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EPIL TEST REPORT

Projeft No.: H5-70094

Equipment Under Test: IPC for low voltage ABC with shear head

Main:Al25-95mm?
Model/Type: IPC1009 Rated Value: Tap:Al10-70mm?/Cu1.5-70mm?
Torque:18+1.5N.m

S/N: -

Manufacturer: Electro Niroo Taban Control Engineering Company (NETCO)

Addrefs: No. 10, Kamalzadeh St., end of Robat Mashin St., Shora Blvd, Kamalshahr, Karaj
Applicant: Electro Niroo Taban Control Engineering Company (NETCO)

Address: No. 10, Kamalzadeh St., end of Robat Mashin St., Shora Blvd, Kamalshahr, Karaj
Tested|According to: EN 50483-4 AN :
Testing Laboratory: Energy & Power Industries Laboratories Co. . e A '//
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1. GENERAL INFORMATION
1.1.Product Information
Equipment under Test + IPC for low voltage ABC with shear head
Mokt aie : Electro Niroo Taban Control Engineering
Company (NETCO)
Model : IPC1009
Main cross-section : Al 25-95 mm?2
Branch cross-section :Al'10-70 mm?2 Cu 1.5-70 mmz?
Nominal torque :18+1.5 N.m
Normative Document : EN 50483-4
1.2.Tests Results
1 Visual examination Passed
2 Dimensional and material verification Performed
3 Test for permanent marking Passed
4 Test for mechanical damage to conductors Passed
5 Branch cable pull-out test Passed
6 Connector bolt tightening test Passed
7 Shear head function test Passed
8 Low temperature impact test Passed
9 Dielectrical voltage tests in air Passed
10 Water tightness test Passed
11 Low temperature assembly test Passed
_ /»—'gz a l%];gctqical a‘g\?}gg test Passed
(R W&&m&mgéng te“st Passed
o E 'ment |
T mhﬁli%%ﬁc:‘%@fg test Passed

X T&fé\ii?eq' }129 tzeét detailL see pages 4 and 26.
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2. PERFORMANCE and RESULTS of TESTS

2.1. Visual examination
2.1.1. Testdata

2.1.3. Procedure of test

2.1.4. Result of test

v" Passed

Bl 148 .
\--.v.-r e {
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Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 1-Jun-2023
Engineer of EPIL : M. Ghanbariha
Normative document : EN 50483-1
2.1.2. Ambient conditions
Ambient Temperature :85°%C

The test was performed according to EN 50483-1:20009.
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2.2. Dimensional and material verification
2.2.1. Testdata
Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 1-Jun-2023
Engineer of EPIL : M. Ghanbariha
Normative document : EN 50483

2.2.2. Ambient conditions

Ambient Temperature o ¥

2.2.3. Procedure of test
The test was performed according to EN 50483:2000.

2.2.4. Resultof test

v" Performed
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2.3. Test for permanent marking

2.3.1. Testdata

Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 1-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document : EN 50483-1 9.2

2.3.2. Ambient conditions

Ambient Temperature 7+ e 8

2.3.3. Procedure of test

The marking shall be rubbed by hand for 15 s with a piece of cloth soaked with water
and again for 15 s with a piece of cloth soaked with petroleum spirit.

2.3.4. Acceptance conditions of test

The marking shall remain clear and allow the accessory to be easily identified.

2.3.5. Result of test

v" Passed

o i ‘_‘—\‘
Y ra T v )

r
g
Ji¥s Y7 .;‘:.:;a‘%f

@ ol
5

:‘
i
| et sy

Tedhnical Depart
ISOIEC 1702

Accredited Lab

ent

N

This reportshould not be reproduced in extracts without written approval by bl 50 £9-400 Uyl oIS 3ayls ey IS L 32 900 60 Y1 3S il J55 035
EPIL. Test rpsult pertain to tested sample only.This report is not valid without | 3315 180 G932 Jiry 1S ¢yl . camwl a0 o5 ()90 T aigas L syl s lgus b_as-nlﬂ e—.s'-’i-;
Lab stamp. = = : : s
: o (5)12g) s g aylag 48 i ¢ 2 kLS pasdg (UL ol gs 1S 40 sass
Head-offige: Unit 12, No. 2, Boujari Sefat Dead-End, Corner of Fariman St., R e b Dl o o et - .‘.”S'”
g 1P 3olg b odb P SU
Bozorgmehr St., Vali-Asr Ave., Tehran-Iran. (+‘MI’I)—9HVFI‘M“: < (+‘1AI‘I)—$I°IVI=UH-7 1E 1S ABFOPI sy 5S
Postal Coqe:1416854523 Tel: (+9821) 61971 Fax: (+9821) 66174283 | .. i o glbgLS i S ygi cLgan Jloly ccpag j5 — 205 Ubgil A yiogLiS :el.duslo T
Lab: Kavo$h Research City, Supa Blvd., 8t km of Karaj-Qazvin Freeway, Iran. 535 @ilo sl ol JT
Postal Cod: 3365166551  Tel: (+9826) 34996700-14  Fax: (+9826) 34996715 (HIAPS) PEGASY 103 jusSs (+9APS) PEAAS Voo 1K:0als P51 5500 oiaug A5

& www.epiLir B Info@eepil.com € @epil_co [ epit-ir [ 09109104342 . 09109105352 , 09109104636



AAC.T.00289

MEEAIrn 7
el ™l o IL, o/
&5 ;lal_;.a‘sl_nou’;.:.,gujl Sl
ISOIEC17025/1 7065 4olalyS o o
ISO IEC 17025/ 17065 Accredited

T

ID: 01
Document Review Date: 00.04.21

2.4. Test for mechanical damage to the main conductor

2.4.1. Testdata

Location

Date

Engineer of EPIL
Normative document

2.4.2. Ambient conditions

Ambient Temperature

2.4.3. Procedure of test

Two samples shall be tested in each of the
1. The core shall be mounted in a tensile
length shall be between 0.5 m and 1.5 m.

manufacturer’s instructions and it shall

maximum torque. The connectors shall
mechanical tensile test. A tensile test load

2.4.4. Acceptance conditions of test
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Test report: H5-70094

: EPIL (Cables & Accessories Ref. Lab.)
: 2-Jun-2023

: M. Ghanbariha

:EN 50483-4 8.1.2.1

7 4

conductor combinations specified in Table

test machine in a suitable manner. The core
Main conductor shall be tensioned to between
10 % and 15 % of its MBL. Then connector shall be installed in accordance with the
be tightened to the manufacturer’s specified
not be removed from the core before the
shall
it reaches 60 % of MBL of cable. The load shall

be applied to the main conductor until
be maintained for 60 s.

The conductor shall maintain the test load for 60 s without breaking or any damage
that would prevent the correct function of the cable.
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2.4.5. Result of test

The results are shown in Table 1.

Table 1: Result of mechanical damage to thp main conductor test

\
Main cross- Branch Main | deaid 60 s Load in
Sample section cross-section | conductor 'T’(‘;d;’)“ 0.6 MBL Result
(mm2) (mm?2) MBL (kN) 1 (kN)
. Max Max o 015 MBL L Py
19 3 : :
2 Al 95 Cu70 1 71 kN Posksind
|
1
3 Min Min - 0.15 MBL o i
4 Al 25 Cu:1.5 :.45 kN P
. Min Max 3 0.15 MBL o T
6 Al 25 Cu70 041.45 kN Punsod
|
“Rrracru 2 )
f ?"-)a i’aw ﬁ"; s g?:‘:: o’\/
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2.5. Branch cable pull-out test
2.5.1. Testdata

Location : EPIL (Cables & Accessories Ref. Lab.)

Date : 2-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document :EN 50483-4 8.1.2.2

2.5.2. Ambient conditions

Ambient Temperature 4

2.5.3. Procedure of test

Two samples shall be tested in each of the conductor combinations specified in Table

. The branch connector shall be positioned and then installed in accordance with the
manufacturer’s instructions and it shall be tightened to the manufacturer’s specified
maximum torque. The core lengths shall be between 0.2 m and 0.5 m, The core, or in
the case of a bare conductor, the conductor, shall be marked at the IPC so that any
slippage during the test can be measured. According to Figure 1, a tensile load (F) shall
be applied approximately axially, between the branch conductor and the opposing
main conductor which shall be secured in a mechanical device, at a rate between 100
N/min and 500 N/min. This load shall be 1 kN or 10 % of the MBL of the branch
conductor whichever is less. The load shall be maintained for 60 s.

, 2
F
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e 1 menen
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eso gt - i EigureY: Test fpr‘rangement for branch cable pull-out test
i
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Core 's“Iié'ﬁpkag{E shall not exceed 3 mm. The cores shall maintain the test load for 60 s

3 T |
wit:hﬁbjkfi’ig:f)?e{gll{ti‘ri?;j oii'aany dayége that would prevent the correct function of the cable.
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2.5.5. Result of test
The results are shown in Table 2.
Table 2: Result of branch cable pull-out test
Main Branch
Branch = » Branch
Cross- Cross- Load in Slippage
Sample st o Silon conductor 60's (mm) cable Result
(mm2) (mm2) MBL (kN) damage
No
1 0 P
e . 0.1 MBL damage | Fassed
0.216
2 i 0 Passed
damage
No
3 0 P d
: 0.1 MBL damage _
Max Min
Al 95 Culs R
: 0.022 kN
4 0 e Passed
damage
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2.6. Connector bolt tightening test

2.6.1. Testdata

Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 2-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document :EN 50483-4 8.1.2.3

2.6.2. Ambient conditions

Ambient Temperature e

2.6.3. Procedure of test

Two samples shall be tested in each of the conductor combinations specified in Table3.
The core on to which the IPC is to be installed shall be tensioned to 20 % of its MBL.
The IPCs shall be installed on to cores for which it is designed. The connectors shall be
tightened, in accordance with EN 50483-1,9.1.10, to the maximum torque specified by
the manufacturer, plus 20 %.

2.6.4. Acceptance conditions of test

The connector shall be undamaged.
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2.6.5. Result of test
The results are shown in Table 3,
Table 3: Result of connector bolt tightening test
t 20% of Mai
Main cross- Branch cross- Max torque plus
Sanple section (mm?) | section (mmz2) condt;lc{t]:l))r " 20 % (N.m) Sosnit
. - e 2.28 23.4 s
2 Al 95 Cu 70 Passed
» Min Min 0.6 234 s
: Al 25 Culs | s
: Min Max 0.6 234 P
. Al 25 Cu70 Pl

iy T
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2.7. Shear head function test 1
!
2.7.1. Testdata |
Location : EPIL (Cables ‘& Accessories Ref. Lab.)
Date : 8-Jun-2023
Normative document : EN 50483-4

2.7.2. Ambient conditions

Engineer of EPIL : M. Ghanbariha
1.2.4
Ambient Temperature 125% |

|

2.7.3. Procedure of test |

and at each of the following temperatures:
* The minimum temperature shall be (-10 £ 3) °C;

’

|
Six samples shall be tested in each of the conductor #ombinations specified in Table 4
|

* The maximum temperature shall be (Ot 3) °C.

The connector assemblies shall be placed in a temperature controlled environment
until they reach the test temperature. The temperature shall be maintained for a
minimum of 15 minutes. The assembly can be removed from the chamber and the
torque applied outside. In this case the temperature of the connector shall be
monitored and the torque applied within the temperature limits defined above. The
shear head shall then be tightened, in accordance with the manufacturer’s installation
instructions, until the head shears. This torque shall be recorded. The test shall be

repeated for the six samples at each of the specified temperatures and cross-section
combination.

2.7.4. Acceptance conditions of test 1

For each of the test temperatures and cross-section dpmbination, the torque at which
_the shear head shears, shall be within the to]eranceﬁ of the manufacturer’s specified
‘torque range. ¢, V4
3 R fam ]

H . it !
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2.7.5. Result of test
The results are shown in Table 4.
Table 4: Result of shear head function test
- Shear head breaking
Main cross- Branch torque (N.m) Torque
Sample section cross-section tolerance Result
(mm?2) (mm?) -10+3°C | 50x3°C (N.m)
i 177 17.8 Passed
2 18.1 17.7 Passed
3 Min Min 17-7 1 17.4 Passed
4 aja ot 17.7 1180 Passed
5 1.7.1 17.9 Passed
|
6 17.4 I 18.1 Passed
18+1.5
7 17.7 17.9 Passed
8 18.6 18.7 Passed
9 i M 17.6 17.6 Passed
10 s v Yy 185 18.0 Passed
11 18.6 17.4 Passed
12 18.2 17.7 Passed
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2.8. Low temperature impac

Page 150
t test

2.8.1. Testdata

2.8.2. Ambient conditions

Ambient Temperature

2.8.3. Procedure of test

Two connectors shall be installed in the
samples shall be tested in each of the cond
connectors and the cores shall be placed
(-10 % 3) °C until they reach the test tem
sample, one acting from the top and one

2.8.4. Acceptance conditions of test

2.8.5. Result of test

The results are shown in Table 5

f26 Test report: H5-70094

Location : EPIL (Cables & Accessories Ref. Lab.)
Date :8-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document :EN 50483-4 8.1.2.5

2 3 e M

manner for which they are designed. The
uctor combinations specified in Table 5. The
in a temperature controlled environment at
perature. Two impacts shall be made on each
acting on the side.

No damage shall occur which would affect the correct function of the connector.

Table 5: Result of low temperature impact test

Sample Main cross-section (mmz2) Branch cross-section (mm?2) Result
i Max Min Passed
— _ : . N\ Al95 Culs5 Pacsud
¢ e fa § ZI! 7
ez A3 i =5
'L:.:oﬂ ® n&g; 4'3‘:*7 W t S Max Passed
Technfcal Dgpantment | aj95 Cu 70 P
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2.9. Dielectrical voltage tests in air

2.9.1. Testdata

Location : EPIL (Cables & Accessories Ref. Lab.)
Date :11-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document :EN 50483-4 8.1.3.1.3.2

2.9.2. Ambient conditions

Ambient Temperature 44 G

2.9.3. Procedure of test

Two samples shall be tested in each of the conductor combinations specified in Table 6.
The connector shall be tightened to the minimum torque indicated by the manufacturer.
The core shall not be bent near to the connector. Any change in orientation of the core
shall be at least 10 cm from the connector. The assembly shall be mounted so that the
connectors lie horizontally. The assembly shall be wrapped with a metallic foil.

After a minimum period of 60 S, a voltage test of 4 kV a.c. shall be applied for 60 s
between the core conductors and the metallic foil. The voltage shall be applied at a rate
of approximately 1 kV/s. The maximum leakage current shall be equal to 10 mA + 0,5
mA.

2.9.4. Acceptance conditions of test

No flashover or breakdown shall occur.

2.9.5. Result of test

The results are shown in Table 6.
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Table 6: Result of dielectrical voltage tests in air
. Maximum
Main cross- Branch cross- Leakage current
Sample S . leakage Result
section (mm?2 ectio 2 8
( ) seftion (w7} (mA) current (mA)
1 Min Min 0.1 Passed
2 Al25 Cu1s 0.2 Passed
10+0.5
3 Max Min 0.1 Passed
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2.10. Water tightness test

2.10.1. Test data

Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 15-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document : EN 50483-4 8.1.3.2

2.10.2. Ambient conditions

Ambient Temperature né9°C

2.10.3. Procedure of test

Two samples shall be tested in each of the conductor combinations specified in Table
7. Figure 2 shows the test arrangement. The length of main cores shall be
approximately 30 cm. The connectors shall be tightened to the minimum torque
specified by the manufacturer. The assembly of connector and cores shall be placed at
the bottom of a water tank. The depth of water shal?ﬁe measured above the core. The
tap core shall pass out of the tank through an appropriate seal, which shall be designed
to prevent any excessive stress on the insulation. The assembly shall be left in the water

for 24 h.
\ e | o enbelln,
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2.10.4. Acceptance conditions of test

No trace of water shall be observed at the end of the core.

2.10.5. Result of test

The results are shown in Table 7.

Table 7: Result of water tightness test

Sample Main cross-section (mmz2) Branch cross-section (mm?2) Result

! Min Min Passed
2 Al 25 Cu1ls Passed
3 Min Do Passed
4 Al 25 Cu 70 Passed
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2.11. Low temperature assembly test
2.11.1. Test data

Location : EPIL (Cables & Accessories Ref. Lab.)

Date : 11-Jun-2023

Engineer of EPIL : M. Ghanbariha

Normative document :EN 50483-4 B.1.4

2.11.2. Ambient conditions

Ambient Temperature ¥

2.11.3. Procedure of test

Two samples shall be tested in each of the conductor ¢ombinations specified in Table 8.
The connectors and core shall be further pre-condﬁtioned until they reach the test
temperature of (-10 + 3) °C, then they shall be assembled at this temperature in the cold
chamber. Electrical continuity shall be measured between the main and branch cables.
The IPC shall be installed in accordance with the m:txufacturer's instructions using a
torque meter. Alternatively the assembly can be removed from the cold chamber and the
torque applied outside. In this case the temperature of the connector and the core shall
be monitored and the torque applied within the temperature limits defined above. This
temperature shall be within these limits once contact is made. The torque at which
continuity is achieved shall be recorded.

2.11.4. Acceptance conditions of test

Electrical continuity shall be achieved at a torque value less than, or equal to, 70 % of
the manufacturer’s specified minimum installation torque.
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2.11.5. Result of test

The results are shown in Table 8.

Table 8: Result of low temperature assembly test

: gi e o Maximum
Main cross- Branch cross- Continuity
o e section (mm?) | section (mm2) torque (N.m) t::észt?l:l) :;) o
1 Bl Max 8.7 , Passed
2 i R 9:3 | Passed
3 Min Max 8.6 1 i Passed
4 s Gu g0 8.5 Passed
: P
5 Max Min 8.8 assed
6 s K % 8.3 Passed
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2.12. Electrical ageing test

2.12.1. Test data

Location

Date

Engineer of EPIL
Normative document
2.12.2. Ambient conditions
Ambient Temperature 307

2.12.3. Procedure of test

2.12.4. Acceptance conditions of test

The requirements are shown in Table 9

Page 22 of 26

Test report: H5-70094

: EPIL (Cables & Accessories Ref. Lab.)
: 05-Sep-2023

: M. Ghanbariha

:EN 50483-4 8.1.6

The test was performed according to EN 50483-5:2009.

Table 9: Requirements of electrical ageing test

Parameter Maximum Value

Initial scatter o 0.8

Mean scatter 8 0.3

Assessment of resistance stability 15%

Resistance factor ratio A 2.0

Temperature stability A AB) - 10 < AB; < AB) + 10
Maximum temperature 6; of each connector Or
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2.12.5. Result of test

The results are shown in Table 10.

Table 10: Result of electrical ageing test

Paiaime ter Maximum | Connector Connector | Connector Connector | Connector Connector
value 1 2 3 4 5 6

Initial ascatter 03 017

Mean ;catter 0.3 0.23

Assessment

of resistance 15% 14.5 125 10.1 14.8 11.9 14.9
stability (%) 7

Resistance 2.0 1.43 1.48 1.61 1.52 1.47 1.61
factor ratio )

Maximum
temperature

0j of each 100 86.3 86.3 84.0 85.3 83.5 88.8
connector
(°0)

Temperature stability of all connectors are within the required limits.
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2.13. Corrosion ageing test
2.13.1. Test data
Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 10-Aug-2023
Engineer of EPIL : M. Ghanbariha
Normative document : EN 50483-4 8.1.5.1.3.2

2.13.2. Ambient conditions

Ambient Temperature o

2.13.3. Procedure of test

Two samples shall be tested in min-min conductor combination. The connector shall
be placed in the middle of the main core of length 0.5 m to 1.5 m. It shall be tightened

to the minimum torque specified by the manufacturer. There shall be 500 cycles of 2 h
(approximately 6 weeks).

2.13.4. Acceptance conditions of test

Visual inspection shall be carried out and there shall be no significant trace of red rust.
The sample’s identification marking shall be legible when examined with normal or
corrected vision, without rﬂagniﬁcation. No deterioration of the connectors shall occur
which would impair their normal function. For a connector designed with a shear-head
it shall be able to be removed with a torque below, or equal to, the manufacturer’s
specified maximum torque.

2.13.5. Result of test

After 6 week of corrosion ageing test and then washing the samples:

- The corrosion level of the whole IPC is less than 10% and the result is confirmed.
- The marking was legible.

f"*“f‘l‘fferﬁ’wa?‘ﬁ“o“dé"s'ffﬁéﬁon in the sample that could damage its proper functioning.
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2.14. Climatic ageing test

2.14.1. Test data

Normative document

2.14.2. Ambient conditions

Ambient Temperature

2.14.3. Procedure of test

2.14.4. Result of test

v Passed
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Location : EPIL (Cables & Accessories Ref. Lab.)
Date : 31-Jul-2023
Engineer of EPIL : M. Ghanbariha

:EN 50483-4 8.1.5.2
= 2 o

The test was performed according to subclause 8.1.5.2 of EN 50483-4:2009.
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3, FIGURES

Figure 3: Equipment under test
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