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1.0 [bookmark: _Toc343327774][bookmark: _Toc325006571][bookmark: _Toc328298189][bookmark: _Toc134274485]INTRODUCTION
[bookmark: _Toc343001687][bookmark: _Toc343327775]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.


2.0 [bookmark: _Toc343327080][bookmark: _Toc343327777][bookmark: _Toc328298191][bookmark: _Toc259347570][bookmark: _Toc292715166][bookmark: _Toc325006574][bookmark: _Toc134274486]SCOPE 
[bookmark: _Toc328298192]This document covers minimum necessary requirements for checking of Electrical & Mechanical parameters and study of 33KV OHL for approximately 1km single circuit to feeding 250kVA load in Binak Oilfield Development-BK14 (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 [bookmark: _Toc343327081][bookmark: _Toc343327778][bookmark: _Toc134274487]NORMATIVE REFERENCES
[bookmark: _Toc343001691][bookmark: _Toc343327082][bookmark: _Toc343327779][bookmark: _Toc325006576][bookmark: _Toc134274488]Local Codes & Standards
· IPS-E-EL-100                  	Engineering Standard for Electrical System Design 
· IPS-E-EL-160                  	Engineering Standard for Overhead Transmission & Distribution Lines
[bookmark: _Toc343001692][bookmark: _Toc343327083][bookmark: _Toc343327780][bookmark: _Toc134274489]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

[bookmark: _Toc343001693][bookmark: _Toc343327084][bookmark: _Toc343327781][bookmark: _Toc134274490]The Project Documents
· BK-BK14-PEDCO-110-EL-DW-0002		Over Head Line Plan and Profile - BK14
· BK-SSGRL-PEDCO-110-EL-CN-0012	Calculation note for 33kv OHL sag tension 
[bookmark: _Toc341278664][bookmark: _Toc341280195][bookmark: _Toc343327085][bookmark: _Toc343327782][bookmark: _Toc134274491]Environmental Data
Refer to "Electrical System Design Criteria; Doc. No. Electrical System Design Criteria". 




4.0 [bookmark: _Toc502745541][bookmark: _Toc43055550][bookmark: _Toc134274492]CONDUCTOR AND SHIELD WIRE PARAMETER
Conductor and shield wire parameters are according to below table:
	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









5.0 [bookmark: _Toc134274493]ELECTRICAL CALCULATIONS OF PHASE CONDUCTOR
[bookmark: _Toc502745543][bookmark: _Toc43055551][bookmark: _Toc134274494]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.
[image: C:\Users\admin\AppData\Local\Microsoft\Windows\INetCache\Content.Word\2.jpg]

· 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.

[bookmark: _Toc134274495]Short Circuit Calculation 
The thermal effect of short circuit current is according to below equation: 


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 [bookmark: _Toc502129283][bookmark: _Toc134274496]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.
[image: ] [image: ]
7.0 [bookmark: _Toc134274497]POWER LOSSES

The following equation is used to calculate power losses:





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:


8.0 [bookmark: _Toc134274498][bookmark: _Toc502054011][bookmark: _Toc502129156][bookmark: _Toc502129284][bookmark: _Toc99242050][bookmark: _Toc99242170][bookmark: _Toc99242207][bookmark: _Toc99276448][bookmark: _Toc99276529][bookmark: _Toc99276588][bookmark: _Toc99280706][bookmark: _Toc108352746][bookmark: _Toc108538775][bookmark: OLE_LINK7]INSULATOR AND FITTING CALCULATIONS
[bookmark: _Toc502129285][bookmark: _Toc134274499]Arcing Distance	
Minimum distance between conductor and pole and its accessories in terms of electrical calculated as follows:

	 
Where:
V = Nominal voltage = 33 kV
[bookmark: _Toc502129286][bookmark: _Toc134274500]Creepage Distance
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]33kV 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 = 36 x 40 = 1440 mm




[image: ]
[image: ]
IEC 60815 :
[image: ]
[image: C:\Users\afshar.sa.PGROUP\Desktop\d.png]
In accordance with the above calculations we get:

	Minimum required Arcing distance
	Minimum required Creepage distance

	246.5
(mm)
	1440
 (mm)


[bookmark: _Toc502129289][bookmark: _Toc134274501]Mechanical Tension Rate
Insulator and String Tension rate for Maximum U.T.S of conductors:


By selecting of 70 kN insulator:


[bookmark: _Toc502129294][bookmark: _Toc134274502]Result
According to above calculations, insulator sets will be considered as below table:

	Suspension Insulator Set
	Tension Insulator Set

	5*70KN (146*255mm,c.d=295mm)
Porcelain/Ceramic Type
	5*70KN (146x255mm,c.d=295mm)
Porcelain/Ceramic Type



9.0 [bookmark: _Toc134274503]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:
[image: C:\Users\admin\AppData\Local\Microsoft\Windows\INetCache\Content.Word\1.jpg]
[image: ]
[image: 3]
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 [bookmark: _Toc134274504]TOWER LOADING TABLE
The final ultimate loading tables of towers are as follows:







Suspension tower 3° (type A)
[image: ]








Tension tower 30° (type B)
[image: ]










Tension tower 90° (type C)

[image: ]











11.0 [bookmark: _Toc134274505]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   
     D02

12.0 [bookmark: _Toc108536609][bookmark: _Toc134274506]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
1	high wind+	high wind	Initial RS	NA+	0.00	1.1	1.1	1.1	1.1	1.1	Wind on Face
2	high wind-	high wind	Initial RS	NA-	0.00	1.1	1.1	1.1	1.1	1.1	Wind on Face
3	min temp	min temp	Initial RS	NA+	0.00	1.1	1.1	1.1	1.1	1.1	Wind on Face
4	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.
[image: LodOut-A][image: LodOut-B][image: LodOut-C]
13.0 [bookmark: _Toc108536610][bookmark: _Toc134274507]TOWER DRAWINGS
Tower single line diagram drawing shown in below:

[bookmark: _GoBack][image: ][image: ][image: ]
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Tower Loading Calculation

N

Tower Name A
Conductor Name Hyena
Number of Bundle 1
Rulling Span : (m) 180
Weight Span : (m) 320
Wind Span at Max. Angle : (m) 170
Wind Span at Min. Angle : (m) 200
Max. Line Angle 9 3
Min. Line Angle 1(9) 0
Tower Type Suspension
String Type Fog
Number of Insulator String 1
Number of Insulator Per String 2
Insulator Weight : (kg) 5
Insulator Diameter (mm) 255
Insulator Height (mm) 300
Fitting Weight : (kg) 10

[ 1] NESC -LIGHT 0 265 | 4908 || 4908 | o [ o1 1.1
2 HIGH WIND 0 45 10225 || 10225 | 11 || 11 || 11 | 11
3 B.W.C. In Case <3> 0 45 10225 || 10225 | 11 ]| 11 || o6s | 11
4 BL. 6 2 3722 647.7 11 | 11 o3[ 11

[ 1] NESC -LIGHT 131 154 0 170 320 3
2 HIGH WIND 131 423 0 200 320 0
3 B.W.C. In Case <3> 101 220 675 200 320 0
4 BL. 243 150 107 170 320 3
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Tower Loading Calculation

Tower Name B
Conductor Name Hyena
Number of Bundle 1
Rulling Span : (m) 180
Weight Span : (m) 380
Wind Span at Max. Angle : (m) 210
Wind Span at Min. Angle : (m) 240
Max. Line Angle 9 30
Min. Line Angle 1(9) 0
Tower Type Tension
String Type Fog
Number of Insulator String 1
Number of Insulator Per String 2
Insulator Weight : (kg) 5
Insulator Diameter : (mm) 255
Insulator Height ¢ (mm) 300
Fitting Weight : (kg) 10

490.8

[ 1] NESC -LIGHT 0 26.5 490.8 1.1 1.1 1.1 1.1
2 HIGH WIND 0 45 10225 10225 || v || 11 | it [ 11
3 B.W.C. In Case <3> 0 45 10225 10225 | v [ 1 [ i [ o1
4 BL. 6 2 3722 647.7 |t [ o [ o1t

[ 1] NESC -LIGHT 233 439 0 210 || 380 [[ 30
2 HIGH WIND 233 1042 0 210 || 380 || 30
3 B.W.C. In Case <3> 138 538 1125 210 || 380 || 30
4 BL. 307 442 303 210 || 380 [[ 30
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Tower Loading Calculation

Tower Name (6]
Conductor Name Hyena
Number of Bundle 1
Rulling Span : (m) 180
Weight Span : (m) 400
Wind Span at Max. Angle : (m) 220
Wind Span at Min. Angle : (m) 250
Max. Line Angle 9 90
Min. Line Angle 1(9) 0
Tower Type Tension
String Type Fog
Number of Insulator String 1
Number of Insulator Per String 2
Insulator Weight : (kg) 5
Insulator Diameter (mm) 255
Insulator Height (mm) 300
Fitting Weight : (kg) 10

490.8

[ 1] NESC -LIGHT 0 26.5 490.8 1.1 1.1 1.1 1.1
2 HIGH WIND 0 45 10225 10225 || v || 11 | it [ 11
3 B.W.C. In Case <3> 0 45 10225 10225 | v [ 1 [ i [ o1
4 BL. 6 2 3722 647.7 |t [ o o1
5 || EDE. 0Deg. InCase <3> 0 45 10225 10225 || v || 11 | 1t [ 11

220

400

[ 1] NESC -LIGHT 242 930 0 90
2 HIGH WIND 242 2071 0 220 |[ 400 || 90
3 B.W.C. In Case <3> 143 1053 1125 220 || 400 [[ 90
4 BL. 320 952 303 220 || 400 || 90
5 FDE. 0Deg InCase <3~ 233 399 1125 130 || 380 0
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Ampacity and Temoerature Input Data

Project Name
[Ambient Temperature ZoC 51.8
'Wind Velocity m/s 0.6096
Wind Angle ‘deg. 270
Elevation Above Sea Level ‘m 92
Line Latitudo “deg. 33
[Atmosphere Condition Industrial
[Max. Sun Radiation Hour Noon
Line Direction East-West
Conductor Name Hyena
Conductor Diameter ‘mm 14.57
[Frequemcy ‘Hz 50
Coefficient of emissivity 0.5
Coefficient of solar absorption 0.5
Output Data
Radiated heat loss (w/ft)-qr 1.3999
Convected Heat Loss (w/ft)-qc 6.8942
[Heat gain from the sun (w/ft)-gs 1.8703
Ac Resistance of Cond. at Max Temperature (ohm/km) -Rac 0.3316557
Max. Conductor Temperature (°C) 75
Max. Conductor Ampacity (Amp.) 252.08
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