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1.0 [bookmark: _Toc343327774][bookmark: _Toc325006571][bookmark: _Toc328298189][bookmark: _Toc113108068]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 road, wellhead facilities (with electric power supply) for W007S shall be done. In addition, construction of new flowline from aforementioned well location to Binak B/C unit (with extension of relevant manifold) is in the Project scope of work.
[bookmark: _Toc343001687][bookmark: _Toc343327775]GENERAL DEFINITION
The following terms shall be used in this document.
	CLIENT:	
	National Iranian South Oilfields Company (NISOC) 

	PROJECT:
	Binak Oilfield Development – Construction of Well Location, Wellhead Facilities, Electrification Facilities, Flowlines for W007S 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 EPD/EPC CONTRACTOR (GC) and approved by CLIENT (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 CLIENT 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: _Toc86222939][bookmark: _Toc110180368][bookmark: _Toc112687023][bookmark: _Toc113108069][bookmark: _Toc259347570][bookmark: _Toc292715166][bookmark: _Toc325006574]SCOPE
[bookmark: _Toc328298192][bookmark: _Toc343327081][bookmark: _Toc343327778]This specification describes the practices that shall be employed and the Standards that will be 
required to be met for the UPS sizing of the required AC power for Instrument and telecomm 
system. 
3.0 [bookmark: _Toc86222940][bookmark: _Toc110180369][bookmark: _Toc112687024][bookmark: _Toc113108070]NORMATIVE REFERENCES
[bookmark: _Toc343001691][bookmark: _Toc343327082][bookmark: _Toc343327779][bookmark: _Toc86222941][bookmark: _Toc110180370][bookmark: _Toc112687025][bookmark: _Toc113108071][bookmark: _Toc325006576]Codes & Standards
· [bookmark: _Toc343001693][bookmark: _Toc343327084][bookmark: _Toc343327781]IPS-M-EL-176(2)	Material & Equipment Standard for Uninterruptible Power Supply System (UPS)
· IPS-E-EL-100	Engineering Standard For Electrical System Design (Industrial And Non-Industrial)
[bookmark: _Toc86222942][bookmark: _Toc110180371][bookmark: _Toc112687026][bookmark: _Toc113108072]The Project Reference Documents
· IEC 62040-3	Uninterruptible power systems-methods of specifying the performance and test requirements
· IEC 60146	Semiconductor Converters
· IEC 60529	Classification of degrees of protection provided by enclosures
· IEEE 1115	Recommended practice for sizing Nickel-Cadmium batteries for stationary applications
[bookmark: _Toc536000772][bookmark: _Toc86222943][bookmark: _Toc110180372][bookmark: _Toc112687027][bookmark: _Toc113108073]The Project Documents
· [bookmark: _Toc341278664][bookmark: _Toc341280195][bookmark: _Toc343327085][bookmark: _Toc343327782]BK-GNRAL-PEDCO-000-PR-DB-0001	Process Basis Of Design
· BK-GNRAL-PEDCO-000-EL-DC-0001	Electrical System Design Criteria
· BK-GNRAL-PEDCO-000-EL-SP-0003 	Specification For UPS System
· [bookmark: _Toc536000773][bookmark: _Toc86222944][bookmark: _Toc110180373]BK-W007S-PEDCO-110-IN-LI-0007		I&C Power Consumption Summary –Extension of Binak B/C Manifold Environmental Data
Refer to " Process Basis of Design; Doc. No. BK-GNRAL-PEDCO-000-PR-DB-0001". 
[bookmark: _Toc536000774][bookmark: _Toc86222945][bookmark: _Toc110180374][bookmark: _Toc112687028][bookmark: _Toc113108074]Language & System of Units
All documentation, drawings, data, etc. furnished by the manufacturer shall be in English. SI metric system of measurement shall be used except for pipe and pipe fitting sizes, flange ratings and nozzle dimensions in which inch will be used. 
4.0 [bookmark: _Toc468799608][bookmark: _Toc536000775][bookmark: _Toc86222946][bookmark: _Toc110180375][bookmark: _Toc112687029][bookmark: _Toc113108075]Design Basis
	Assumptions for Battery Sizing for AC UPS

	Input AC Voltage
	400VAC (3Ph)

	Input AC Voltage frequency
	50Hz ± 5%

	AC System Nominal Voltage
	110 VAC ± 1%

	AC System Voltage Limits
	104.50 VAC ~ 134.20 VAC

	Overall Aging Factor
	1.1

	Design Margin Factor
	1.1

	Battery Backup Time
	2 hours

	Battery Configuration
	2 x 100%

	Battery Rate
	M rate

	Max. Temperature
	52 oC

	Min. Temperature
	5  oC

	Design Temperature
	20  oC

	Power Factor
	0.85

	Inverter Efficiency
	0.9

	DC Link Voltage (*)
	By Vendor

	Min. System Voltage ( % )
	10 %

	Max. System Voltage ( % )
	+ 21 %

	Charger Configuration
	2 x 100%

	Battery Type
	Ni-Cd (SBM)

	Nominal Cell Voltage
	1.2 V/Cell

	Battery Float Voltage
	1.4 V/Cell

	Battery Boost Voltage
	1.44 V/Cell

	Battery End Voltage
	1.136 V/Cell

	Battery Equalize Voltage
	1.45 ~ 1.55 V Cell

	Battery Initial Voltage
	1.65~1.75 V Cell

	Battery Cell Number
	92 Cells Each Bank


[bookmark: _Toc86222948][bookmark: _Toc468799609][bookmark: _Toc536000776] (*) To be finalized by vendor.
5.0 [bookmark: _Toc86222949][bookmark: _Toc110180376][bookmark: _Toc112687030][bookmark: _Toc113108076]UPS SIZING
The total required AC power for control and telecomm system which shall be supplied by UPS system in Binak manifold in Bushehr province is calculated according to the following data. The output rating of UPS should be 110 VAC.
5.1 [bookmark: _Toc281154711][bookmark: _Toc283878652][bookmark: _Toc468799610][bookmark: _Toc536000777][bookmark: _Toc86222950][bookmark: _Toc110180377][bookmark: _Toc112687031][bookmark: _Toc113108077]AC LOAD PROFILE
According to I&C Power Consumption Summary Doc No ” BK-W007S-PEDCO-110-IN-LI-0007”, total required AC power for control system has been shown in table (1):
	 Table (1): AC Load Consumption of instrument & control systems

	DESCRIPTION
	TOTAL POWER (KW)

	Total Power Consumption 
	5.6



According to MOM, this power demand by Considering 1.2 spare capacity in electrical will be:
Total continuous load (KW): 5.6 x 1.2 = 6.72 kw.
By considering power factor 0.85, output apparent power will be:
S=7.9 KVA
This consumption is provided by the normal AC supply source through rectifier. Battery does not interfere in normal operating condition. When normal AC supply source fails, then the UPS makes use of its battery to provide the power to loads.
[bookmark: _Toc521840014][bookmark: _Toc522112159][bookmark: _Toc536000780][bookmark: _Toc27919146][bookmark: _Toc86222544][bookmark: _Toc86222722][bookmark: _Toc86222953][bookmark: _Toc87960403][bookmark: _Toc87964264][bookmark: _Toc88395499]Figure (1) shows the AC load profile for UPS system.
Power (KW)
6.72
Time (min.)
60
120




	

Figure (1): AC Load Profile
5.2 [bookmark: _Toc281154713][bookmark: _Toc283878654][bookmark: _Toc468799617][bookmark: _Toc536000784][bookmark: _Toc86222957][bookmark: _Toc110180378][bookmark: _Toc112687032][bookmark: _Toc113108078]Battery Sizing Calculation
Regarding to the specification for UPS System, the size of battery has been calculated at 100% capacity for each battery bank. Based on IEEE 1115 battery sizing are as follows:
Selected Batteries acc to Attachment-1: SAFT Software Calculation report is 92-Cell SBM241
5.3 [bookmark: _Toc281154717][bookmark: _Toc283878657][bookmark: _Toc468799619][bookmark: _Toc536000785][bookmark: _Toc86222958][bookmark: _Toc110180379][bookmark: _Toc112687033][bookmark: _Toc113108079]UPS BATTERY CHARGER CALCULATION
Based on IPS-M-EL-174(2) standard, the station battery charger should be sized in accordance with the following formulas; 
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6.0 [bookmark: _Toc468799622][bookmark: _Toc536000787][bookmark: _Toc86222960][bookmark: _Toc110180380][bookmark: _Toc112687034][bookmark: _Toc113108080]CONCLUSION
The final result of battery / charger systems is calculated as follows:
Number of battery cells	: 2  92
Cell Battery Ah		: 2 92  241 Ah
Charger rated current	: 2  120 A
Note 1: The final sizes of UPS, battery Ah and quantity of cells shall be recalculated by vendor according to the final data. In addition vendor shall consider the minimum voltage 93V for UPS system.
[bookmark: _GoBack]Note 2: Since 1.5 Kw of 110 VAC UPS will supply 24 VDC existing marshalling system, therefore according to “UPS Single Line Diagram - Extension of Binak B/C Manifold (BK-W007S-PEDCO-110-EL-SL-0002)” a convertor 110 VAC to 24 VDC shall be considered by vendor on distribution panel of UPS.
7.0 [bookmark: _Toc110180381][bookmark: _Toc112687035][bookmark: _Toc113108081]ATTACHMENTS
ATTACHMENT A- Native File of 110 VAC Calculation
ATTACHMENT B- I&C Power Consumption Summary
ATTACHMENT 1- Catalogue
ATTACHMENT 2- Battery Sizing Report for 110 VAC
ATTACHMENT 3- Battery Stand proposal for 110 VAC (92xSBM241+EQ-1US-ST__2)
ATTACHMENT 4- Battery Data sheet for 110 VAC 
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