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1.0 INTRODUCTION 

Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km 

northwest of Genaveh city.  

With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has 

been defined by NIOC/NISOC and awarded to Petro Iran Development Company 

(PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of 

the Project to "Hirgan Energy - Design and Inspection" JV. 

As a part of the Project, construction of well location, access roads, wellhead facilities for 6 new 

wells (with electric power supply for 2 of them) and required modifications on 4 workover wells (with 

electric power supply) shall be done. In addition, construction of 6 new flowlines from new wells to 

Binak B/C unit (with extension of relevant manifold) are in the Project scope of work. 

GENERAL DEFINITION 

The following terms shall be used in this document. 

CLIENT:  National Iranian South Oilfields Company (NISOC)  
PROJECT: Binak Oilfield Development – Construction of New 

Well Locations, Modifications on Workover Wells, 
Wellhead Facilities, Electrification Facilities, Flowlines 
and Extension of Binak B/C Manifold  

EPD/EPC CONTRACTOR(GC):
  

Petro Iran Development Company (PEDCO) 

EPC CONTRACTOR: Joint Venture of : Hirgan Energy – Design & 
Inspection(D&I) Companies 

VENDOR: The firm or person who will fabricate the equipment or 
material. 

EXECUTOR:  Executor is the party which carries out all or part of 
construction and/or commissioning for the project. 

THIRD PARTY INSPECTOR (TPI): The firm appointed by EPC CONTRACTOR (GC) and 
approved by GC & COMPANY (in writing) for the 
inspection of goods. 

SHALL: Is used where a provision is mandatory. 
SHOULD: Is used where a provision is advisory only. 
WILL:  Is normally used in connection with the action by 

COMPANY rather than by an EPC/EPD 
CONTRACTOR, supplier or VENDOR. 

MAY:  Is used where a provision is completely discretionary. 
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2.0 SCOPE  

This document covers minimum necessary requirements for checking of Electrical & Mechanical 

parameters and study of 11KV OHL for approximately 5km (worst condition) single circuit to feeding 

250kVA load in Binak Oilfield Development-BK05,12,15 and W007,046 (according to the route plan 

drawing and plan profile spotting).  

It shall be used in conjunction with data/requisition sheets for present document subject. 

3.0 NORMATIVE REFERENCES 

3.1 LOCAL CODES & STANDARDS 

• IPS-E-EL-100                   Engineering Standard for Electrical System Design  

• IPS-E-EL-160                   Engineering Standard for Overhead Transmission & 
Distribution Lines 

3.2 INTERNATIONAL CODES & STANDARDS 

• Islamic republic of Iran vice presidency for strategic planning and supervision, General 

technical specification and execution procedures for transmission lines, General design of 

power lines, Journal No: 402 

• Islamic republic of Iran vice presidency for strategic planning and supervision, General 

technical specification and execution procedures for cable and overhead power distribution 

lines, Journal No: 374 

  

3.3 THE PROJECT DOCUMENTS 

• BK-W007S-PEDCO-110-EL-DW-0001 Over Head Line Plan and Profile - W007S 

• BK-W046S-PEDCO-110-EL-DW-0001 Over Head Line Plan and Profile - W046S 

• BK-BK05-PEDCO-110-EL-DW-0001  Over Head Line Plan and Profile – BK05 

• BK-BK12-PEDCO-110-EL-DW-0001  Over Head Line Plan and Profile - BK12 

• BK-BK15-PEDCO-110-EL-DW-0001  Over Head Line Plan and Profile - BK15 

• BK-SSGRL-PEDCO-110-EL-CN-0011 Calculation note for 11kv OHL Sag Tension  

3.4 ENVIRONMENTAL DATA 

Refer to "Electrical System Design Criteria; Doc. No. Electrical System Design Criteria".  
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4.0 CONDUCTOR AND SHIELD WIRE PARAMETER 

Conductor and shield wire parameters are according to below table: 

 

 

 

 

 

 

 

5.0 ELECTRICAL CALCULATIONS OF PHASE CONDUCTOR 

5.1 AMPACITY CALCULATION 

The software used is “TL-Package” and input & output data is defined in next page. 

This program is able to calculate maximum current capacity (Ampacity) of conductor in any 
environmental condition and also calculate maximum temperature of conductor with any desired 
current. This program use for selecting appropriate conductor for transmission line. This program 
is based on standard IEEE-738. 

Code 
Name 

Stranding and wire 
diameter Overall 

diameter 
Area Weight Nominal 

Breaking load 

Aluminum Steel Aluminum Steel total Total 
kgf 

mm mm mm mm² mm² mm² kg/km 

Hyena 7/4.39 7/1.93 14.57 105.9 20.4 126.2 450 4090 

7No.8 
AWG 7/3.26 9.78 - - 58.43 390 7226 
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𝑷𝑷 = √𝟑𝟑 ∗ 𝑼𝑼 ∗ 𝑰𝑰 ∗ 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 = √𝟑𝟑 ∗ 𝟏𝟏𝟏𝟏 ∗ 𝟐𝟐𝟐𝟐𝟐𝟐.𝟎𝟎𝟎𝟎 ∗ 𝟎𝟎.𝟗𝟗 = 𝟒𝟒.𝟑𝟑𝟐𝟐 𝑴𝑴𝑴𝑴 

• Radiated heat loss is heat losses due to heat radiation from the conductor. 
• Convection heat loss is thermal losses due to the heat convective transfer from the 

conductor to the environment. 
• Heat gain from the sun is the interest in absorbing thermal energy from the sun. 
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5.2 SHORT CIRCUIT CALCULATION  

The thermal effect of short circuit current is according to below equation:  

T
KAIsc =

 

For K = 85 (for ACSR conductors), Short Circuit Calculation is according to below table: 

 (A=126.2 mm2) 

T 
(Sec) 0.2 0.3 0.4 0.5 1 

Isc 
(kA) 24 19.5 16.9 15.1 10.7 

 

6.0 ELECTRICAL PARAMETER CALCULATION  

The software used is “TL-Package” and input & output data is defined in next. 

This program is able to calculate electrical parameter such as resistance, inductance, capacitance, 
positive and zero sequence impedance,… and also regulation and need of compensation for 
transmission line. 
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7.0 POWER LOSSES 

 
The following equation is used to calculate power losses: 
 

( )22 sin23 ccac IIIILRP +×××−××= θ  

Cf
XI C

C

LL
c ..2

1,
X3

V
π

== −  

According to the mentioned information and the resistance of the conductor and line load of 
about 250 kVA, the maximum power losses for the selected conductor is equal to: 

( ) wP 60~0025.090sin05.025222521314.03 2 +×××−××= 

8.0 INSULATOR AND FITTING CALCULATIONS 

8.1 ARCING DISTANCE  

Minimum distance between conductor and pole and its accessories in terms of electrical calculated 
as follows: 

mmVL 5.136)7.8(5125min =−×+=    

Where: 

V = Nominal voltage = 11 kV 

8.2 CREEPAGE DISTANCE 

11kV overhead line is located in south of Iran and according to polluted condition on journal No.456 
and below figure & too, according to IEC 60815 minimum nominal specific creepage distance is 
31mm/kv but special pollution levels is 40mm/kV so:   

Minimum required creepapge distance = 12 x 40 = 480 mm 
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IEC 60815 : 
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In accordance with the above calculations we get: 

 

Minimum required Arcing 
distance 

Minimum required Creepage 
distance 

136.5 
(mm) 

480 
 (mm) 

8.3 MECHANICAL TENSION RATE 

Insulator and String Tension rate for Maximum U.T.S of conductors: 

kNFSTensionSagFSconductorofSTU 05.19
1000

5.081.995.04090
1000

.81.9...
=

×××
=

×××  

By selecting of 70 kN insulator: 

5.26.3≈
05.19

70. =FS  

8.4 RESULT 

According to above calculations, insulator sets will be considered as below table: 

 

Suspension Insulator Set Tension Insulator Set 

2*70KN (146*255mm,c.d=295mm) 
Porcelain/Ceramic Type 

2*70KN (146x255mm,c.d=295mm) 
Porcelain/Ceramic Type 
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9.0 SELECTION OF LOAD CONDITION 

Selection of load condition is based on I.P.I.S (Iranian Power Industry Standard) According to below 
figure and tables: 
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Load condition refer to PLS-CADD software to be selected according to below tables: 

 
Description          Air    Wind    Wind      Wire       Wire    Wire    Wire Ambient Weather     NESC   Wire     Wire 
                   DensityVelocityPressure       Ice        Ice     Ice   Temp.   Temp.    Load Constant   Wind     Gust 
                    Factor                 Thickness    Density    Load                  Factor          Height Response 
              (Q) (kg/m^3)                                                                               Adjust   Factor 
              (Pa/(m/s)^2)   (m/s)    (Pa)      (cm) (daN/dm^3) (daN/m) (deg C) (deg C)          (daN/m)  Model          
------------------------------------------------------------------------------------------------------------------------ 
    high wind        0.613 45.0001 1241.33         0          0       0     0.0               1        0   None        1 
   wind & ice        0.613      22 296.692       0.6     0.8956       0    -5.0    -5.0       1        0   None        1 
          eds        0.613               0         0          0       0    25.0    25.0       1        0   None        1 
 minimum temp        0.613               0         0          0       0    -5.0    -5.0       1        0   None        1 
     max temp        0.613               0         0          0       0    80.0    50.0       1        0   None        1 
 
 
 
 

10.0 TOWER LOADING TABLE 

The final ultimate loading tables of towers are as follows: 
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Suspension tower 3° (type A) 
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Tension tower 30° (type B) 
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Tension tower 90° (type C) 
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11.0 CONDUCTOR & SHIELD WIRE TENSION CRITERIA  

Refer to weather condition & S.F on I.P.I.S (Iranian Power Industry Standard) Sag Tension for 
conductor calculated With PLS-CADD software according to below tables: 

 
  Weather case    Cable     % of Maximum  Maximum   Applicable Cable 
               condition Ultimate Tension Catenary (blank=all cables) 
                                   (daN)      (m)                    

------------------------------------------------------------------- 
    high wind  Creep RS   50.000   0.000    0.000                    
    wind & ice  Creep RS   40.000   0.000    0.000                    
         eds   Creep RS   20.000   0.000    0.000                    

 min temp  Creep RS   25.000   0.000    0.000                    
   max temp  Creep RS   25.000   0.000    0.000    
      

12.0 TOWER LOADING TABLE  

Refer to weather condition & S.F on I.P.I.S (Iranian Power Industry Standard), Structure Loads 
Criteria for Tower Loading with PLS-CADD software according to below tables: 
Row # Description Weather case Cable  condition Wind  Direction Bisector  Wind Dir (deg) Wire  Vert.  Load  Factor

 Wire  and  Struct.  Wind  Load  Factor Wire  Tension  Load  Factor Struct.   Weight  Load  Factor Struct.   Wind  Area  Factor
 Struct.   Wind  Load  Model 

۱ high wind+ high wind Initial RS NA+ 0.00 1.1 1.1 1.1 1.1 1.1 Wind on Face 
۲ high wind- high wind Initial RS NA- 0.00 1.1 1.1 1.1 1.1 1.1 Wind on Face 
۳ min temp min temp Initial RS NA+ 0.00 1.1 1.1 1.1 1.1 1.1 Wind on Face 
٤ Broken Wire+ high wind Load RS NA+ 0.00 1.1 1.1 1.1 1.1 1.1 Wind on Face 
5 Broken Wire- high wind Load RS NA- 0.00 1.1 1.1 1.1 1.1 1.1 Wind on Face 
 

Tower Loading Calculation for all tower type with TL software according to below tables. This 
software is able to calculate three forces on tower cross arm (including Vertical, Transversal and 
Longitudinal) in every loading case and with appropriate safety factors. These loading forces use 
to checking that loading table of towers is sufficient. 
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13.0 TOWER DRAWINGS 

Tower single line diagram drawing shown in below: 
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