piercing соппесtоrs:

Model and type: РС 120-16.
Ciass: А,1.
Main conductor cross-Sections: (6 - 120) mm'.
Вrапсh conductor cross-Sections: (1,5 - 16) mm2.
The tightening torque ofthe bolt; (9 t 1,5) Nm.
Batch пUmЬеr: 05/20.
lnstallation temperature: Frоm -10 'С to +50'С.

The main conductors:

Туре: ASXSn 4х120 ПВ-1 6
conductor cross-Section: 12о mm2 б mm2
conductor diameter: ]2,5 mm 2,75 mm
NчmЬеr of Strands: 19 1

Shape: Round Round
conductor material: Aluminum Сорреr
lnsulation thickness: 1,7 mm 1,0 mm
lnsulation mаtеriаl: XLPE Pvc
Manufacturer / сочпtry; PJsc <Yuzhcable Works) / PJSс (Yuzhcable Works> /

ukraine ukraine
Standard: HD626:S1 lЕс 60227-1:2007

The ЬrапGh conductors:

Туре: ПВ-З 1,5
conductor cross-Section: 1,5 mm2
conductor diаmеtег: ,1,4 mm
NчmЬеr of Strandsi 31
Shape: Round
conductor material: Сорреr
lnsulation thickness: 0,7 mm
lnsulation material: pvc
Мапчfасtчrеr / country: PJSо (Yuzhcable Wоrks> /

Ukraine
standard: lЕс 60227-1:2о07

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"Ф.вл 7,8/01 2оfб



The testing aboratory of 'L Zo Ltd, TeSt ng герогt Na 40/20,5

2. Testing brocedure;

2.1. cIimatic aging test (Uv-radiation)

The testý Were реffогmеd in ассогdапсе With EN 5048З-4;2009 clause 8,1 ,5,2, 8,1,5-2-З-2
method 2,

TWo Samples of lPc аге tested in each of the fol]owing сопdчсtоrs' cross-Sections
combinations of main and Ьrапсh conductoгs: min - min and max - min, lpc is installed at the
соге in ассогdапсе With manufactureas installation instгuction, The lPc bolt iS t]ghtened to the
miпimum tогqче - 7,5 Nm indicated Ьу the mапчfасtuгег, Апу changes in oгientation of the соге
аrе absent in Zопе 10 cm from the lPc, Samples Wеге tested for climatic aging in the Sоlаr
,adlation SimJlation chamber (Fi9,2),

Testing сhаmЬег ensured radiation 1 ,120 kwm2 1 10 % in the measuring plane With the
Sресtгаl distribution ассогdiпg to Table ,1, Radiation WaS irradiated Ьу the cylindгical lamp with
хепоп аrс, With роWеr 1 kW Which WaS Situated Vedically at the сепtег of the сhаmЬег, The lPcS
Samples Wеге Situated at the lamp сепtег рlапе at the distance from the lamp сепtег, Which
епSчгеS the indicated роWег (1 ,120 kwm2 t 10 %). The гadiation WaS controlled Ьу the rаdlоmеtег
in the гапgе of (300 400) пm ai the beginning of each cycle, Radiated роWег value WaS Set
4,З mwcm2 Ьу the lamp еlесtriсаl current change iп case of neceSSity.

56 cycleS With 24 hоUгS durability Wеrе регfогmеd, Each cycle ]ncludeS 20 hoUrS of гаdiаt оп
and 4 hочгS With radiation роWег off With temperature modes in accordance With Fig,,1. The
iеmреrаturе WaS mеаSчгеd Ьу the Shielded frоm the heat Sоurсе thегmоmеtеr in the рlапе Which
WaS Situated 5О mm lower fгогп the radiation mеаSurеmепt plane, at ihe middle of the distance
fгоm the Sample to the сhаmЬег Wall,

Table 1 - Spectral епеrgу distribution and the tоlегапсе

N9 spectralrange ultraviolet
в

ultraviolet viSible light lпfrаrеd radiation

1 Wavelength
0,28 пm -
0,з2 nm

0,з2 nrn -

0,40 пm
040пm-
0,52 пm

052nm
0,64 nm

0,64 пm -
0,78 пm

0,78 nm - з,0 пm

2 Radiat]on роWег бз Wm' 200 Wm' 186 W/m' 492 Wm'
3 То eTance t 35 "/о \25 о^ !10 % t10% t 10 % !1аоk

1,

2.
1 cycle;
radiation period (20 hочrs);

3, Y= temperatuTe ax]S,
4. Х= tlme axis iп hочгS

Fig,1 - Теmрегаtuге - Radiation - Time dependence

Ф вл-7,8/01 IЪПffiГi раgезоfб
| "лlзо,] _ l



The test]ng lаЬогаtоry of'LlZo Ltd." Testing rерогt N9 40/20-5

2.2. Dielectrical vo|tage test in air after the Glimatic aging test (Uv-radiation)

The tests Were реrfоrmеd in ассоrdапсе With EN 50483-4:2009 clause 8,1 .З.1 .З,2,
Afteг the climatic aging test, the соппесtоrs, assembled together With соrе iп the

assemblies, аrе put into the tank and сочеrеd Ьу (1 - 2) cm of metallic ballS Wiih (1,3 - 1,7) mn'

d]ameteг.
Аftеr lPcS Stay in tank Uпdег balls dUrin9 60 S the testing voltage 4 kV iS app]ied between

the main соге сопdчсtог and the metallic balLS dUгiпg 60 S, The voltage iS applied With the Speed

appгoximately 1 kV/S in ассогdапсе With EN 5048З-1:2009 сlачSе 9,1,7,

2.З. Dielectrical voltage test in water after the dielectrical voltage test in air

The tests Wеrе регfогmеd in ассогdапсе With EN 504ВЗ-4:2009 clause 8,1 ,3,1 ,3,1.
After dielecirical voltage test in air, the соппесtогS assembled аrе put into the tank With

Wаtеr into the deep (30 - 40) cm from the соппесtоr to Wаtеr Surface,
Аftег lPcS Stay in tank Uпdеr Wаtеr during 30 miп the tesiing voltage 1 kV iS applied

between the main соге сопduсtоr and the metallic electгode, immегSеd inio the Wаtег dчriпg 60 S,

The voltage iS applied With the Speed approХimately 1 kV/S in ассоrdапсе With EN 5048З-1:2009
clause 9,],7.

3. RequirementS:

Тhеге Sha l Ье по degгadation of the main pafiS, Which Will influence to the Samples
characteristics.

The Sample'S identification mагkiпg ShoUld Ье legible When examined With погmаl and
соггесtеd vision,

No flashover оr breakdown of the core оr lPc Shal] оссUг аftег testing Ьу high voltage 4 kV
duгiпg 60 s in аir, The maximum leakage current Shall not exceed (,10 t 0,5) mA in ассогdапсе
With EN 5048З-1 :2009 сlачSе 9,1 ,5,

No flashoveг оr ЬrеаkdоWп of the соrе ог lPc ShaLl оссUг after tasting Ьу high voltage 1 kV
dчriпg бО S in Water, The maХimum leakage сUггепt Shall not eХceed (10 t 0,5) mA in ассогdапсе
W]th EN 504ВЗ-']:2009 clause 9,1,5,

4. Testinq results:

4.1. Testing results of climatic aging test (Uv-radiation)

lnsulation piercing соппесtогs рс 120-16 have по апу damages, which would influenc the
ýamp]eS chaгacteristics аftег the climatic aging test (UV-radiation),

The Samples' identification mаrkiпgS аге legible When examined With погmаl апd согrесtеd
viSion,

4.2. Teýting results fог the dielectrical voltage test in air after the climatic aging test
(Uv-radiation)

Tat]le 2 - Testing геSults fог the dielectrical voltage test 1п аiг

N9
ldentification
пчmьеr of lpc

conductors:
main - branch
(mm'- mm')

Leakage current at voltage 4 kV
With duration 60 s, mА

1
21 miп-mп

6_1,5
0,0

22 0,0

2 12о-15
0,0

24 0,0

Гв}Jгро Бу вА,l ьнАl
l лАБорАторIя l[ ,дtсq" 

_]
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4.3. Testing results for the dielectrical voltage test in water after the dielectrical voltage
test in air

ТаЬ]е З - Testing геSults fог the d]еlесiгiсаl voltage test in Water

н

5. сопсluSiоп:

All sагlрlеs о[ the insulat,on р elc;ng
voltage test iп аiг at high voltage 4 kV during
voltage 1 kV duгiпg 60 S аftег the climatic
dесlагеd сhагасtегiStiсS and гeqUirements
method 2,

6. Pictures:

The testing аЬоrаtоry Of 'L Zo Ltd ' TeSt пg гёрогt N9 40/20,5

соппесtогS РС 120-16 have passed the dielectгical
60 S and the dielectгicaj vojtage test in Water at high
aging test (UV-гadiation), Satisfy the mапufасtчгеr
of EN 50483-4:2009 clauses В-1.5.2, 8,1,5-2-З-2

N9
ldentification

пчmьеr of lрс

conductors:
main - branch
(mm' mm')

Leakage current at voltage 1 kv
With duration 60 s, mA

1
21 mlп - rпlп

6_1,5
з,0

22 з,0

2
2з max - mln

120 _ 1,5
10

24 2а

Ф вл 7 8/01

Fig,2 - lPc dUгiпg the testing in the Sоlаг гadiation SimUlation chamber
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7. TeSt equipment:

Ns Туре Моdёl Latest calit ration datё

1 Ruleг 1m VaGo,Tools NаOOз 05 04 2020

2 Тоrquе Wrепсh DG2_0з0 N9DG2-0з0-07000584 05,04 2020

з StopWatch СОС пр-2б-2-010 Na2284 24.о4.202а

4 sоLаг radiaiion simu aton chamber Лlзо N9001 Don t need caLibration

5
N/lеаsuгеrпепt and contro dev се with
reSiSt ve temperatUre irапSduсеr

РТ 0Т02 N914-51З
тсп_lз88 N914_026

08 04.2020

6 tjv radiometeг тЕнзор_з1 NaPO2B/2014 з1 аз 202а

7 High чоLtаgё set л зо Na001 Don't need са iЬгаt оп

8 VoLtmeter Ез65-1 N991з751 08,04,2020

9 N,4i l аmреrеmеtеr Ез17 Np777168 08.04 2020

Тhе testing LаЬогаtоry Of LlZo Ltd, Testing rероrt Np 40/20-5

S, S, Lakhovskyi

О. О, Nepyivoda

D, S. Denys

А, S, Shevtsiv

БйптоБуй-лЪнАl
| лпьояятовl:; I Page б ofб
L "ЛiQ_tr" _l

The tesБ Wеrе performed Ьу:

deputy head of the testing lаЬогаtоry:

епgiпееr:

engineer:

епgiпееr:

х)-

Ф вл_7 8/01
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rел {032)294€2а7, TBl,:{032)Л4{2-a7,

ёmаil: lablizo@Uknбl мзil: laЫizo@Ul<r,not

Арргочеd Ьу
The Head of the

ting ]aboratory of "LlZo

( D. к. oovgun

TESTING REPoRT N9 40/20-6

Test for mесhапiсаl damage of the mаiп conductor
of iпsulаtiоп piercing соппесtоrs РС 120-16

Ltd, "

202а

Requirements: EN

The test methods:

product паmе:

Model and type:"

Manufacturer:

Счstоmеr:

Reason:

TeSting resultS:

504834:2009 сlачsе 8.1.2.2.4.

EN 504834:2009 clause 8.1.2.1.

lnsulation piercing connector (lPC)

рс 120-16
,FЕмАN" D.о.о
Vihorska 1,35000 Jagodina, Serbia

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

contract N9 12-06-20 of 25.06.2020

The insulation piercing connectors РС 12О,16
passed fhe test for mесhапiсаl damage of the mаiп
conductor апd satisfies manufacturer's declared
characteristics апd requirement of EN 50483-4:2009
clause 8.1.2.1.

The test]ng results ale valid for the tesied SampLes only,
This lesi пq rероп can't ье leploduфd partLy, dupl]cated and aistr]buted as an ofiicial document Without permiss]on ofthe testing labolatory

._Фцц"Ъсýу';х?ф
+ft,зо[;j
€,-}'Ж?"--#

Ф вл_7 8/0]
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The testing lаЬогаtоry of"Llzo Ltd,'

Samples' rесеiчiпg date:
Quantity of the tested Samples:
ldentification nUmbers of the Samples:
The testing dates;
The environmental conditions:

tеmрегаturе:
аir pressure:
humidity:

1. Tested samples:

lnsulation piercing соппесtоrs;

Model and type:
claSS:
l\rain conductor croSS-SectionS:
вгапсh conductor cross-sections:
The tightening tоrqче of the bolt:
Batch пumЬеr:
lnStallation tеmреrаtчrе:

The main conductors;

Туре:
сопduсtоr cгoss-section:
сопdUсiоr d]ameteг]
NчmЬег of StrandS:
Shape:
сопduсtог material:
lnsulation thickness:
lnsulation mаtегiаl:
МапUfасiчrеr / countгy:

Standard:

The Ьrапсh conductors:

Туре:
conductor сгоss-sесtiоп:
сопduсtог diameteг;
NчmЬеr of StгandS:
Shape:
сопduсtог mateгial:
lnsulation thickness:
insulation mateгial:
Мапufасturеr / соuпtгу:

Standard:

ASXSn 4х120
120 mm2
12,5 mm
19
RoUnd
Aluminum
],7 mm
XLPE
PJSc (Yuzhcable Works) /
Ukraine
HD626;S1

ASXSn 4х16
,16 mm2
4,7 mm
7
Round
AIuminum
1,2 mm
XLPE
PJSc <Yuzhcable Works> /
Ukraine
HD626:S1

Testing rерогt N9 40/20-6

15.07.2020
6.
No25, Ns26, N927, N928, N929, N930,
17,0в.2020,

24,6'с;
96,8 kPa;
69 %,

рс ,120-,16.

А1.
(6 - 120) mm'.
(1,5 - ,1 6) mm'.
(9 t 1,5) Nm.
05i20.
Frоm -10 'с to +50 'с.

пв-1 6
6 mm2
2,75 mm
1

Rоuпd
Сорреr
1,0 mm
PVc
PJSC <Yuzhcable works> /
U kгаiпе
|Ес 60227 -1:2оо7

пв-3 1,5
1,5 mm2
1,4 mm
31
Round
Сорреr
0,7 mm

PJSc (Yuzhcable Works> /
Ukraine
lЕс бо227 -1:2оо7

ВИПРОБУВАЛЬНА
ЛАБОРАТО РIЯ

"лIзо"
Ф вл_7 8/01 Page 2 of 4



The tesi]ng lаЬогаtоlу of'Llzo Ltd' Testlng rероrt Ne 40/20-6

2" Testinq procedure:

The tesis аге реfогmеd in ассоrdапсе With EN 50483-4:2009 clause 8.1 ,2.1 ,

TWo Samples of tPcS are tesied iп each of ihe following сопdUсtогS' cross-Sections
combinations of main and Ьrапсh conductors: mах-mах, min - min and min - max,

The main соrе iS insefted to the tensile machine aS Showed at Fig,1, Tensile load 10 % of
MBL of the сопduсtог iS applied to it, The length of the main соге iS between 0,5 m to 1,5 m
(EN 50483-4:2009 clal]Se В, 1,2,1,2)

lPCS'SampleS аrе inStalled in ассогdапсе With manUfactureг'S installation iпstrчсtiоп, The
lPc bolt iS tightened to the maХimUm tоrquе 10,5 Nm indicated Ьу the mапufасtчгеr, The tensile
test load is applied to the main сопduсtог until it reached values from Table 1 and maintained
dчriпg 60 S,

Table 1 - Tensile test load applied to the mаiп conductor

N_o system type conductor Tensile teýt load

1 Se f support ng
Аlumiпlum (16 mm'to 25 mm')

1200 N оr 40 % NЛвL of the саЬlе.
Whiсhечеr S the grеаtеr

Alum nium (> 25 mm') 80 % MBL of the cable

3. Reouiremenbi

Main conductor Shall SuStain the tensile test load fоr 60 S Without breaking оr апу damages
that Would рrечепt the соrrесt function ofthe cable.

4. Testino results:

MBL determination of the ПВ-1 6, Тhrее Samples of the conductor Wеrе Ьrоkеп at tensile
machine. Load applied with Speed 50 N/S.

calculated value of MBL ofthe conductor is 90% of intermediate value of last th rее breakes,

TabLe 2 - N/]BL of the cable Пв-1 6

N9
Ne of the

conductor
sample

conductor

mm2

Breaking load of the
conductor, kN

lvlean value of
Ьrёаkiпg load of the

condUctor, kN

calculatёd value
of MBL of the
conductor, kN

1 1

6
1з0

1,з1 1 ,182 2 1з2
3 1,з0

TabLe 3 - Testing results

N9

ldentifica-
tion numbel

of lPc

conductorýi
main - branch
(mm'- mm')

The tiqhtening
torque of the

bolt, Nm

MBL of the main
conductor,

kN

Tensile test load
for 60s,

kN

Breaking ol
dаmаgёs ofthe

conductor

1
25 max _ mах

120, 16
10,5 18,4э 1414

AbSent

26 AbSent

2
21 m]п - min

6 1,5
10,5 1 ]8 а,24

Abseni
2в Absent

з
2s min - mах

6_,16
10,5 1 ,18 0,24

30 AbSent

ВИПРОБУВАЛЬНА
ЛАБОРАТОРlЯ

"лIзо"
Ф вл 7 в]01 Ра9е 3 of 4



Тhё tёsting LаЬогаtоry of 'Llzo Ltd,'

5. conclusion:

The main conductors at Which lPcS Рс 120-16 Wеrе installed
load Wеrе applied, have passed the test for mechanical damage
Satisfies requirement of EN 50483-4:2009 claUSe 8.1,2,1,

6, Pictures:

Fig.,1 - lPcS iп the test

7, Teýt equiDment:

Testinq герогt Ns 40/20-6

The tests wеrе

Deputy Head

Engineer: '

Ф,вл_7,8/01

performed Ьу:

of the testin9 laboratory:

and io which the tensile test
of the main conductor and

S, Lakhovskyi

О, Nepyivoda

,' page 4 оtД

Ns туре Model Latest calibration date

1 Ruler 1m VaGo Тоо s Na003 05,04,2020

2 Тогqче Wrепсh DG2,030 NаDG2-0з0 07000584 05.04.2020

з StopWatch сос пр-2б-2-0т 0 N92284 24 04 2о20

4 Tensie test machine, fасiогу N9001 лlзо Ne001 Don't пееd са iЬгаt оп

5 Load celL Fв 50к Na0032 06,04,2020

-l
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16 ч.раlя 202l року
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Accrediвtion cerlifi сэtэ
lф 2H,l з83

lб JuD.,2021

Tol. j( 032) 294{2-Е7,
s_MiL Bblizo@Uk пet

Арргочеd Ьу
The head of the

ting laboratory of "LlZo Ltd,"

'r D, R, Dovgun
2020

TE9TLNG RЁРоRт N9 40/20-7

Вrапсh cable pu!\-out test of insutation piercing connectors рс 120-16

Requirements: EN

The test methods:

product паmе:

Model and type:

Manufacturer:

cUstomer:

Reason:

Testing rезчlts:

504834:2009 cIause 8.1.2.2.4.

EN 5O483-4l2009 clause 8.1.2.2.

tnsulation piercing connector (lPC)

рс {20-16

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

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

contract N9 12-06-20 of 25.06.2020

lnsulation piercing connectors РС 120,16 passed
the branch cable pul|,out test, saf'Ъfies
manufacturer's declared characteristics апd
requirements of EN 50483,4:2ОО9 clause 8.1.2.2.

Thelest]ng leýutS are valid forthe tested sапrреs опlу.

Th S tеstЙ iероп сал,I ье reproduced рапу, dUplcat;d and d]stblted aS an offc]a docuФentWithout pe.mLssion ofthe test no aboratory

Ф вл,7 8/01

LV|V - 2020



The testing laboratory of'Llzo Ltd.' Testing rероrt N9 40/20-7

Samples' receiving date: 15,07,2020
Quantity ofthe tested samples: 4.
ldentification numbers of the Samples: N9З1 , N932, Ns33, N934,
The testing dates: 16.08,2020,
The environmental conditions:

temperature: 23,6 'С;
аir рrеSSчrе: 96,7 kPa;
humidity: 70 О/о.

,l. Tested samples:

lnSulation piercing connectors:

lvlodel апd type: РС 120-16.
class: А1 ,

Маiп сопdчсtоr cross-sections: (6 - 120) mm'.
Вrапсh conductor cross-Sections; (1,5 - 16) mm2.
The tightening torque ofthe bolt: (9 t 1,5) Nm.
Batch пumЬеr: 05/20.
lnstallation tеmреrаtчrе: Frоm -10'С to +50 "С.

The main conductors:

Туре: ASxSn 4х120 ПВ-1 6
conductor cross-Section: 12о mm2 б mm2
сопduсtоr diameter: 12,5 mm 2,75 mm
NчmЬег of Strands: 19 1

shape: Round Round
conductor material: Aluminum Сорреr
lnsulation thickness: 1,7 mm 1,0 mm
lnsulation material: XLPE Pvc
Manufacturer / country: PJSC <Yuzhcable works> / PJSo <(Yuzhcable Works> /

ukraine ukraine
Standard: HD626:S1 lЕс 60227-1:2о07

The branch conductors:

Туре: ПВ-3 1,5
conductor cross-Section: 1,5 mm2
conductor diameter: 1,4 mm
NчmЬеr of Strands: 31
Shape: Round
Сопduсtоr material: Соррёr
lnsulation thickness: 0,7 mm
lnsulation material: pvc
Мапчfасtчrеr / сочпtryi PJSc (Yuzhcable Works> /

Ukraine
Standard; 1Ёс 60227-120о7

IJИПРОБУВАЛЬIlА
ЛАБОРАТОРIЯ

"лlзо"
Ф вл_7 8l0] Page 2 of 4



The testing аЬогаtоry of 'Llzo Ltd,' Testing геро.t Ns 40/20-7

2, Testinq procedure:

The tests аrе реrfоrmеd in ассоrdапсе With EN 50483-4:2009 clause 8,1,2,2,
TWo Samples of lPc are tested in each of the following сопduсtоrs' cross-Sections

combinations of main and Ьrапсh conductors: max - min, miп - min,
lРС iS inserted into the tensile machine aS Showed at Fig.1 in accordance With

manufacturer'S installation instruction. The branch соrе length iS between 0,2 m to 0,5 m
(EN 50483-4:2009 с|ачsе 8-1 -2-2-2),

The lPc bolt iS tightened to the maximum torqUe 10,5 Nm indicated Ьу the manufacturer.
The mark iS made пеаr the lPc at the Ьrапсh cable, Which Will permit to measure its Slippage. The
tensile load iS applied approximately axially between the Ьrапсh conductor and opposing main
сопdчсtоr With the rate between 100 N/min to 500 N/min, This load iS 10 % of the MBL of the
ьrапсh conductor and is maintained for 60 s,

3, Requirements:

Вrапсh соге Slippage Shall not exceed З mm, The cores Shall maintain the test load for 60 S
Without breaking оr any damages that Would ргечепt the соrгесt function of the cable,

4. Testinq rёsчlь:

MBL determination of the ПВ-3 1 ,5, Тhrее Samples of the conductor Wеrе Ьrоkеп at tensile
mасhiпе, Load applied With Speed 50 N/S.

calculated value of MBL of the conductor is 90% of intёrmediate value of last three breakes.

Table 1 : MBL of the cable пВ-з 1 ,5

N9

N9 of the
conductol

sample

conductor
closs-section,

mm2

Breakinq load of the
conductor, kN

Меап value of breaking
load of the conductor.

kN

RTS of the
conductor, kN

1 1

1,5

0,40

а,41 0,з72 2 042

3 з 040

Table 2 - TeSt]ng геSults

N9
ldentifica-

tion number
of lрс

conductors:
main - branch
(mm' - mm')

The testing load:
60 s, 10 % of the

lv]BL. kN

вrапсh conductor
Slippage,

mm

Breaking or
damages ofthe

1
зт mах - min

120_15 0,04
0 AbSent

з2 0 AbSent

2
зз mlп - m]п

6*1,5 0,04
0 AbSent

з4 0

5. concluSion:

Тhеrе WaS по Slippage of ihe Ьгапсh conductors dUrjng the testing of the lPcS РС 120-16.
The соrеS maintained the test load fог 60 S Without Ьгеаkiпg ог any damages that Would ргечепt
the соrгесt function of the cable,

lnsulation рiеrсiпg connectors РС 120 16 passed the Ьгапсh cable рull out test and
Satisfies requirements of EN 50483-4:2009 сlачSе 8,1.2,2.

Ф.вл_7,8/0,1
ВИПРОБУаАЛЬНА

ЛЛБОРАТОРIЯ
"лlзо"

Page З of4



The testiлg ]аЬогаtоry of 'Llzo Ltd,'

6. Рiсtчrёý:

Testing rерогt N9 40/20-7

Fio,,1 - IPc in the test

7. TeSt equipment:

Na туре lvodel Latest calibration date

1 Ruler'lrn VaGo-ToOls NаOOз 05,04,2020

2 Тогqче Wгепсh DG2_030 NsDG2-0з0-07000584 05,04 2020

з StopWatch СОС пр-2б-2,010 Na2284 24.а4.2а2а

4 TenS]le test mach ne, factory Na001 лlзо Na001 Don't need cal]bration

Load сеll Ев 50К N9O0з2 06 04.2020

6 Slide gag_. шц-1 Ne0701295 05,04 2020

The tests were

Deputy Head

Епgiпееr:

pefformed Ьу:

of the testing IаЬогаtоry; S, S, Lakhovskyi

D, S, Denys

ГйлроБуu/rlьнГ
Ф вл-7,8/01 l ллБорАl,орIя

| 
,ллзо,

Page 4 of4
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Аррrочеd Ьу
The head of the

ng lаЬоrаtоry of "Llzo Ltd,"

D. R. Dovgun
2020

TESTING REPoRT N9 40/20-8

Соппесtоr bolt tightening test for insulation piercing соппесtоrs РС 120,16

Requirements: EN

The test methods:

product name:

Mode| and type:

Manufacturer:

Customer:

Reason:

Testing results:

50483-4:2009 clause 8.1.2.3.4.

EN 50483.4:2009 clause 8.1.2.3.

lnsulation piercing connector (lPC)

рс 120-16

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

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

contract Ns 12-06-20 of 25.06.2020

lnsulation piercing соппесtоrs РС 12О-16 have
passed fhe соппесtоr bolt tightening test, safbfies
m ап ufacfu rer's decl ared characterisfics алd
requiremenb of EN 5О483-4:2О09 clause 8.1.2.3,

The tesi пg results аrе va ]d forlhetened Samples опlу
Thistesin9repoftcantbeleplodlcedpanly,duplicatedanddStnbutedasanofiicadocuffёntwithoulpermisýionofthetestingLabolalory

Ф вл_7 8/01

Lviv - 2020



The testing lаЬогаtоry of'Llzo Ltd,'

Sampleý' receiving date:
QUantity of the tested Samples:
ldentification nUmberS of the Samples:
The testing dates:
The епчirопmепtаl conditions:

temperature:
аir pressure:
humidity:

1. Tested Samples:

lпSчlаtiоп piercin9 connectorS:

Model and type;
Class:
Main condUctor cross-SectionS:
вrапсh conductor cross-sections:
The tightening torque of the bolt:
Batch number:
lnStallation temperature:

The main conductors:

Testing героrt N9 40/20-8

15-о7.2о2о
6,
Ns35, Nаз6, N937, N938, N939, Ns40.
17 ,08,2020.

24,6,с,
96,8 kPa;
69 %,

рс 120-16,
А1,
(6 -,120) mm',
(1,5 - 16) mm',
(9 t 1,5) Nm,
05i20,
Frоm -10 'с to +50 'с,

пв-1 6
6 mm2
2,75 mm
1

Rочпd
Сорреr
1,0 mm
PVc
PJSc (Yuzhcable Works> /
Ukraine
lЕс бо227 -1:2007

Туре:
сопduсtог cross-section:
сопdчсtог diameter:
NUmber of Strands:
Shape:
conductor material:
lnsulation thickness:
lnsulation material;
Мапчfасtчrеr / country:

Standard:

The Ьrапсh conductors:

Туре:
conductor cross-section:
conductor diameter:
NumЬеr of StrandS;
Shape:
conductor mаtеriаl:
lnsulation thickness;
InSulation mаtеriаl:
Мапчfасtчrеr / country:

Standard:

ASxSn 4х120
120 mm2
12,5 mm
19
Round
Aluminum
1,7 mm
xLPE
PJSc <Yuzhcable Wоrks) /
Ukraine
HD626:S1

ASxSn 4х16
]6 mm2
4,7 mm
7
Rоuпd
АlчmiпUm
,1,2 mm
xLPE
PJSc <Yuzhcable WогkS> /
Ukгaine
HD626:S1

пв-3 1 ,5
1,5 mm2
1,4 mm
з1
Round
Оорреr
0,7 mm
PVc
PJSc <Yuzhcable Wоrks> /
Ukraine
lЕс бо227 -1:2о07

ВИЛРОЬУВЕБЕr
ЛАБОРАТОРIЯ,лIзо"Ф вл_7 8/01 Page 2 of4



The testing labolatory of"Llzo Ltd,' Testing героd N9 40/20-8

2. Testinq Drocedure:

The tests are performed in accordance With EN 50483-4:2009 clause 8,1,2,3,
Two samples of lPCs аrе tested in ёасh of the following conductors' cross-sections

combinations of mаiп and Ьrапсh conductors: mах - max, min - miп and miп - max.
The соппесtоr iS installed at the main соrе, Which iS tensioned previously to 20 % of Ni]BL

of the соrе,
The соппесtогS аrе installed aS shоWп at Fig. 1 and tightened With torque 12,6 Nm Which

iS 20 % greater than maximum tоrqче (10,5 Nm) specified Ьу the mапufасtчrеr.

з. Requirements:

The соппесtоr Shall Ье undamaged,

4. Testinq resulb:

Table 1 - Testing rеSU]tS

5. conclusion:

lnSuiation рiегсiпg соппесtогS РС 120-16 have по any damageS аftег applying of the tогquе
12,6 Nm to the connectors' bolts, ThiS torque iS 20 % greater than maХimum tогqUе specified Ьу
the mапчfасtuгег (,10,5 Nm). lPc РС 120-16 Satisfy геquiгеmепts of EN 50483-4:2009 clause
8,1 -2,з

Na
ldentifica-

tion пчmьеr
of lРс

conductors:
main - lrranch
{mm' - mm2)

MBL ofthe
main

conductor,
kN

TenSiIe load of the main
соrе 20 % of the ll4BL,

kN

The tightening
torqUe of the
connector's

bolt, Nm

Breaking оr
damaging of

thё lPc

1
з5 mах - тпах

120 _ 16
18,43 з69 126 Absent

36 Absent

2
mlп - min

1,18 0,24 12,6
Absent

з8 Absent

3
min - max

6_16 1 18 а,24 12,6
AbSent

40 AbSent

ВИПРОБУВАЛЬНА
ЛАБОРАТОРIЯ

"лlзо"Ф вл_7 8/0] Page З of4



The testing aboratory of'L Zo Ltd,

6. Pictures:

Testin9 rероd N9 40/20-8

Fig,1 * lPc in the test

7. Test equipment:

Np Туре lvlodel Latest calibration date

1 ToTque Wгепсh DG2-030 N9DG2 0з0,07000584 05,04,2020

2 TenSie test machine, factory N9001 лlзо N9001 Don't need са ibration

Load cel Fв 50к N9O0з2 06,04 2020

The tesБ were performed Ьу:

Deputy Head of the testing laboratory:

Епgiпееr;

PЙLs, s, Lakhovskyi
--W? 

о, о, Nepyivoda

ГиТТоЫвАльТТr,
ЛАБОРЛТОРIЯ l"лlзо,_J

Ф вл_7 в/0] Page 4 of 4
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Pof the LLC РСF "LIZO"ТзоВ ВКФ кЛlЗо>
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;,,^,,J

Атестат акредитацПi
N92н138з

16 чврвtя 2021 ро,!у

790З5, Ухра'aна. м, Львiв
вул, М,Пимоненко, З
1ел.tОЗ2) 294-82а7 ,

e,mail: lab]izo@uk.net

Accrбdllation cerllf icate
}l9 2н1383

790з5, Ukainэ, Lviv

Tel,:( 032) 294{2-87,
+mai| labli20@ukr,net

Аррrочеd Ьу
The head of the

пg laboratory of "LIzo Ltd."

У D, R, Dovgun
> V р9 2020

гЕSI'NG REPoRT N9 40/20-9

shear head fчпсtiоп test of iпsчlаtiоп piercing соппесtоr РС 120-16

Requirements: EN

The test methods:

product name:

Model and type:

Manufacturer:

customer:

Reason:

Testing results:

504834:2009 clause 8,1.2.4.4.

EN 50483-4:2009 clauSe 8.1.2.4.

lnsulation piercing соппесtоr (lPc)

рс 120-16

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

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

contract N9 ,t2_06_20 of 25.06.2020

The iпsulаtiоп piercing соппесtоrs РС 120-16
passed ft e she ar head fuпсtiоп tesf, safbfies fhe
mап ufactu rer's declared characferistics and
requirements of EN 50483-4:2009 clause 8.1,2,4.

The testnq resulS а€ valid forthe tested samp es оп у,
Th s test]ng rероrt can't Ье reproduced Part]y dup]icaled and d stliboted as ал of{ca documentWithout pelmsson ofthe test]ng laboratory

#к}
flg/ /l [ а r\\,9.j

;
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The testing lаЬогаtоrу of"Llzo Ltd,'

Samples' receiving date;
Quantity of the tested SampIeý:
ldentification пчmЬеrS of the Samples:
The testing dates:
The environmental conditions:

temperature:
аir рrеSSuге:
humidity:

'l. Tested ýamples:

lnsulation piercing соппесtоrs:

Model and type:
claSs:
Main conductor cross-SectjonS:
вrапсh conductor cross-sections:
The tightening torque of the bolt:
Batch пчmЬеr:
lnStallation temperature;

The main conductors:

Туре:
сопduсtог cross-section:
conductoг diameter:
NчmЬеr of StгапdS:
Shape:
conductor material:
lnsulation thicknёss:
lnsulation mаtегiаl:
Мапчfасtчrеr / соuпtry:

Standaгd;

The Ьrапсh conductors:

Туре;
conductor сгоss-sесtiоп:
сопdчсtог diameter:
NчmЬеr of StгапdS;
Shape:
conductor material:
lnsulation thickneýs:
lnsulation material:
МапUfасtuгег / country:

Standaгd:

15.о7,2о20
24.
Ns41 ,,, N964,
21.о8,2020,

(23,6 -24,0),с,
97,8 kPa;
(70 - 71) оь.

рс 120-16,
А1,
(6 - 120) mm',
(1,5 - 16) mm',
(9 t 1,5) Nm,
05i20,
Frоm -10 'с to +50 'с,

Testing report Na 40/20-9

ASXSn 4х120
120 mm2
12,5 mm
19
Round
AlUminum
1,7 mm
XLPE
PJSc (YUzhcable Works> /
Ukraine
HD626:S1

АSХSп 4х16
16 mm2
4,7 mm
7
Round
Aluminum
1,2 mm
XLPE
PJSc (Yuzhcable WorksD /
Ukraine
HD626;S1

пв-] 6
6 mm2
2,75 mm
1

Round
Соррег
],0 mm
PVc
PJSc (Yuzhcable Wоrks> /
Ukraine
lЕс 60227 -1:2о07

пв-3 1,5
1,5 mm2
1,4 mm
31
Round
Сорреr
0,7 mm
PVc
PJSc <Yuzhcable Wоrks> /
Ukraine
l9c 60227 -1|2007

ffiоБувдлl,нд
ЛАБОРАТОРlЯ

"лIзо"
Ф вл_7 8/0] Page 2 of 5



The test пg lаЬоrаtоry of'LlZo Ltd." TeSt ng rерогt Na 40/20-9

2. Testinq procedure:

The tests аrе реrfогmеd in ассоrdапсе With EN 50483-4:2009 clause 8.1.2,4,
Six Samples of IPc аrе tested in each of the following conductors' cгoss-Sections

combinations of main and Ьrапсh conductors: min - min, max - max,
The tests аrе регfогmеd for each of the testing temperatures:

- minimum temperature: -10 0С (t З 0С);

- maximum temperature: 50 0С (t З 0С),

Ргераrеd aSSemblies аrе pIaced in the сhаmЬегWith controlled tеmреrаtчrе untilthey reach
the testing temperature, The testing temperature iS maintained in the chamber dUring 15 minutes.
The Shеаr head iS tightened in accordance With the manufacturer'S inStallation inStruction, ValUe
of the tightening torqUe iS registered Ьу the еlесtгопiс torque Wгепсh (Fig,1, Fig,2),

3. Requirements:

Fог each of the testing temperatures and cross-Section combinations, the torque, at Which
the Shеаr head iS Sheared, Should Ье Within the tоlегапсеS of the manufacturer'S Specified tоrqче
rапgе (9 t 1,5) Nm.

4. тёstiпq rеsчlь:

ТаЬе 1-Testing reSUliS

Na

Identifica-
tion

lPc

conductors:
main - trranch
(mm'- mm')

Environmental
temperature the

assembly preliminary
equalizing,0С

lpc shear heads
tightening torque

чаlчё. Nm
Testang results

1

41

mlп _ mlп
6-1,5

_10

SatiSfy
42 7,51 Satisfy
4з 9,55 satisry

SatiSб/
816 Satisý/

46 75з SatiSfy

2

47

50

768 Satisfy
48 в62 Sat Sfy

49 752 Sat Sfy

50 7,54 Sat Sfy

51 9,48 SatiSfy
52 7,86 Satisб/
5з

max - max
120 _ 16

,10

845 satisfy
54 865 Sat]sfY

55 9,4з Sat Sfy

56 9,15 Satisry
57 в,02 saiisfy
58 9 т9 SatisfY

4

59

50

917 Sat]Sfy
60 840 Sat Sfy

61 8,12 Sat sfu
62 sat si7
бз sat
64 759 Satisfy

Ф вл 7,8/0] ЛАБОРЛТОРIЯ Page З of5



The testin9 aboratory of "L]zo Ltd,' Testing rерогt N9 40/20-9

5. concluSion:

The inSUlation рiеrсiпg соппесtогS РС 120-,16 passed the Shear head function test Within
the bounds of the manufacturer indicated tightening tогqче (9 t ,1,5) Nm Under low tеmрегаtUrе
-10 0С (1 3 0С) and чпdег high temperature 50 0С (t 3 0С), The insulaiion рiегсiпg connectors
РС 120-16 Satisfy the manUfacturels declaгed characteгistics and гeqUirements of
EN 50483-4:2009 clause 8,'],2,4,

6. Pictures:

Fig,1 - Testing Under maximal temperature

иIlроБуr]АльнА
ЛАБОРАТОРlЯ

"лIзо"Ф вл_7 8/0,] Page 4 of 5
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The testing lаЬогаtоry of Llzo Ltd,' TeSt ng герогt N9 40/20-9

Fig,2 - TeSting чпdеr miпirпаl temperature

7. Test equipment:

N9 туре Model Latest caliblation date
1 TorqUe Wrench DG2_030 NаDG2-0з0_07000584 05,04,2020

2 cold сhаmьег л зо N9 001 Don't пееd cal]bration

з
Теmреlаtчrе measurement and сопtrоl
dev]ce With геs st]ve tеmреrаt!ге
trапsduсег

рт_0102 N914 571
тсп_0287 Ne14 0з9 08 04 2020

4 Е есtг]са сhаmЬег (heat сhаmЬег) Едельвейс Na0298 Don't need calibratlOn

5
TempeTature mеаs!rеmепi and сопtrо]
device With resistive tеmрегаturе
tгапsdчсет

рт 0102 NaT 5-398
тсп,0287 N-o15 009

09,04 2020

The tests Were performed Ьу:

Deputy Head of the testing laboratory:

Епgiпеег:

S,S

D,S

, Lakhovskyi

, Denys

ВИIIРОБУВАЛЬНА
ЛЛБОРАТОРlЯ

"л!3о"
Ф вл_7 8/0] Page 5 of 5
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9)oIlhe LLC РСF uLlZO"

2Bt]8]
дст},lsolЕс l7025

Атейат акродитацrr
N! 2н138з

16 черfiя 2021 роry

790З5, Укра]!а. м, Льgв
вул, М,Пимоневко,З
теп.lО32) 2Ч-а2а7.

e,mail: lablizo@Ukrnel

Accreditation certif icat€
Nе 2н1383
Explry datэ:

16Jчле,2021

Tel, :( 032) 29€2,Е7,
+mail: labli?o@Utrnet

Аррrочеd Ьу
The Head of the

ting lаЬогаtоry of "LlZo Ltd,"

D, R, DovgUn
2о20

Low temperature impact test of insulation piercing соппесtоrs РС 120-16

Requirements: EN

The test methods:

prod uct паmе:

Model and type:

мап ufactu rеr:

Customer:

Reason:

Testing resu lts:

50483-4:2009 clauSe 8.1.2.5.4.

EN 504834:2009 clause 8.1.2.5,

lnsulation piercing соппесtоr (lPC)

рс 120-16

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

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

contract N9 12_06-20 of 25.06,2020

lnsulation piercing connectors РС 120-16 passed
low temperature impact test, safisfy fhe
m ап ufacturer's declared characterjstics алd
rёquirements of EN 5О483-4:2009 clause 8.1.2,5.

Тhе teslng гesuLts ае valid fоrth€ tested sampeS оп у,
Thistest n9 rероrtсап'] Ье reploduced раrtу dup]cated апd distributed as ап offLcLaL document withoul permission ofthe test пg aboratory

,#+ъ
+;(ллзо)ла
i.ja\ ',,.,й.,,,"ý\?ь/ý
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The testing аЬогаtоry Of 'L zo Ltd,

SampleS' гесеiчiпg date:
Quantity of the tested Samples:
ldentification пumЬегS of the SampleS:
The testing dates:
The епчiгопmепtаl conditions:

tеmрегаtuге:
аir ргеSSчrе:
hUmidity:

1. Tested Samples:

lnsulation piercing connectors;

l\/odel and type:
claSS;
п/lаiп сопduсtог сгоss-sесtiопsl
Blanch conductor сгоSS-SесIiопS:
The tightenin9 tогqUе of the bolt:
Batch пumЬег:
l nStallation tеmрегаtUге:

The main conductors;

Туре:
conductor cross-section:
conductoг diameter:
NчmЬеr of StгandS:
Shape:
сопduсtог mаtегiаl:
lnsulation thickness:
lnSu!ation mаtегiаl:
ManUfacturer / country:

Stапdагd:

The Ьrапсh conductors:

Туре:
сопdчсtоr cross-section:
сопduсtог diameter:
NUmber of StгапdS:
Shape;
conducior maierial:
lnýulation thickness:
lnsulation material:
МапUfасtUгеr / country:

Stапdагd:

TeSt ng герогt Ne 40/20-10

15.07.2020
4,
N965, N966, N967, N968.
21,0в.2020-

24,0'С;
97,2 kPa;
70 уо.

рс 120-16,
А1,
(6 - 120) mm2.
(1,5 - 16) mm'.
(9 t 1,5) Nm.
05/20.
Frоm -10 'с to +50'с.

АSХSп 4х120
120 mm2
12,5 mm
19
Rочпd
Aluminum
1,7 mm
XLPE
PJsc <Yuzhcable Works> /
Ukraine
HD626:S'1

ASXSn 4х16
16 mm2
4,7 mm
7
Round
Aluminum
1,2 mm
XLPE
PJSc (Yuzhcable Works> /
Ukraine
HD626;S1

пв-3 ,1,5
,1,5 mm2
1,4 mm
31
Round
Сорреr
0,7 mm
PVc
PJsc <Yuzhcable works> /
Ukraine
lЕс 60227 -1|20о7

Ф вл 7 8/0] Page 2 of4л^БорАторlя
"лIзо"



The tёsting аЬоrаtоry of'L]Zo Ltd,' Test пg герогt Na 40/20-10

2. Testinq procedure:

The tests аrе performed in accordance With EN 5048З-4:2009 clause 8,1,2,5,
Two samples of lPCS аrе tested in each of the following conductors' cross-SectionS combinationS
of main and branch conductors: max * min and max - max,

Assemblies аге placed in the cold сhаmЬеr With controlled temperature until they reached
the testing temperature -10 'С (t 3 'С),

The assemblies аrе геmочеd frоm the cold chamber Ьу turns and аrе tested for impact
frоm top апd from Side With heip of the impact test device Shown at Fig.1.

The testing Samples of the lРСS are placed between the metallic рlапе and апчil 50 mm in
diameter With а Spherical contact radius of З00 mm and maSS 100 g. The impacts аrе dashed to

anvil With the help of cylindrical Weight 900 g falling freely through 200 mm,

з. Rеqчirеmепь;

No damage Should оссчr Which Would affect the согrесt function of the соппесtог-

4. Testinq rеsчlь:

Table 1 -Testing results

N9

ldentifica-
t;оп пчmЬёl

of lPc

conductols:
mаiп - Ьrапсh
(mm' - mm')

The samples temperature
during the testing, Oc Damages

,| 65
120 1,5

10
Absent

66 AbSent

2
67 тпах max

120 _ 16
_10 AbSent

68 Absent

5. conclusion:

lnsulation piercing соппесtогS РС 120-16 have по апу damages Which Would impede the
соггесt fUnctjon of the соппесtоrS аftег the low tеmрегаtчге -10 0С (1 3 0С) impact test. СоппесtогS
have paSSed the tests and SatiSfy the mапUfасturеr'S dесlагеd chaгacteristicS and геqUiгеmепtS
of EN 50483-4:2009 clause 8,,],2,5,

8ИПРОБУВАЛЬНА
ЛАБOРАТОРIЯ

"лIзо"
Ф вл 7 8/01 Page З of4



The testing laboratory of 'Llzo Ltd,"

6. Pictures:

F g,1 - lPcS dUгiпg ihe testin9

Testing герогt N9 40/20-Т0

S, S, Lakhovskyi

О, О, Nepyivoda

The tests Wеrе performed Ьу:

Deputy Head of the iesting laboratory:

Engineer:

7. TeSt equipment:

N_o туре Model Latest calibration date

4 Ru er 1m VaGo-Tools NеOOз 05 04 2020

2 Тогqче Wrench DG2_030 NsDG2_030-07000584 05 04 2020

3 cold сhаmьег лlзо Ns 001 Don't need саiiЬгаtоп

4
Теmреrаtчге measUremeni and сопtrоl
dev]ce With resist ve tеmрёгаtuге
iransducer

рт,0102 NaT4_571
тсп 0287 Nе14_0з9

08.04.2020

5 lmpact deVice л зо N9O0T Don't need саliЬгаtlоп

Ф вл_7 8/01
ltJl,лроБувАльнА I

l .4лБорАторlя | раgё 4 of4
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Approved Ьу
The Head of the
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I D, R, Dovgun
2020

IEST/'VG REPoRT N9 40/20-11

Low temperature assemb/y fest of insulation piercing соппесtоrs РС 120-16

Requirements: EN

The test methods:

product паmе:

Model and type:

мап ufacturer:

customer:

Reason:

Testing resu lts:

5048з4:2009 clause 8.1.4.4.

EN 504834:2009 clause 8.1.4.

lnSulation piercing соппесtоr (lPc)

рс l20_16

"FEMAN, 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

Гhе assembries of the iпsulаtiоп piercing
соппесtоrs РС 120-16 passed the test for stability
of the electrical contact between conductors under
low temperature, satisfy mап ufacturer's declared
characteristics апd requ i rements of
EN 50483-4:2о09 clause 8,1,4.

Тhе lesting resu]ts are vaLd fol the iested Saпrples оп]у
Th s testingleport cant ье reproduced partly duplcatedanddstrbutedaSanoffca documentWithout реrm sson oithe test]ng labo.atoly

Ф вл_7 8/01
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The testlng lаЬогаtоrу of LlZo Ltd.'

SаrпрlеS' receiving date:
QUantity of the tested Samples:
ldentification пUmЬегS of the SampleS:
The testing dates:
The епчiгопmепtаl conditions:

temperature:
аiг pгeSSUre:
humidity:

1. Tested Samples:

lnsulation piercing connectorS:

l\,4odel and type:
claSS:
lv]ain сопdчсtог cгoSS-SectionS:
вгапсh conductor cross-seciions:
The 1ightenlng torqL]e of the bolt:
Batch пumЬеr:
lnStallation tеmреrаtuге:

The main conductorS:

Туре:
conductoг cгoss-section:
conductor diameteг:
NumЬег of SirandS:
Shape:
сопduсtог mаtегiаl:
lnsulation thickness:
lnsulation mаtегiаl:
lV]anufacturer / сочпtry:

Stапdагd:

The Ьrапсh conductorS:

Туре:
сопdчсtог cгoss-section;
сопdчсtоr diameter:
NumЬег of StrandS:
Shape:
сопduсtог mateгial:
lnsulation thickness:
lnsulation material:
Мапufасtчrег / country;

Standard:

ASXSn 4х120
]20 mm2
12,5 mm
19
Round
Aluminum
],7 mm
XLPE
PJSc (Yuzhcable Works> /
Ukraine
HD626:S1

ASXSn 4х16
16 mm2
4,7 mm
7
Round
АlUmiпчm
1,2 mm
XLPE
PJSc <Yuzhcable WогkS> /
Ukгaine
HD626:S1

Testing герогt Ne 40/20-11

15.07,2020
о-
N969, N970, Nq71, N972, Ns73, N974,
21,0в.2020,

24,0'С|
97,8 kPa;
70 %.

рс 120-16.

(6 - 120) mm'.
(1,5 - 16) mm'.
(9 t 1,5) Nm,
05/20.
Fгоm -10 'с to +50 'с,

пв-1 6
6 mm2
2,75 mm
1

RoUnd
Сорреr
1,0 mm
PVc
PJSc <Yuzhcable Works> /
Ukraine
lЕс 60227 -1:2007

пв-з 1,5
1,5 mm'
],4 mm
з1
Rочпd
copper
0,7 mm
PVc
PJSc (Yuzhcable WогkS> /
U kгаiпе
|Ес бо227 -1|2оо7

ts!llIроБуL]АJIьнА
ЛЛБОРАТОРIЯ,лIзо" Page 2 of 4Ф вл 7 в]01



Тhё tёsting аЬогаtоry of 'L zo Ltd, Test ng герогt N9 40/20-11

2. Testinq procedure:

The tests аrе реrfогmеd in accordance With EN 504834:2009 сlачSе 8,1,4,
TWo Samples of lPcS are tested in each of the following conductors' cross-Sectjons

combinations of main and Ьrапсh conductors: max - mах, miп - max and max - miп,
The conductors and tPcS аrе cooled to the testing temperature -] 0 0С (t 3 0С) before the

teSts,
The соппесtоr's bolt iS tightened With the help of electronic torqUe Wгепсh before the Stable

electrical contact оссurrепсе between the conductoгS, Which iS fixed With the help of ohmmeter
after the assembly of the conductors and connectors achieved the temperature
-1О 0С (t 3 0С), We аrе fixing the tightening torque of the connector'S bolt at Which Stable electrical
contact is obtained (Fig.1).

3. RequiremenБ:

stable electrical contact should Ье achieved Ьемееп the сопduсtоrs чпdеr the low
tеmреrаtuге -10 0С (t 3 0С) With соппесtог'S пUt tightening torque less оr equal to 70 % of the
minimum tightening torque declared Ьу the mапчfасtчгеr (7,5 Nm), notably 5,25 Nm.

4. Testinq results:

Table 1 - Testing геSчltS

N9

ldentifica-
tion

number of
lPc

conductors:
main - Ьrапсh
(mm' - mm')

The sample's
temperature
during the
testing, Oc

The tightening torque о{ thё
connectols bolt at which stable

electrical contact between
conductors was achieved, Nm

Testing result

1
69 mах - mах

120 _ 16
-10

4,зб Satisry

70 4,44 SatiSb?

2
71 mlп mах

6_16 -10
з,86 SatiSn/

72 410 Satisi/
73 mах mп

120 1,5
_10

480 satiSfy
74 5,02 Sat]sfy

5. conclusion:

The aSSemblies of the inSulation piercing connectorS РС ,120-16 passed the test fог Stability
of the electrical contact ЬеtWёеп conductors Uпdег low tеmрегаturе -100С (t З 0С) With

соппесtог'S bolt tightening tогqUе leSS or equal to 70 % of the minimUm tightening tогquе declared
Ьу the mапufасturег (7,5 Nm), SatiSfieS requirementS of EN 504ВЗ-4:2009 сlаUSе 8,,1,4-

Ф вл_7.8/01 Ш:":#-*F#1 
раgезоf4



The test]ng laboratory of'Llzo Ltd,'

6. Pictures:

Testing rероr1 N9 40/20 1Т

,,-* _- - , _ _ - - -:з.'

The tesb Were performed Ьу:

Deputy Head of the testing lаЬогаtоry:

Епgiпеег: _ff_^" LakhovSkyi

ShevtSiv

Eig,1 - lPc dчгiпg the test

7. Test eouipment:

N9 Туре Model Latest caliblation date

1 Torque Wrench DG2_030 N9DG2 0з0 07000584 05.04.2020

2 cold сhаmьег лLзо Ne 00т DOn't need calbrat]on

з
Теmрегаtчге тпеаsurеrпепt and contTol
device With геS Stive temperatLlгe
transducer

рт_0102 Na]4-571
тсп_0287 N914 039

08,04,2020

4 пluLt]meter Торех Ns11602228 Don't need calibration

ВИПРОБУВАЛЬНА
лАБорА,горlя

"лlзо"
Ф.вл 7 8/0,] Ра9е 4 of4
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TEST/'VG REPoRT N9 40/20-12

Electrical ageing fesf of insulafio п piercing соппесtоrs РС 120-16

Requirements: EN 50483_5:2009 сlачsе 8.6.

The test methods: EN 50483-4:2009 сlачsе 8.1.6 and EN 50483-5:2009.

product паmе:

Model and type:

Manufacturer:

Customer:

Reason:

Testing results:

lnsulation piercing connector (lPG)

рс 120_16

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

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

contract N9 12_06-20 of 25.06.2020

lnsulation piercing соппесtоrs РС 120-16 have
passed the e/ectrical ageing fest, satbfies
mап ufactu rer's declared ch aracteristi cs апd
requirements of EN 50483-5:2009,

The tesl п9 reSUltS areva ]d forlhe tested ýampLes only
Thisieslngreportcan'tbe.eploducedpariy,dupcatedanddistr]buledasanOjiicialdocumeniWthoutperФiss]onofiheleslingLaboralory

#щ6$F;ч;-]
i*;(лIзо);i;i(J\rлr\r]т

ч r?,\ l,:;л \t зr3.r22Yl ,/a i
l-}-З;Ж,а

эi"xjtilii:j,

Ф вл 7 8]0,]
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The testing ]aboratory of "LiZo Ltd '

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

tеmрегаtUге;
аiг ргеSSчrе:
humidity:

1. Tested samples;

lnsulation piercing connectors:

N/]odel and type:
Class:
Main сопdчсtог cгoss-SectionS;
вrапсh conductor closs-sectlons:
The tightenlng torqJe ofthe bolt:
Batch пUmЬеr;
InSiallation tеmреrаturе:

The main conductorS:

15.07.2020
12,
N91 ,,, N9,12.
20.07 .2020 - 29,08-2020,

(16 - 24) 'С;
(96 -'101) kPa;
(45 - 75\ уо,

рс 120-,l6,
А1.
(6 - ,120) mm',
(,1,5 - ,16) mm',
(9 t 1,5) Nm,
05i20,
Fгоm -,10 'с to +50 'с,

Test пg rерогt Ne 40/20-12

Туре:
сопdчсtог cross-section:
сопduсtог diameter:
NumЬеr of StгапdS:
Shape:
conductor material:
lnsulation thickness:
lnsulation material:
Мапчfасtuгег / country:

Siandard:

The branch conductors;

Туре:
сопdчсtог cross-section:
conductor diameter:
NUmЬег of StrandS:
Shape:
сопduсtог mаtегiаl:
lnsulation thickness:
InSUlation mаtегiаl:
Мапчfасtчrеr / соUпtгу:

Standard:

АSХSп 4х120
120 mm2
12,5 mm
19
Round
Aluminum
1,7 mm
xLPE
PJSc (Yuzhcable WогkS) /
Ukгаiпе
HD626:S,1

ASXSn 4х16
']6 mm2
4,7 mm
7
RoUnd
AluminUm
'],2 mm
xLPE
PJSc <YUZhcable WогkS)) /
Ukraine
Н D626:S1

пв-1 6
6 mm2
2,75 mm
1

RоUпd
Сорреr
1,0 mm
PVc
PJSc (YuzhcabIe Works> /

Ukгаiпе
|Ес 60227 -1:20а7

пв-3 1,5
1,5 mm2
,1,4 mm
з1
Round
Сорреr
0,7 mm
PVc
PJSc <Yuzhcable Works> /
Ukraine
l1c бо227 -'l|2007

Ф вл 7.6/01 Page 2 of9лАБорАl,орIя



The testing lаЬогаtоry of LlZo Lid,' Testing rерогt N9 40/20-Т2

2. Testinq procedure:

The tests are регfоrmеd in ассогdапсе With EN 50483-5:2009,
TWo сiгсuits (Fig,2) аге mounted With main and Ьгапсh сопduсtоrs fог the following

conductoгS' cross-SectionS combinations: maX - max and miп - m]п.

The condUcting paths lengths and configuration аrе chosen in ассоrdапсе With Fig.1 and
Table 1 of EN 504ВЗ-5:2009 and Specified iп Table 1.

Table 1 - The condUctin9 paths lengths

N9
The conducting paths lengths, mm

d
1 200 150 350 з50 880
2 150 150 з00 300 600

The ciгcUit iS made Ьу Welding of the condUctors, Which iпSчгеS Uпifоrm distribution of the
electrical сurгепt in the mеаSUгеmепt points,

The dimenSional Stabilization of the inSulating Sheath of the сопdчсtогS iS реrfогmеd iп the
heat сhаmЬег duгiпg 1 hоur Uпdег temperature З0 0С higheг than гаtеd tеmреrаiчrе of the
condUctor, before сопdчсtогS' We]ding,

lpcs аrе instalLed in ассогdапсе with mапufасtuгеas ]nstalLation inýtгuctions with nut

tightening tогqче 7,5 Nm, Which iS minimal tightening torque Specified Ьу the manufacturer,
Tightening iS provided in ассогdапсе With EN 5048З-1:2009 claUSe 9,1,В, Speed of t]9htening
complied to EN 504ВЗ-1:2009 clause 9,1.10,

The iеmреrаtчrе of the геfеrепсе сопduсtогS and the соппесtоrs is mеаSuгеd Ьу the
гeSiStive tеmрегаtUrе trапSdUсег in accordance With EN 50483-5:2009 c]auSe 5,4,1,

The electrical resistance of the lpcs and the rеfегепсе conductors аrе mеаsuгеd between
two adjacent measurement poinis (points of the potential balancing) Uпdег the direct сurrепt,

lv]easurements аге регfогmеd Ьу чоl!аmmеtеr method, The гesistance iS calculated Ьу division
of the voltage drop to the diгect сuггепt valUe Which iS поt mоrе than 10 % of the heat cycle сUrгепt
value, Diгect сUгrепt and voltage dгор mеаSuгеmепt iS регfогmеd With the prec]Sion of
mеаSUгеmепts Within the rапgе t 0,2 %

1000 heat сус eS аrе needed,
МеаSUгеmепtS of the tеmрегаiUге апd геS]ýtапсе valuation аrе made fоr the пехt cycles:
- 0 (before the heat cycle), опlу valuation of the гesistancei
- 200, Ьеfоrе Shогt ciгcuit;

200, after Short ciгcUit;
_ 250;
- else аftеr each 75 cycles (14 measurements iп Sum),

Temperature measurement and геSiStапсе valuation аrе provided fоr the rеfегепсе
conductors and all IPcs, The reSUlts аге documented, l\,4ахirпum tеmрегаtuгеS ofthe rеfегепсе
conductoгS and of each lPC аге fixed immediately Ьеfоге ог аftеr the heat cycle,

The resistance of each lPc of the ciгcuit iS measured Ьеfоге the fiгSt heat cycle, The

рurроSе of the first heat cycle iS to deteгmine the геfеrепсе сопdчсtог temperature fог its

application in Subsequent cycles and to identify the median tеmрегаtuге соппесtог. The счrvе of
а heat cycle iS Shown ai Flg.1,

БТТРОБУSАПЬНА1
лдвордторtя I

"лl3_Q,, ]
Ф вл_7 в/01 Ра9е 3 of 9



The test]nq lаЬоrаtогу of'LlZo Ltd,'
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Testin9 rероfi Na 40/20-12

1 tеmрегаtчrе axis;
2 tеmрегаtчге of the rеfегепсе conductor 0R;

3 median tempёrature of the соппесtог,
4 tеmреrаtuге < З5 ОС fог connectors and

rеfеrепсе сопduсtог
5 t]me axis.

Fig,1 - First heat сусlе

The геSiStапсе calculations for the testing loop соппесtогS аге регfоrmеd аftег 200 cycles
of heating and cooling, Then SiX Shогt-сiгсuits аге applied fоr each соппесtог fгоm the testing loop,
The Shогt circuit test iS performed Ьу Shoft jmpulSeS. The dUгаiiоп of each impulse iS (Ь" t 0,,15)

S, The teýting loop iS cooled to the tеmрегаtuге < З5 0С аftеr each impulse, The Shoгt,ciгcuit
сUггепt /sc dependS of ihe testing loop condUctoг With Smaller cross-Section,

The measurements results evaluation апd the calculation of the fo]lowing раrаmеtеrS аrе

реrfоrmеd аftеr 1000 cycles of heating cooling;

the initial Scatter б, ЬеМееп SiX initial valueS of геS]StапсеS R], calcUlated Ьеfоrе the
first heat cycle;

- the mеап Sсаttег В, between the SiX valUeS of геSiStапсе R/, averaged оVеr the last
1 1 mеаSчrеmепt iпtегVаlS;
ratio ,,{ of the reSiStances, calcUlated fог heat cycleS to the гeSiSiances, calcUlated fог
initial cycle;
the resistance Stability, calculated fог last ,],] mеаSuгеmепts;
the maximum tеmреrаtчrе 0/лах оп each соппесtоr;
the Stability of the connectoaS tеmрегаtuге Д6l;

ВИ П РО ЬУВЕЛБIТl
лдвордторtя |"лIзо" I_***_-__'-J

Ф вл_7 8/01 Page 4 of 9



The testing lаЬоrаtоrу of "Llzo Ltd' TeSt]ng герогt N9 40/20-12
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Д - cross section ofthe conductor (mm2)i 1, Rеfеrепсе сопdчсtогАrR, With insulation between
d- length ofthe сопdчсtог betlveen lPc's; equalizers;
d 2 8оvд оr 500 mm minimum; 2, Reference сопdчсtог ArR1 with insulation between

р,р, - potential point; ёqualizers;
l'c - thеrmосочрlе, З, IPcs;

4, СопdчсtогАrR, With insulation ЬеМееп еqчаlizегs;
5, conductor A]R1 With insulation ЬеМееп equalizeгs;
6, Resistance adapter;
7, Switсhег,

Fig.2 Testing loop

3. Requirements:

Table 2 - TeSt requiгements

N9 Maximum value

1 lnitial scatter d 0,з

2 lv]ean Scatter В 0,3

з AsSesSrnent of rеS Stапсе Stab]lty 15%

4 ReS Stance fасtоr rat о,4 2,0

5 Temperature siab lity Д6, zOj -10 zajZaj+1o

6 I\,4axirnUгn tеmреrаtuге €r of each connector бR

}'хъъiiiЁт*m
_ "лIзо"

вл 7 8/01 Ра9е 5 of9



4. тёstiпq results:

4.1. Соппесtоrs testing results iп circuit With conductors combination (max - max)
120 mm2 - 16 mm2

Table З - Mediurn value, Stability and гatio of the соппесtогS' resistances *

The test]ng lаЬоrаtоry of'Llzo Ltd.'

'vaLue oflhe connectors rеs stance indicated iortemperatu€ 20 'С

Testin9 repod Na 40/20-]2

Thermal profile: Ir.r = 450 А, lB = 130 А, h_a = 12 min, tl_b = 12 min, t2 = 11 min, l= 15 А.
Sc test: lsc = 1918 А, Ьс = ],0 s,

Table 4 - l\ilaximum temperature and temperature stability of the соппесtогs

гййfrГоЫЕдffiтaq"=.йп| лАБорАторIя ll "лrзо" I

Ns

lрс Nф Ns2 lPc N9з lPc Ns5 N96

мо мО мО пrQ мО мО
1 0 80з 68,5 94,1 83,3

2 200 ]з8 7 169 125,0 ,l 56 ]09 9 161 ]]89 ]64 0 ,l з],2 ,1,57

з 200 128 8 1,5т ,]]3,2 141 99,2 1,45 ]19 8 ]55 165 7 1,76 ,121,з 1,46

250 42,1 7з 229 15з 1 ]6 ],6з 122 9 ],59 | 166 8 142,6 171
5 з25 2з9 ] т,5 1,т2 ,]25 9 ],6з 168 5 179 175
6 400 50,0 8з 256 15т ,] 8,0 172 1з0,4 ,],69 167,5 17в 154,4 ]85

53,6 87 2аб ]60 ,] 8,7 ]7з ,lзз,] 1,7з 169,8 180 1512 ]89
8 550 49,9 8з зз9 1,67 1 6,з 110 ]з4"] 17з,4 ]84 15в2 190
9 625 52,1 85 э2,з ],65 1 9,6 175 1з6,8 178 174.5 157 2 1,в9

10 700 54,6 1,72 127 в 187 1,11,5 184 178,1 ]89 159 4 1,9]

11 т15 6],5 97 416 1,76 ]24,8 1в2 м2,а 184 179,4 1,9l 16] 8
,12 850 585 9з ],76 124 в 182 142,9 1е5 ]79,9 ],91 ]57 6 1,89

1з 925 590 41,2 ].76 ]26 6 185 142,3 185 ,]82,6 ],94 160 9 1,93

]000 590 04 1,76 127 в ]87 185 16] 5 1,94

15 ,]5з 2 1зэ,| ,121 2 135,9 174 в 156,1

]6 14,7 % 9,0 %
,l2,з %

lPc Ns1 Рс Ns2 Nsз lPc N94 lPc Nq5 lPc Nsб

т сс) т сс) т сс) AOj т сс)
^ej

Т СС) 
^0]

т сс) А0] т сс) д0] т сс)
^€j

т сс)
1 ] 980 970 |7r0 75,0 72,0 73,0 700 19,5

2 200 97.0 J5a 22а 780 ,]9,0 75,0 22,а 80,0 ]7,0 ]4 0 -72 
а 250 2эа

3, 2оо 98,0 97о ,5,0 23,о 79о 19о 76о 22,о 8зо ,5,о 85о Iзо 7з,о'25,0 2зLI
250 980 980 76,0 22,а 200 l7 а 21а 840 850 з,0 24,а

5 э25 980 990 т7а 21.а 90 210 850 з0 86,0 2,а 75,0 2з,а 2з,4

6 400 980 980 790 ]90 79,0 90 78,0 200 86,0 20 85,0 з,0 75,0 2за 2з,6

7 980 98,0 800 18 0 800 8,0 79,0 i ]9,0 86.0 85,0 з,0 750 2з0 2з,2

8 550 980 99,0 800 18 0 800 8,0 80,0 ]8,0 88,0 0,0 860 2,а 750 2за 269
9 625 98,0 99,0 80,0 l l8 0 820 6.0 82,0 ]6,0 870 1,0 65,0 з0 24а 26,0

1о l 7оо 98,0 990 8,],0 r7,0 |8з0 50 840 88,0 0.0 850 з0 2А0 2]6
11 | 775 98,0 980 8],0 17,0 8з0 50 в50 ]з,0 880 0,0 850 з0 750 2з,0 2зб
12 850 98,0 980 82,0 16,0 8з0 50 860 12а 880 00 850 з0 24,0 2зв
1з 925 980 980 в2,0 ]6,0 50 860 12а 880 00 850 з,0 24,0 24а
14 1000 980 98,0 820 16 0 84,0 40 870 ,l] 0 900 80 860 75,0 23,о 243

98,0 99,0 а2а 340 87,0 90,0 860 75а 269

lb Аfl l30l _ l16,7 L _ 16,1 - 10,9 127 2з.5

Ф вл,7 8/0]



The testing LаЬогаtоry Of LLzo Ltd,

4,2, connectorS testing гeSuits in circuit With condUctorS combination (mjп - min)

6 mm2 - 1,5 mm2

TabLe 5 - П,4ed]Um valUe, Stabiliiy and гаtiо of the соппесtогS' resistances *

Testing lерогt N9 4]/20-12

Nsз Ns5 Nqб

мо ма мо мо [4о мо
1 0 149,з 1з2 з ]48,6 ]59 8 1401 ]54,9

2 200 18] 7 122 14з,5 10в 179,0 ]20 189 з ].]8 158 2 11з ]85,3 12а
з 200 ]85 8 ,l 24 141,0 ],07 17з,8 117 186,6 1.17 159,2 ,l ,l4 179,5 116

25а ]98 5 1.11 12з ,l92,2 12а 166,8 ] 19 ,]в5 8 120
5 з25 20] 9 з5 54,6 17 ]85 0 125 195,3 122 ,]68,7 1,2а ]88 5 122
6 400 208 9 58,9 20 186 з 125 197 5 172,2 1,2з ]89 8 1,2з

208,5 5lэ ]9 19] 1 1,29 ]98 9 124 115J ],25 ]96,] 27

8 550 ,40 196 9 ],зз 2а7 6 ],з0 ]8з 6 1,з1 204,0 э2

9 625 2 4,6 бз1 2з 198,2 1,зз 205 з 12в 18з 5 ]з1 2а1 з0

10 700 2 1,0 6]9 22 ]s4 8 1.з1 2а1 7 126 185 7 ,l,зз 206,0 зз

11 775 2 24 2а1 ] 1,з5 205 8 1,29 ]81 5 1,з0 208,8 з5
,12 850 2 7.з 46 709 29 201,8 1,зб 2а7 9 ],з0 ,l88 5 ],35 21а,1 зб

1з 925 2 69 676 27 202,т 1зб ,],зз 189,4 1з5 2,]],0 зб

]000 222 9 70,6 ,29 201,в 1зб 214,а 1,э4 189,6 1з5 214,2 з8

15 2112 ]6,],9 194 8 20з,6 ]80,5 2а1 4

11 5% 1а2% 126%

value oflhe connectors resstance indicated forlemperature 20 "с

Тhеrmаl profile: lш = 75А, lB = 3'] А, t1_" = 10 min, tl_b= 1'1 min, t2 = 10 min, l= 10 А.
Sc test: lsc = 218 А, tsc = 1,0 s,

Table б - Maximum tempeгature and temperature Stability of the соппесtоrS

ЕЯmFI page7ofg

"л!зо" l

Ns1 lPc N92 lPc Nsз N95 N96
lп

т сс) сс) т сс) А0] тlС) 
^О]

т сс)
^ej

т сс) А0] сс) AOj т rс)
^0j

т сс)
1 77а 750 41 | 40,0 42,8 24,2

2 200 780 77а 4,],6 з6,4 425 i]55 41 9 з6,1 405 з7,5 4з1 з49 456 з2А 246
з 200 78,0 77 а 42,6 35,4 42,0 36 0 41 9 зб ,l 4о о 38,0 43 3 34,7 44,8 зз,2 246

250 78,0 760 42а з6,0 з60 420 з60 400 з80 4з0 з5,0 зз,0 239

5 з25 78,0 76,0 424 з56 42,а з6,0 43,0 з50 40,5 з75 з4,6 45,2 з2.в 24,1

6 400 780 76,0 А26 з54 42,а з6,0 44,0 |з4,0 з7,0 43,5 з4,5 460 з2а 24,0

7е0 760 з50 421 з5,9 зз,7 41,2 з6,8 34,0 з16 2з,0

8 550 780 750 4з,8 з42 121 з59 44,5 зз,5 41,з з6,7 з40 460 з20 22а 1

9 625 780 760 з4,0 425 з55 зз,4 416 465 з1 5 23,1

10 700 78,0 17а з4,0 4з0 з50 ззб 415 з6,5 з40 з1 6 230

1,1 775 78,0 з4,0 з50 ззб 420 з60 46,8 з1,2 2зв
12 850 78,0 78,0 442 зз8 4з,4 з46 334 425 з55 46,6 э1,4 224
1з 78,0 76,0 ззб 4з,7 з4,з 45,0 зз0 42,9 з5] зз,4 з1,0 22з

]000 780 76,0 450 зз0 з4,0 45,0 зз0 4з,0 350 зз,5 47,2 з0,8 22,а

15 780 78,0 45,0 4з,0 47.2 24,6

''6 
^g

зз834,4 - з5 з - 36 4 34,0 з],7

Ф.вл 7 8/01



The testing аЬоrаtоry Of 'L zo Ltd, Test ng rерогt N! 40/20-Т2

Table 7 - Testing геSUlts

5, сопсlusiоп:

At the basis of comparison of ihe calculated раrаmеtегS With maximum accessible
рагаmеtегS аftег ,] 000 cycles of heating-cooling all tested Samples of lPcS РС 120-16 passed the
test and Satisfies геqUirеmепtS for claSS А in ассоrdапсе With EN 5048З-5:2009,

6. Pictures:

N9 parameter
Result

Accepted valuecircuit 1

(mах - max)
circuit 2

(miп - min)

1 lnitial scatter б 0,170 0,111 < 0,3

2 Mean scatteг Р а,217 0,155 s 0,3

3 Assessment оfгеs stance stab ltv Table з ТаЬе5 s 15 %

4 Resistance factor rat]o,^ таЬ]е 3 ТаЬе5 з2 0

5 Теmреrаtчrе Stab ity Дбr таЬе4 таЬlе 6 zo, -to zo,zq lo
6

Maximum tёmреrаtчrё 0] of each
соппесtог

TabLe 4 таЬlе 6 ея

Fig.3 - lPcS in circuit With conductors' combination max - max during the testing

Ф,вл7,8l/оl jЪ{fiffi'Рl ."о"ВЫЭ
l "лlзс" _j



7. TeSt equipment:

N9 туре Model Latest calibration dаtё

1 Rulег 1m VaGo-Tools N9O0з 05 04 2020

TOrque Wгепсh Dт-OзOS2 Ns17000067 05 04 2020

StopWatch СОС пр-2б-2-0] 0 N92284 24,04 2020

4 N,4illvo tmeter ]V]20,16 Na7824 08,04,2020

5 voltmetёr Iй2007 Nsl2з41 08,04,2020

6 Аmрегеrпеtег э514 Ns45541 08,04,2020

7 нёаt сhаmьег lLKA Na20200T 13 Don't need calibration

Measurement and сопtгоl device with
res]stiVe tеmрегаtuге tгапsdчсеr

рт-0102 N914_070
тсп-O2в7 N914-з52, Ne14 з55 08.04.2020

9 sоuгсе of сuггепt рг-53с-м2 Na001 Don't need calbrat]on

10
Measurement and сопtrо device with
resistive ternperature tranSducer

рт_0102 NaT б 005
тсп_0287 NaN9
т 6_001, 16-002
16-004, 16 005
16_006, 16-007
16-008, 16-009

о1 .а4.2а2а

14
меаsuгеmепi and contro device with
гeSjStiVe temperature tгansdL]cer

рт 0102 Na16_286
тсп 0287 N914_027

08 04.2020

12 Shunt 75шсN,4оМз N9з75802 27 09 2016
13 Panelfor e]ectrica a9e]ng test л зо N9002 Don't need саliЬгаtlоп

14 souTce of curreni рГ_5зс N9001 Don't need са]iЬгаtоп

15
плеаsurеmепt and сопtгоL device with
гeS]stiVe tеmрегаtuге tгапsdчсег

рт-0102 NaT 7 004
тсп_0287 NaNa
16,010 16 011
16_012 16_01з,
16 0т4 ]6_0l6,
16 017 16_018

06,04,2020

16
N/Ieasurement and control dev се wth
reSiSt ve tеmреrаtuге tгапsduсег

рт_0102 N916 287
тсп,0287 N9T4-025

08,04 2020р

17 Shunt 75шсNл NаOз5109 04.а1 ,2017

18 Рапе fог eLectгicalage ng test Лlзо N9001 Don t need са ibration

19 Sоurсе of сurrепi for shofi с гсчit testing лlзо N9001 Don't need caLibration

The test]ng lаЬогаtоry of 'Llzo Ltd.'

The tests Were performed Ьу:

Deputy Head of the testing lаЬоrаtоry:

Епgiпееr:

Епgiпеег:

Engineer:

Testing rерогi Na 40/20-12

S, S, Lakhovskyi

О. О, Nepyivoda

D, S, Denys

А. S, Shevtsiv

Ф вл 7.8/01
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