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Bending Test

Followed By Partial Discharge Test

Test object :
Technical specifications :

Manufacture:

ID No. :

Lot No. / Order No. :
Date of test ;
Customer:

Type test
Single-core power cable
1x185mm?,12/20 kV,AL XLPE,PVCHSHEATH

Metal Cable Co.
931H-01-91/01
ven fomnn

93/1/25

Name: Metal Cable Co. (N.R.I)
Address: Tehran

1. Place of test:

The test was carried out in the packing hall of Abhar Cable in Abhar.

2. TestProcedure:

The sample was bent around a test cylinder at ambient temperature for at least one complete
turn. It was then unwound and the process repeated, except that the bending of the sample was
in the reverse direction. The sample was subjected to a partial discharge test.

3. Test Conditions:
Reference Standard(s): -

Number of wound an unwounds
Outer diameter of cable D(mm)

Diameter of cable conductor d (mm)
Actual bending diameter D,(mm)

4, 'Environmental Conditions:

Ambient Temperature: (213) °C

5. Standard Requirements

" IEC 60502-2,2005-03
3 tims
42 mm
16 mm

. 1100 mm

Relative Humidity: (3515) %

Diameter of the test Cylinder shall be: 20%x( D+d ) + 5%

,m —
Seal Date of Issue Tegte \Approved Representative
83.5.20" Namef dndfsignature . Al ab Manager Name and signalure
L — R.karimi

This report is nol valid Without special slamp of issuanl leboratery and shall ol be published o reprocucod olhkﬂ_':@gjp.ﬂ.rrl.

This repon appllos only ta the objoct 1osled.

Address of Abher Cable Laboralcries: B km Road Abhar-Ti

Exmall faglarylab@abhercable com

akestan; Noorin Indusiry eomplex, Tel. ++80 242 52B4594-12; Fax. ++88 247 5284515
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Partial Discharge Test Type test

After Bending test

Test object : Siﬁgle-core power cable

Technical specifications : :
1x185mm?,12/20 kV, AL XLPE,PVCHSHEATH

Manufacture: Metal Cable _Co.

1D No. : 931H-01-01/01

Lot No. / Order No. : R

Date of test : 93/1/25

Customer: Name: Metal Cable Co. (N.R.I)

Address: Tehran,

6. Place of test:
The test was carried out in the high voltage test field (HV1) of Abhar Cable in Abhar.

7. Test Procedure:

The partial discharge test was carried out in accordanée with IEC 60885- 3 for cables, except

that the sensivity was 5 pc or better. ‘
The test voltage was raised gradually to and held at 2U, for 10 s
And then slowly reduced to 1.75 Uy .

8. Test Conditions:

Reference Standard(s): IEC 60502-2,2005-03 & IEC 60885-3,1988-01
Voltage quantity: rm.s * '
Applied Voltage: 1.75 Ug= 21 kV

Frequency: 50 Hz

8. Environmental Conditions: _ :
Ambient Temperature: (27+2) °C Relative Humidity: (35£5) %

10.Standard Requirements:
The magnitude of the discharge at 1.75 Uy shall no exceed 5 PC.

11.Test result:
Magnitude of the Discharge £ 3.0 PC

12.Conclusion: _ i
Results are accordance with the standard requirements. '

The test was passed.
//

Seal Date of Issue ter CApproved ; Representative
93.5.2¢ N and signature ab Manager ) Name and signature
" R.karimi

This repoct is not valid Withowt specia! slamp of Issuant laboralory aad shall net bo published or reproduced ome:@ !
This reporn applies only (0 tha object tesied,

Address of Abhar Cable Laboraloies: 3 km Rosd Abhar-Takestan: Noorin trdusiry complax. Tol, +485 242 5284501-12; Fax. ++98 242 5783515
E-mail fach I
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Tan Delta Measurement 7ype test

Test object : Single-core power cable

Technical specifications :
1x185mm?,12/20 kV,AL,XLPE,PVCHSHEATH

Manufacture: Metat Cable Co.

ID No. : : 931H-D1-01/01

Lot No./ Order No. : - f

Date oftest: 931212 o
Customer: : Name: Metal Cable Co. (N.R.I)

Address: Tehran

1. Place of test:
The test was carried out in the high voltage test field (HV3) of Abhar Cable in Abhar.

2. Test Procedure: _ :
The sample was heated until the conductor reaches a temperature which was 5 °C to 10 °C

above the maximum conductor temperature in normat operation.
The tan d was measured at a power frequency voltage of at least 2 kV at the specified

temperature above. :
3. TestLConditio'ns:

Reference Standard(s): IEC 60502-2,2005-03
Voltage quantity: : Urms

Applied Voltage: 3 kV

Frequency: B0 Hz

Conductor temperature . 96x1°C

4. Environmental Conditions:

Ambient Temperature: (24£2) °C Relative Humidity: (3815) %

5. Standard Requirements:
Max. Tan & = 40x10™

6. Testresult: :
Magnitude of the Discharge = 8x10™

7. Conclusion:
Results are accordance with the standard requirements.

The test was passed.
f'%/

Seal Date of Issue . roved Representative
. 93.5.20 - lLabManager Name and signalure
' R.Kkdrimi

This report s nat valid Without special stamp of is suant laboratory and shall nol ba published or reproducsd other than in .
Tres repon applice only Lo he objact tosled.

Address of Ahhar Cable Leborateries: @ km Road Abhar-Takeslan; Noodn industry complox. Yel, ++80 242 5784501-12; Fax, ++38 242 5284515

E-mail [edory{abiabhargable.com
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Heating Cycle test -

Foliowed by a PD test 1YPe test

Test object : Single-core power cable
Technical specifications : :
1x185mm?12/20 kV,AL, XLPE,PVCHSH
Manufacture: ‘ Metal Cable Co.
ID No. ; 931H-01-01/01
Lot No./ Order No. : : -1
Date of test : 93/2/11°
Customer: Name: Metal Cable Co. (N.R.I)

Address: Tehran

EATH

1. Place of test:

The test was carried out in the high voltage test field ‘(HVS) of Abhar Cable in Abhar.

2. Tést Procedure:

. The assembly was heated by conductor current until the cable conductor reaches-a steady
temperature 5°C to 10°C above the maximum conductor temperature in normal operation.
The heatingicycle was at least 8 h duration. the conductor temperature was maintained within
the stated temperature limits for at least 2 h of each heating period. This was followed by at
least 3 h of natural cooling in air to a conductor temperature within 10 k of ambient temperature.

Pic No.2: Temperature sensors

~N—=

s .
Seal Date of issue Test pproved Representative
: 93.5.20 Name 2 gnature Lab Manager Name and signalure
R.karimi

Tréis roport s not vl Wichoun spedist slamp of issuant lnboratony and shal ned be publishod o ceproduced otharghan in ful,
This report acpties only o the oblect (asied.

Addirss of Abher Cablo Loberpiores: 8 km Road Abhar:Takeslan: Roordn industy complax Tel, 4488 242 5284501.12; Fax, ++80 747 5284515
E:mail; tactoeytnb, bio
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3. Test Conditions:
Reference Standard(s): IEC 80502-2,2005-03
No. of cycles ' 20 '
Steady Conductor 97.542.5 °C
temperature
4. Environmental Conditions: '
Ambient Temperature: (2745) °C Relative Humidity: (38+5) %

5. Standard Requirements:
steady temperature limits at least 2 h of each cycle: 95-100 °C

Seal Date of Issue egte Approved Representative
93.5.20 m¢ ahd signature ) Lab Manager Name and signature
o i R.karimi i B

. . .
This report is nol valid Without specisl stamp of issuant laborat:(rnﬁng published or reproduced D@iﬂ full.

Thiz repant applies enfy 1o ha objoct fettod,

Address ol Abliar Cable Laborataries: 9 km Road Abhar-Takesian; Moorin Industry complex, Tel. ++88 242 5264501-12; Fax, ++96 242 529451;-

il fagary-lab,
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Partial Discharge Test Type test
After Heating Cycle Test
Test object : Single-core power cable

Technical specifications :
1x185mm?*,12/20 kV,AL,XLPE,PVCHSHEATH

Manufacture: , ' Metal Cabla Co. .
1D No. : _ 931H-01-D1/01
Lot No. / Order No. : RSy [ :
Date of test : 93/2/1
Customer:. Name: Metal Cable Co. (NRI)

Address: Tehran.

_6. Place of fest: -
The test was carried out in the high voltage test field (HV1) of Abhar Cable in Abhar.

7. Test Procedure:

The partial discharge test was carried out in accordance with IEC 60885- 3 for cables, except

that-the sensivity was 5 pc or better.
The fest voltage was raised gradually to and held at 2lUpfor 10 s

And then slowly reduced to 1.75 Up

Pic No. 1: Partial discharge and voltag'e measuring systems

Seal Date of Issue Approved Representative
3 93.5.20 Lab Manager Name and signature
R karimi

This report is nat valid Withot speciat $temp o tssuanl laboralory srd thall not be published or reproducad oﬁ@,mn,
This report eppliea ondy to Lhe object [esled.

Address of Abhar Cable Laboratosies: @ km Road Abhar-Takasien; Noorin Indusiry complex. Tol. ++58 242 52B4501-12; Fax. ++88 242 5284535
E-mail: factory-fabfabharcablo.com
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8. Test Conditions: L ,
. Reference Standard(s): IEC 60502-2,2005-03 & [EC 60885-3,1988-01
Voltage quantity: Ums '
Applied Voltage: ' 1.75.Ug=21kV
Frequency. - - : 50 Hz
9. Environmental Conditions: :
Ambient Temperature: (26+2) °C : - Relative Humidity: (35+5) %

10.Standard Requirements:

The magnttude of the discharge at 1 75 Uqg shall no exceed 5 PC
11.Test result

Magnitude of the Discharge < 3.0 PC

12.Conclusion:

Results are accordance with the standard requirements.
The test was passed. -

Seal Date of issue Tegten Apbroved A Representative
03.6.20 Nan]fa signature ) Lalk Manager Name and signature
. R.karimi

This rapert is not valid Without spacial stamp of issuant laboratory and shall ngl ba publlshed or reproduced elher than lq\!u_ﬂ/
Thia raporl applies only ta the ebject t=aied. .

Addross of Abhar Cablio Laboratorios: 9 km Road Abhar-Takestan; Noorin Industry complax, Tel. ++90 242 5284501-12; Fax. ++80 247 5284515 -
E-mail factory-Jab@ebharenbie.com .
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Impulse Test

Foliowed by a voltage test Type test

Test object ;  Single-core power cable

Technical specifications :
1x185mm?12/20 kV,AL, XLPE,PVCHSHEATH

Manufacture: ' Metal Cable Co. - - o
ID No.: -931H-01-01/01

Lot No. / Order No. : : -1

Date of test : 8315114

Customer: : Name: Metal Cable Co. (N.R.)

Address: Tehran

1. Place of test:
The test was carried out in the high voltage test field (HV2) of Abhar Cable in Abhar.

2. TestProcedure:

This test was performed on the sample at a conductor temperature 5°C to 10°C above the
maximum conductor temperature in hormal eperation. _ o
. Each core of the cable was withstood without failure 10 positive and 10 negative voltage

impulses.
e [ e B
poEEl e
p a5 ekl S i 51?}:15* die: [k #'?_é_'{‘--',g.._
“:E’ ".“:%f :‘uﬁ%?{i‘wz i‘?“%." 12 3
i .?oﬁ. et =ﬁ:!!"2§ 3({5,11 {
= Ry Foedadic
¥ # ﬁ‘ 7
i% ,;;“"‘5"“ é"ﬁ? £
a&f:"rﬁﬂ Sk
Pic No. 1: Lightening impulse test
iSeal Date of Issue Approved . Representative
. 93.5.20 Lhb Manager Name and signalure
)  karimi

—

This cepon Is nal valid Wihout spedial stamp of iseuant fabomtery and shell np! bo publishod o repraduced ather M
Trst voport applios only 16 tho objoct tostad. .

Adgress of Abhar Cotie Labormienes: § km Road Abhar-Tokastan: Noordn Industry complex. Tol. +488 242 5284504-12: Fax_ «+98 242 52B4515
Camail; 2 [
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3. Test Conditions: - : : -
Reference standard(s). . IEC 60502-2 & IEC 60230
Voitage quantity: ' Lightening lrnpuise 1.2/50 us
Nominal applied pick voltage: 126 kv .
Conductor temperature: 97.542.5°C . .
4. Environmental Conditions: - S
Ambient Temperature: (25+3) °C 7 - Relative Humidity: (35+5) %
5. Standard Requirements: . | |
No breakdown shall be occur.
6. Testresult: ; _ .
Test arrangement T .'Applied No. of
Voltage , Polarity .] voltage im c:!é:es'
applied to Barthed | =" . 4o (kV) P
S B Positive 627 - 1
Positive | - 82 1
- Positive _100 1
o Positive ‘125 - 10
LCore | Sereen | otive 62.5 3
Negative |- 81 1
Negative | = 888 1
Negative 125 16

" 7. Conclusion:
Results are accordance with the standard requnrements
' The test was passed |

Seal Date of Issue _e%ter - Approved Representative
. §3.5.20 Na and signature Lab Manager Name and signature

Rkarimi

This raport is rot valid Without special stamp of Issuant Iaboralcxy and shal nol be published or ;eprudu:ad other tha r’
This report epplios only to the objoct tastod,

Address of Abher Ceble Laborslodes: @ km Hoad Abhar-Tekeslan: Huorm Industry complex. Tel. ++68 242 5284501 i:! Fax, ++98 242 5284515
-mail {a abhacenble
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Voltage Test . Type test
After impulse test
Test object: - : Smgle -core power cable
Technical specifications : . 1x185mm?12/20 kV,AL, XLPE, PVCHSHEATH
Manufacture: o Metal Cable Co. -
ID No.: - 831H-01-01/01
- Lot No. / Order No. : =
Date of test : 83/5/14
Customer: _ Name: Metal Cable Co. (N R.I)

Address: Tehran

8. Place of test: '
The test was carried out in the high voltage test field (HV1) of Abhar Cable in Abhar.

9. Test Procedure:
The Voltage was raised gradually to 3.5 U0 then held for 15-min between the conductor and
" metallic screen/sheath.

10.Test Conditions:

Reference. Standard(s): - IEC 60502-2,2005-03
Voltage-quantity: Urms .

Applied Voltage / Time: - 3.5 Up=42kV /15 min
Frequency: . 80 Hz '

11.Environmental Conditions: . ‘
Ambient Temperature: (25+42) °C ' ‘Relative Humidity: (35+5) %

12.Standard Requirements:
No breakdown of the insulation shall be occur.

13.Testresult: ) o
No breakdown of the insulation was.occured. .

14.Conclusion:
Results are accordance with the standard requirements. .

The test was passed. -

" .Seal Date of Issue jjéte Approved- " Representative
. 93.5.20 - Nagme an 5|gnalure ab Manager R Namie and signature
R.karimi )
This report 15 not valid Without spadial slamp of issuant Lobor :lory an Fnat bo publ’shcd o roprodusnd om than in Iun

THs ropen eoplios enly te the object tastad,

Andms: of Abhar Coble Laboraterios: @ km Road Abhar-Takestan; Noorin industry conplox, Tel. #+88 242 5254501 12: Fax, ++98 242 5284515
Al mb(En b
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Voltage Test for 4 h

Test object :

Technical specifications :
Manufacture'
- 1D No. :
Lot No./ Order No. :
Date of test ¢
. Customer:

Type ‘test

Smgle -core power cable

1x185mm? 12!20 KV, AL XLPE ,PVCHSHEATH
Metal Cable Co.

931H-01-01/01

— -

93/5/14 _

Name: Metal Cable Co. (N R.I)

Address Tehran

1. Place of test;

The test was carried out in the high voltage test field (HV2) of Abhar Cable in _Al:ghér. '

. 2. Test Procedure:

The Voltage was ralsed gradua[ly to 4 Uy
then held for 4 h between the conductor

and metallic screen/sheath.

3. Test C‘onditions: '

Reference Standard{.s):
Voitage quantity: .
Applied Voltage ITrme

[EC 60502-2,2005-03
Urms

: 4Ug-487ka4h

Frequency: 50 Hz
4. Environmenta! Coﬁditions:
Ambient Temperature: (25£3) °C . Relative Humidity: (35+5) %

5. Standard Requirements:

No breakdown of the insulation shall be occur, -

6. Testresult:

No breakdown of the insulation was oceured.

7. Conclusion: _ .
Results are accordance with the
The test was passed.

standard requirements.

Seal Date of issue T Tés
R 93.5.20 Narmeja

r roved Representative

signature sb manager ] Narne and signature
. R.Karmi

THs rapor Is not va; 1d Withow! special slamp of issuant labgralory end shalf not bo pub'lished or reproduced clher@!{.' j

Thiz repod applias only 1o (he object leciod.

M:irass of Abbar Cebta Leboretories: § km RoadAbhar Takestan Nmnmnéus!ry complox. Tel. ++98 242 5284501.12- Fdx +498 242 5284515

ail: fattory- abhargahi



Measurement of resistivity of

Semi-conducting screen. Type test
‘Test object: Single-core power Cable

Technical specifications : 1x185mm2,12/20 KV,AL,XLPE,PVCHSHEATH
WManufacture: Metal Cable Co.

ID No. : 931H-01-01/01

Lot No./ Order No. : .=

Date of test : a3/1/25

Customer; Name: Metal Cable Co. (N.R.)

Address: Tehran

1. Place of test:
The test was carried out in the L.ow voltage test field (L.V) of Abhar Cable in Abhar.

2. Test Procedure:

Each test piece was be prepared from a 150 mm sample of completed cable.

The cohductor screen test piece was prepared by cutting a sample of core in half
longitudinally and removing the conductor and separator. The insuiation screen test piece
was prepared by removing all the coverings from the sample of core. Then four silver-
painted electrodes were applied to the semi-conducting surfaces. The two potential
electrodes, B and C, was 50mm apart and the two current electrodes, A and D, were each
placed :at least 25 mm beyond the potential electrodes. The resistivity was determined
before and after ageing by measurement on test pieces at 90 °C.

ity

e B

e, <7 bl mwcuadun o
202 Tl ainciodd s

R _xax{D T IxT,

Conductorscreen

X 2L,

Where

p. is the volume resistivity, in ohm . meteres

Re¢ is the measured resistance, in ochms

Le is the distance between potential electrodes,.in meteres
D¢ is the diameter over the conductor screen, in meteres

T¢ is the average thickness of cond reen , IR meteres
Seal Date of Issue Tesggr Approked by - Representative
- 93.5.20 Nam d signature Technicky] Manager Name and signature
doflangeh B.Nejali ;

s L.\J
.. This report is not valid Without specisl stamp of issuant laboralory and Il nat bo putlished or roproduced eithar than inh
This repont Bpplies only to tha objex tesled.

Address of Abhur Cabis Laboralories: 8 km Roao Abhar-Takestan; Mowrin Indusiry comptax. 7el. ++3908 242 5284301-32; Fax. ++95 2492 D2B4070
E-rnall: tatiory-labfhabhargatng. com

WQF1202
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Insulation screen:
' - Ryxax(D,~T)xT,
T L

[

Where
pi is the volume resnstwuty, in ohm meter
Ri is the measured resistance, in ochms
L, is the distance between potential electrodes,in meter
D; is the outer diameter over the Insulation screen, in meter
T; is the average thickness of [nsulation screen, ih meter

3. Test Conditions:

Reference Standard(s): IEC 60502—2-2005_
Temperature: . 20+15 °¢

4. Environmenta! Conditions:
Ambient Temperature: 25 °C

5. Requirementsfdetermi'ned'

The resistivity both before and after ageing shal[ not exceed the followmg:

~Conductor.screen 1000 Q.m
-insulation screen 500 Q.m

6. Test result:

(A) before age: resrstlvsty of conductor screeni = 28 7 Q.m

resistivity of insulation screen =11.1 Q.m

(B) After age: resistivity of conductor screen = 80.3 O.m

o resistivity of insulation screen = 14.5 Q.m
7. Conclusion: ' '

Results are accordance with requirements.

The test was passed.

This reporl is not valid Wilhowd spocial stm-np of issuant {aboralory end shall hot be published or repreduced other than in Rill,
This repart epplies only to the object lesled.

Address of Abhar Cable Labaratories: 9 km Road Abhar-Tekesian; Noorin industry complex. Tal, ++90 242 5284501-12; Fax, »+90 242 5264515

I-mail: orydabi@abhareabl

WQF202
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Electrical resistance of conductors

Type test

Test object : o Single-core power cable

Technical specifications : _
1x185mm?,12/20 kV,AL,XLPE,PVCHSHEATH

Manufacture: Metal Cable Co.

iD No. : _ 931H-01-01/01
"Lot No./ Order No. : _ et

Date of test : . 83/1/125

Customer: o . Name: Metal Cable Co. (N.R.I).

Address: Tehran

1. Place of fés‘t: o . .
The test was carried out in the Low volitage test field (L.V) of Abhar Cable in Abhar.

2. Test Procedure:

The test was done on compléted cable.
The completed cable length or a sample from it were placed in the test- room for at least

12 hr. Before the test.

_corrected to a temperature of 20 °C and 1km length.

3. Test Conditions: " e
Reference Standard(s):. "~ IEC 60502-2,2005 & {EC 60228,2004-11

Temperature; 20£15 °c

4, Environmenta! Conditions:
Ambient Temperature: 28 °C

L g N\

Seal? 77 - Date of Issue - . Tegter . Approved by Representative
s <+ '925.20 Na nd signature - Techni I'ager Name and signature
S ere v e ) . Ed ‘ B.NSHI :

- — —

procueed olhef than in full

Thsmpm .i;t.mil;:lid Withou! spocial stomp of issuant aboroiory ond shall ot ba published of fe,
This repen applios only 10 the objoct 1esied,

ea: 8 km Road Abhar-Takestan: Noofindnausiry comislex Tel 4498 242 5284501-12; Fo ++08 252 5288018
m

wqrzom

Address of Abhgr Cable Labaratard
aif; ry-lahi@ :
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5. Requirements/determined:
Ron= 0164 0/km . (t=20 °C)
6. Test result:

R = 0.160 Q/km (=20 °C)

7. Conclusion:
Results are accordance with requirements.

The testwas passed.

Tivs raport Is not valid Without spedal stamp of isswant lzboralory and shafl not ba published or reproduced other than in full.
This feport applies'anly lo the objed lesled.

Andress of Abhar Cable Laboratories: @ km Road A.bhar—Taklean Noxin lndusb’y complex. Tel. 1"1‘93 242 5264501-12; Fax. +490 242 5284515

Fmoll; fadorydabfdatharcable com

WQFIMN:
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