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sat; Min.: 150 ' 	.336 % L5g4s- 31 J:3  ut—i' 	JO- A.t)31  
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7 Day c.)-Czti Jai 

100±2 °C las 

4_,.,-_,.-• 	. s)..a.....1 )1,.. ccx$031.ul LAS9)  / Lill‘ _b.!, 8—,:c.2..... 
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Page 1 of 2 ABHAR WIRE + CABLE CO, 

Bending Test 
Followed By Partial Discharge Test 

Type test 

Test object: 	 Single-core power cable 
Technical specifications : 

lx185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Manufacture: • 	 Metal Cable Co. 
ID No.: 	 931H-01-01/01 
Lot No. I Order No. : 
Date of test: 	 9311/25 
Customer: 	

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

Place of test: 

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

2. Test Procedure: 

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 thareverse direction. The sample was subjected to a partial discharge test. 

Test Conditions: 

Reference Standard(s): 	 IEC 60502-2,2005-03 
Number of wound an unwounds 	 3 tims 
Outer diameter of cable D(mm) 	 42 mm 
Diameter of cable conductor d (mm) 	16 mm 
Actual bending diameter Da(mm) 	. 1100 mm 

Environmental Conditions: 

Ambient Temperature: (21±3) °C 
	

Relative Humidity: (35±5) % 

Standard Requirements: 

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

Seal 	Date of Issue 
93.5.20 

C.--- 
This report is not valid Wthout spacial clamp of issuant laboratory and shall not he published et reproduced o 
This rayon applies only to tho obratt to sled. 

pproved 	 Representative 
ab Manager 	 Name and signature 
R.karimi 

Te 
Nam nature 	. 

Address el Abbe: Cable laboralcries: 9 on Road Abhor-Takeshita: Noorin Industry complex. To!. .'08 242 5204501.12 Fax • +98 242 52E14515 
Errnab faciory-tabnabhercable corn  
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Partial Discharge Test Type test 
After Bending test 

Test object: 	 Single-core power cable 
Technical specifications : 

lx185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Manufacture: 	 Metal Cable Co. 
ID No. : 	 931H-01-01/01 
Lot No. / Order No. : 
Date of test : 	 93/1/25 
Customer: 	

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

Place of test: 

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

Test Procedure: 

The partial discharge test was carried out in accordance with TEC 60885- 3 for cables, except 
that the sensivity was 5 pc or better. 
The test voltage was raised gradually to and held at 2U0  for 10 s 
And then slowly reduced to 1.75 Uo 

Test Conditions: 

Reference Standard(s): 	IEC 60502-2,2005-03 & IEC 60885-3,1988-01 
Voltage quantity: 	 Urnis  
Applied Voltage: 	 1.75 U0 = 21 kV 
Frequency: 	 50 Hz 

Environmental Conditions: 

Ambient Temperature: (27±2) °C 
	

Relative Humidity: (35±5) % 

Standard Requirements: 

The magnitude of the discharge at 1.75 U0  shall no exceed 5 PC. 

11.Test result: 

Magnitude of the Discharge 5. 3.0 PC 

12. Conclusion: 

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

Seal 	Date of Issue 
93.520 

ter 	 e..gpproved 
and ignature 	 tab Manager 

R.karimi 

Representative 
Name and signature 

-DVS report 'a not vatidlitelhout special stamp of 'snort( laboratory and shall not be published or reproduced otherh fi in 11.11. Mil  report applies only to Or abject tasted. 

Address of Alpha Cobra Laboralaies: B lurt Road Abhar-Taksslart; eloorin Industry complex. Tel. 4.95 242 52134501-12: Fax. +.913 242 5284515 
Lola ac.L,Itay3a32Matymrsystn&RLD 
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Tan Delta Measurement 
Test object: 
Technical specifications : 

Manufacture: 
ID No.: 
Lot No.! Order No.: 
Date of test: 
Customer: 

Type test 

Single-core power cable 

1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931H-01-01/01 

/ 
93/2/2 

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

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 normal operation. 
The tan 5 was measured at a power frequency voltage of at least 2 kV at the specified 
temperature above. 

3. Test Conditions: 

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

Applied Voltage: 
Frequency: 
Conductor temperature 

Environmental Conditions: 

Ambient Temperature: (24±2) °C 	 Relative Humidity: (38±5) % 

Standard Requirements: 

Max. Tan 5 = 40x104  

Test result: 

Magnitude of the Discharge = 8x10"4  

Conclusion: 

Results are accordance with the standard requirements. 

The test was passed. 

3 kV 
50 Hz 
96±1 °C 

This report is not valid Whhout special stamp of issuant laboratory and shall not be published or reproduced olbutr than in I 
lbss report applies only to the °tact tested. 

Address of Abhar Cable Laboratories: 9 krn Road Abher-Takostan: Nocxin Industry tamales. Tel 	242 5284501-12: F 
E-mat lectorv4abiThabharastslo.COns 

98 242 5284515 
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ABRAR WIRE + CABLE CO. 

Heating Cycle test 
Followed by a PD test Type test 

Single-core power cable 

1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931H-01-01/01 

/ 
93/2/1 

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

Place of test: 

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

Test Procedure: 

The assembly was heated by conductor cufrent until the cable conductor reaches.a steady 
temperature:5°C to 10°C above the maximum conductor temperature in normal operation. 
The heating ;cycle 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 3h of natural cooling in air to a conductor temperature within 10 k of ambient temperature. 

Pic No.1: Test circuit 
Pic No.2: Temperature sensors 

Test object: 
Technical specifications : 

Manufacture: 
ID No.: 
Lot No. / Order No.: 
Date of test: 
Customer: 

pproved 	 Representative 
Lab Manager 	 Name and signature 

R.karimi 

Seal 	Date of Issue 
93.5.20 

Test 
Name a 	nature 

flfl ropol lo no( TadVie/ail opeoal ma-p or issuant laboratory and shot ref be paSehod Cr reproduced Who hen Li rul. 
Th4 rep od week, only la 'he °Lied holed. 
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ErnsjI;ronorygribmobborcebto ccm 
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3. Test Conditions: 

Reference Standard(s): 	IEC 60502-2,2005-03 
No. of cycles 	 20 

Steady Conductor 	 97.5±2.5 °C 
temperature 

Environmental Conditions: 

Ambient Temperature: (27±5) °C 	 Relative Humidity: (38±5) % 
Standard Requirements: 

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

Tato rayon applios only to 	ohjoct looted. 
This report is rot valid Without special stamp of awl laboraterirbe published or reproduced o 	11‘ction in lull. 

Approved 
Lab Manager 

R.karimi 

Representative 
Name and signature 

Seal 	Date of Issue 
93.5.20 

e te 
d signature 

Address ol Abl mr Cable Laboratories: 9 km Road AbhapTakoslarc Noorin Industry complex. Tel. 1,98 242 5284501-12; Fax 4,98 242 5204515 R-mail: faratay-labratpharmlaasam 
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Partial Discharge Test 
After Heating Cycle Test 

Test object: 

Technical specifications : 

Manufacture: 
ID No. : 
Lot No.! Order No.: 
Date of test: 
Customer: 

Type test 

Single-core power cable 

x185mm2112/20 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931/1-01-01/01 

93/2/1 

Name: Metal Cable Co. (NRI) 
Address: Tehran. 

Place of test: 

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

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 test voltage was raised gradually to and held at 2U0  for 10 s 
And then slowly reduced to 1.75 U0  

Pic No. 1: Partial discharge and voltage measuring systems 

Seal 	Date of Issue 
93.5.20 Test,Name 7L, ignature 

	

Approved 	 Representative 

	

Lab Manager 	 Name and signature 
R.ka rimi 

This report Is not valid Wrlhoul special stamp Cl Issuant laboratory end shall not be published or reproduced ott K_Anan in lull, 
flea rapedepplie5 only to the cbject tested. 

Address of Abhar Cable Laboratmias: 9 tun Road Abhar-Takestan; Noodn Industry complex. Tel. ++9E1242 52134501-12; Fax 
F-Mail: fadOcV4OPftObtlarcablO11 

98 242 5284515 
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Seal 	Date of Issue 	Te t r 	 A roved 	 Representative 
Manager 	 Name and signature 
rimi 

93.5.20 	 Na e a signature 	 La 
R. 

Test Conditions: 

Reference Standard(s): 	IEC 60502-2,2005-03 & IEC 60885-3,1988-01 
Voltage quantity: 	 Units  
Applied Voltage: 	 1.75 Uo = 21 kV 
Frequency: 	 50 Hz 

Environmental Conditions: 

Ambient Temperature: (26±2) °C 	 Relative Humidity: (35±5) % 

Standard Requirements: 

The magnitude of the discharge at 1.75 Uo shall no exceed 5 PC. 

11.Test result: 

Magnitude of the Discharge 5 3.0 PC 

12. Conclusion: 

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

This report is not valid Wihout spacial stamp of issuant laboratory and shall no' be published or reproduced other than 	11. 
This relax' applies only to the object lasted 

porciross or Abner Cable Laboratories: g sro Road obriar-Takestan; µDonn Industry complex. Tel. 4-4-9(1242 5294501-12; Fax +150 242 5284515 • 
lagoRtslo corn 



Pic No. 1: Lightening impulse test 
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Impulse Test 
Followed by a voltage test 

Test object : 
Technical specifications : 

Manufacture: • 
ID No.: 
Lot No. / Order No.: 
Date of test: 
Customer: 

Type test 

Single-core power cable 

1x185mm2,12120 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931H-01-01/01 

/ 
93/5/14 

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

Place of test: 

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

2. Test Procedure: 

This test was, performed on the sample at a conductor temperature 5°C to 10°C above the 
maximum conductor temperature in normal operation. 
Each core of the cable was withstood without failure 10 positive and 10 negative voltage 
impulses. 

This report Is nal valid WalrnA 'pedal stamp of isonnl laboratory and shell not be published or reproduced other 
Tits report applies only to the *bleat toned. 

Address of Mahar Cotie 1par:rade/des: 9 km Road Altar•Tekestan: Nocrin Industry complex. Tel. ,4 98 242 5284501-12: Far- •-•913 242 5204515 fl-rnall 	onr-lat/Faabliaratble oartl 
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Test Conditions: 

Reference standard(s): 
Voltage quantity: 
Nominal applied pick voltage: 
Conductor temperature: 

Environmental Conditions: 

Ambient Temperature: (25±3) °C 

Standard Requirements: 

No breakdown shall be occur. 

Test result:  

IEC 60502-2& IEC 60230 
Lightening impulse 1.2 / 50 ps 
125 kV 
97.5±2.5°C 

Relative Humidity: (35±5) % 

Test arrangement 
c Polarity 

Applied 
voltage 

(kV) 

No. of 
impulses Voltage 

applied to Earthed 

Positive 62.7 
Positive 82 
Positive '100 1 

Core Screen Positive 125 10 
Negative 62.5 
Negative 81 1 
Negative 99.9 1 
Negative 125 10 

7. Conclusion: 

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

Seal Date of Issue 
93.5.20 

e
a 
 ter 

a 	nd ignature 
proved 

Manager 
arimi 

Representative 
Name and signature 

This report is not yard Without special stomp of Issuard leboratery.and shall not be published or reproduced other the 	Fr fur -- 
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Voltage Test 
After impulse test 

Test object: 

Type test 

Single-core power cable 
Technical specifications : 	 1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 
Manufacture: 	 Metal Cable Co. 
ID No. : 	 931H-01-01/01 
Lot No. / Order No. : 
Date of test: 	 93/5/14 
Customer: 	 Name: Metal Cable Co. (N.R.I) 

Address: Tehran 

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 arid 
' 	metallic screen/sheath. 

10.Test Conditions: 

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

Applied Voltage / Time: 	3.5 Uo= 42 kV/ 15 min 
Frequency: 	 50 Hz 

11.Environmental Conditions: 

Ambient Temperature: (25±2) °C 	 Relative Humidity: (35±5) % 

12.Standard Requirements: 

No breakdown of the insulation shall be occur. 

Testresult: 

No breakdown of the insulation was.occured. . 

Conclusion: 

Results are accordance with the standard requirements. 

The test was passed. 

.Seal 	Date of Issue 
933.20 

Approved•;* 
tab Manager 
R.karimi 

Representative 
Name and signature 

This report is not veal Witno.st special stamp of is suant IsPentory at 
	

at be published or reproduzed oth 'than in Intl. 	. 
This rePOrt CDPliOS Only to the arta ta:100. 

Aadress of Abhx Cable Latoratexitio: 9 tun Road Anna, ako slam Nooin Inchon),  complex. Tel. ••98 242 5284501-12: Fax. • s95 242 5214515 
Itenoit. faCtoretabfrOnMarcable 442:1 



Page 1 of 1 

Voltage Test for 4 h 	Type test 

Test object : 

Technical specifications : 
Manufacture: 
ID No.: 
Lot No. / Order No.: 
Date of test: 
Customer: 

Single-core power cable 

1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 
Metal Cable Co. 
9311-1-01-01/01 

/ 
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 Abhar.  

• 	2. Test Procedure: 

The Voltage was raised gradually to 4 U0  
then held for 4 h between the conductor 
and metallic screen/sheath. 

3. Test Conditions: 

Reference Standard(s): 
Voltage quantity: 
Applied Voltage / Time: 
Frequency: 

IEC 60502-2,2005-03 
Ur.m s 

4 U0 = 48 kV/4 h 
. 50 Hz 

Environmental Conditions: 

Ambient Temperature: (25±3) °C 

Standard Requirements: 

No breakdown of the insulation shall be occur. 

Test result: 

No breakdown of the insulation was occured. 

Relative Humidity: (35±5) % 

Conclusion: 

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

Date of Issue Tqs  'Ito roved Representative 
93.5.20 Name Ia signature ab manager Name and signature 

R.Kadmi 

This report Is not vaiidWhhoul special stamp of issaant laboratory and shall not be published or reproduced other 
This 'apart applies only is the atijoct loved. 
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Measurement of resistivity of 
Semi-conducting screen. 

Test object: 
Technical specifications : 

Manufacture: 
ID No.: 
Lot No. / Order No.: 
Date of test: 
Customer: 

Type test 

Single-core power Cable 

1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931H-01-01/01 

9311/25 

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

Place of test: 

The test was carried out in the Low 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 conductor screen test piece was prepared by cutting a sample of core in half 
longitudinally and removing the conductor and separator. The insulation 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. 

Conductor screen 
Pe= 

Pcx;rx(Dc—Tc)xT, 

 

Where 
Pc is the volume resistivity, in ohm . meteres 
Rc is the measured resistance, in ohms 
Lc is the distance between potential electrodes,,in meteres 
Dc is the diameter over the conductor screen, in eteres 
Tc is the average thickness of cond s --reen 	meteres 
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ABRAR WIRE + CABLE CO, 

Insulation screen: 
R,x;rx(D,—T,)xT, 

Where 
p, is the volume resistivity, in ohm . meter 
R, is the measured resistance, in ohms 
L.1  is the distance between potential electrodes,in meter 
Di is the outer diameter over the Insulation screen, in meter 
Ti  is the average thickness of Insulation screen, in meter 

Test Conditions: 

Reference Standard(s): 	 IEC 60502-2-2005 
Temperature: 	 20±15 °c 

Environmental Conditions: 
Ambient Temperature: 25 °C 

5. Requirements/determined: 

The resistivity both before and after ageing shall not exceed the following: 
-Conductor screen 1000 am 
-Insulation screen 500 am 

Test result: 

( A) before age: resistivity of conductor screen = 28.7 fl.m 
resistivity of insulation screen = 11.1 f2.m 

(B) After age: resistivity of conductor screen = 80.3 am 
resistivity of insulation screen = 14.5 f2.m 

Conclusion: 

Results are accordance with requirements. 

The test was passed. 
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Electrical resistance of conductors 

Test object : 
Technical specifications : 

Manufacture: 
ID No.: 
Lot No. / Order No.: 

Type test 

Single-core power cable 

1x185mm2,12/20 kV,AL,XLPE,PVCHSHEATH 

Metal Cable Co. 
931H-01-01/01 

Date of test: 	 93/1/25 
Customer: 	 Name: Metal Cable Co. (N.R.I) 

Address: Tehran  

Place of test: 

The test was carried out in the Low voltage test field (L.V) of Abhar Cable in Abhar. 

Test Procedure: 

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

12 hr. Before the test. 
The measured value of resistance was corrected tci a temperature of 20 °C and lkm length. 

4Aii; 	
Tir ErY  Sly AT 

- 

Test Conditions: 
Reference Standard(s): 
Temperature: 

Environmental Conditions: 
Ambient Temperature: 28 °C 

IEC 60502-2,2005 & IEC 60228,2004-11 
20±15°c 

• 
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ABRAR WIRE + CABLE CO, Page 2 of 2 

Requirements!determined: 

	

Rinn, = 0.164 0/km 	(t=20 °C) 

Test result: 

	

R = 0.160 0/km 	(t=20 °C) 

Conclusion: 

Results are accordance with requirements. 

The lest was passed. 

This report Is at valid Wthail special stomp or Issuant laboratory and shall not at published or reproduced other than in lull. 
This roped opplievonly to the object tested. 
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