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[bookmark: _Toc329267677][bookmark: _Toc332021978][bookmark: _Toc337624483][bookmark: _Toc504444060][bookmark: _Toc73257089][bookmark: _Toc84748586][bookmark: _Toc138827665][bookmark: _Toc84149423]Preamble

[bookmark: _Toc337624484]Scope
[bookmark: _Toc308178682][bookmark: _Toc337624485]Purpose
This specification defines the minimum design, fabrication, inspection and testing requirements for the supply of the Positive Displacement Pumps - Reciprocating. It is an exhaustive document detailing the scope of supply and the associated design rules requested by TOTAL E&P for the procurement of Positive Displacement Pumps - Reciprocating electric motor driven packages.
[bookmark: _Toc267661547][bookmark: _Toc268191555][bookmark: _Toc270084711][bookmark: _Toc274658394][bookmark: _Toc276129763][bookmark: _Toc276130000][bookmark: _Toc276130186][bookmark: _Toc276453791][bookmark: _Toc276453976][bookmark: _Toc308178683][bookmark: _Toc337624486]Application
This document applies to the design of all Positive Displacement Pumps driven by electrical motors. This document applies to API Std 674 pumps.
[bookmark: _Toc267661548][bookmark: _Toc268191556][bookmark: _Toc270084712][bookmark: _Toc274658395][bookmark: _Toc276129764][bookmark: _Toc276130001][bookmark: _Toc276130187][bookmark: _Toc276453792][bookmark: _Toc276453977][bookmark: _Toc308178684][bookmark: _Toc337624487]General Rules
All deviations from this specification or the documents referred to herein shall be stated in writing in the Appendix 5 of this specification. In the absence of such a statement, it is assumed that the requirements of the specifications are met without exception. Failure to meet the requirements of this specification and referenced documents shall be corrected at Supplier’s cost. Exceptions and deviations to the specifications shall be part of Supplier’s proposal and will be subject to Company approval.
Where this specification, or any other project document, allows the Supplier to propose an “option”, the Supplier shall clearly state the selected option in his bid.
In cases the Supplier provides outsourced equipment, he shall be responsible for the coordination of the Sub-Suppliers, and ensure the full compatibility of all the equipment. In particular, they shall be compatible in terms of safety, environment, operability, dimensions, weight, performance, control, noise and vibration behavior.
Components not mentioned in this specification that are necessary for the operation of the equipment or required by certifying agency, regulatory bodies or by law, shall be Supplier standard components.
The present document remains a General Specification as long as the modifiable forms are not completed. It becomes the Project Specification once these modifiable forms are completed and shall therefore not be considered as a General Specification any more.
Then, the General Specification shall be attributed a Project reference number with the associated Project front page.
Preamble shall be completed with the Project description (location, number of machines, etc.).
If Project specificities require amendments to non modifiable parts of this specification or to the documents referred to herein, they shall be considered as deviations and stated in writing in the Appendix 5 of this specification.
This specification will then be issued in two steps:
Issued “for inquiry”
Issued “for purchase”.
The applicable documents shall be considered in the following order:
Local regulations
Classification Society Rules (If applicable)
Frame agreement if available - Frame agreement: Applicable  - Not applicable 
This completed specification and associated data sheets
Referenced General Specifications
Referenced Project specifications
Codes and standards.
[bookmark: _Toc337624488]Reference documents
The reference documents listed below form an integral part of this General Specification. 
External Documents
Unless otherwise stipulated, the applicable version of these documents, including relevant appendices and supplements, is the latest revision published at the effective date of this document.
	Reference
	Title
	

	1999/92/EEC
(ATEX 1181/ATEX 1372)
	European Directive 1999/92/EEC (16/12/99) on minimum requirements for improving the safety and health protection of workers potentially at risk from explosive atmospheres
	

	94/9/EC
(ATEX 100a[footnoteRef:1]/ATEX 95[footnoteRef:2]) [1:  Reference to Articles 100/118 of the Treaty of Rome]  [2:  Reference to Articles 95/137 of the Treaty of Amsterdam] 

	European Directive 94/9/EC (23/03/94) on the approximation of the laws of the Member State concerning equipment and protective systems intended for use in potentially explosive atmosphere
	

	API Std 674
	Positive Displacement Pumps - Reciprocating.
	

	API Std 677
	General Purpose Gear Units.
	

	ASME VIII Division 1
	Boiler and Pressure Vessel Code
	

	DIN 55473
	Auxiliary means of packaging - Desiccant in bag - Technical delivery conditions.
	

	IP 15
	Area Classification Code for Petroleum Installation handling flammable fluids - July 2005 (3rd edition)
	

	ISO 780
	Packaging. Pictorial marking for handling of goods
	

	NF H00-310
	Industrial packagings. Flexible and heat sealing protection materials of low coefficient of water vapour transmission (P < 0.3 g/m2 24 h)
	

	NF H00-320
	Packaging. Desiccant. Specifications and tests
	

	US MIL STD-2073-1 E
	Standard Practice for Military Packaging
	

	US MIL D 3464E
	Desiccants, activated, bagged, packaging use and static dehumidification.
	

	US MIL PRF 131K
	Performance Specification: Barrier Materials, Watervaporproof, Greaseproof, Flexible, Heat-Sealable
	



Total General Specifications
Unless otherwise stipulated, the applicable version of these documents, including relevant appendices and supplements, is the latest revision published in the applicable yearly collection.
TOTAL EP General Specification Referential is applicable for the following Project:
[bookmark: Texte4]     
The following Company specifications are fully applicable to all purchased equipment as listed in paragraph 3.1 completed by the technical details reported in paragraph 4 and taken into account accepted deviations as listed in Appendix 5. The second level General Specifications mentioned in each individual specification are not applicable if they are not listed in the below tables. The standards, professional documents, regulations and codes mentioned in each General Specification are applicable.
The following list may also be complemented with other specific Project detailed specifications which would include additional requirements, as applicable or deemed necessary by Company or Contractor.
	Reference
	Title
	

	GS EP COR 350
	External protection of offshore and coastal structures and equipment by painting
	

	GS EP COR 354
	External protection of onshore structures and equipment by painting
	

	GS EP COR 356
	Corrosion Protection of Fasteners for Subsea and Topside Applications
	

	GS EP ELE 011
	Electrical requirements for packaged units
	

	GS EP ELE 031
	Design of earthing and bonding systems
	

	GS EP ELE 079
	Electrical apparatus for potentially explosive gas atmospheres
	

	GS EP ELE 111
	Induction motors
	

	GS EP ELE 121
	HV Variable Speed Drive Systems
	

	GS EP ELE 161
	Electrical cables
	

	GS EP EXP 217
	Requirements to Vendors, Suppliers and EPC’S for spare parts
	

	GS EP INS 101
	Instrumentation engineering, supply and construction general requirements
	

	GS EP INS 102
	Instrumentation identification
	

	GS EP INS 107
	Design and installation of instrumentation links
	

	GS EP INS 110
	Instrumentation for package units
	

	GS EP INS 135
	Cyber Security requirements for design and supply of ICSS and Package Systems
	

	GS EP INS 900
	Instrument hook-up diagrams
	

	GS EP MEC 101
	Driver Power Sizing
	

	GS EP MEC 240
	Special Purpose Couplings for Petroleum, Chemical, and Gas Industry Services according to API Standard 671
	

	GS EP MEC 281
	Lubrication, Shaft Sealing and Oil Control Systems and Auxiliaries according to ISO 10438 / API Standard 614
	

	GS EP MEC 292
	Rotating Machines Packages Installation Requirements
	

	GS EP MEC 300
	Noise and Vibration of Rotating Machine Packages
	

	GS EP PVV 102
	Piping Hook-up Standards
	

	GS EP PVV 112
	Piping material classes
	

	GS EP PVV 142
	Valves
	

	GS EP PVV 143
	Metallic pipes
	

	GS EP PVV 144
	Fittings
	

	GS EP PVV 145
	Flanges
	

	GS EP PVV 146
	Bolting for piping
	

	GS EP PVV 147
	Gaskets for piping and vessels
	

	GS EP PVV 175
	Cleaning of piping and vessels
	

	GS EP PVV 211
	Design and fabrication of pressure vessels according to ASME VIII
	

	GS EP PVV 412
	Plate and frame heat exchanger
	

	GS EP PVV 415
	Design and fabrication of air cooler
	

	GS EP STR 001
	Weight monitoring and weighing offshore units
	

	GS EP STR 103
	Design and fabrication of skids and equipment supporting structures
	





In case one of the previous General Specifications is completed with one or more Project specific detailed specification(s), then these detailed specifications (and their respective revision) shall be added to the following list. No amendment will be made to the GS EP MEC specifications since these documents are already amended in the paragraph 4.1 of this specification.
Project Documentations (to be completed by Company or Contractor)
	
	Designation
	Rev
	Reference

	1
	Pump system PFD (*)
	   
	[bookmark: Texte18]     

	2
	Pumping area layout (*)
	   
	[bookmark: Texte19]     

	3
	Project specification for electrical requirements for packaged units (*)
	   
	[bookmark: Texte20]     

	4
	Instrument tagging specification
	   
	[bookmark: Texte21]     

	5
	Instrument list database specification
	   
	[bookmark: Texte22]     

	  
	[bookmark: Texte6]     
	   
	[bookmark: Texte23]     

	  
	[bookmark: Texte7]     
	   
	[bookmark: Texte24]     

	  
	[bookmark: Texte8]     
	   
	[bookmark: Texte25]     

	  
	[bookmark: Texte9]     
	   
	[bookmark: Texte26]     

	  
	[bookmark: Texte10]     
	   
	[bookmark: Texte27]     

	  
	[bookmark: Texte11]     
	   
	[bookmark: Texte28]     

	  
	[bookmark: Texte12]     
	   
	[bookmark: Texte29]     

	  
	[bookmark: Texte13]     
	   
	[bookmark: Texte30]     

	  
	[bookmark: Texte14]     
	   
	[bookmark: Texte31]     

	  
	[bookmark: Texte15]     
	   
	[bookmark: Texte32]     

	  
	[bookmark: Texte16]     
	   
	[bookmark: Texte33]     

	  
	[bookmark: Texte17]     
	   
	[bookmark: Texte34]     


Note: All the documents identified by (*) shall be available along with this specification for the issue for inquiry and for purchase.
Project data sheets are listed in paragraph 5.
[bookmark: _Toc270084714][bookmark: _Toc274658397][bookmark: _Toc276129766][bookmark: _Toc276130003][bookmark: _Toc276130189][bookmark: _Toc276453794][bookmark: _Toc276453979][bookmark: _Toc308178686][bookmark: _Toc337624489]Scope of supply and exclusion
[bookmark: _Toc270084715][bookmark: _Ref273955890][bookmark: _Ref274116759][bookmark: _Toc274658398][bookmark: _Toc276129767][bookmark: _Toc276130004][bookmark: _Toc276130190][bookmark: _Toc276453795][bookmark: _Toc276453980][bookmark: _Toc308178687][bookmark: _Toc337624490]Scope of supply
The Vendor shall be responsible for the design, supply of materials, manufacture, assembly, supply of drawings and data, all Sub-Vendor co-ordination, testing, delivery and guarantees of the below components:
Note 1: The column “Required” indicates the level of requirement of each item, according to the below rule:
“X” means that the item is a base case requirement.
[image: ] means that the item is an optional requirement specific to the project. “Y” for YES if the option is selected or “N” for NO if the option is not selected.
Note 2: The column “Description” may offer alternative technical choices that shall be fixed prior to the issue “For inquiry” by ticking the appropriate mark box [image: ].
	#
	Item
	Description
	Required
	Tag
	Quantity
	

	1
	ON SKID EQUIPMENT
	

	1.1
	Pump including but not limited to:
	

	1.1.1
	Pump
	As per API Std 674 and as amended in referenced paragraph 4.2 of this specification.
	X
	     
	[bookmark: Texte35]     
	

	1.1.2
	Counter flanges for main process connections
	Counter flanges as per GS EP PVV 112 or Project piping classes -if any-.
	X
	
	[bookmark: Texte37]     
	

	1.2
	Electric motor including but not limited to:
	

	1.2.1
	Main electric motor
	As per GS EP ELE 111 and GS EP MEC 101 and as per data sheet referenced in paragraph 5 of this specification.
	X
	     
	[bookmark: Texte43]     
	

	1.2.2
	Electric terminal box
	HV electric terminal box mounted on the electric motor. The supply of the associated cable glands is defined in the data sheet referenced in paragraph 5 of this specification.
	X
	     
	[bookmark: Texte44]     
	

	1.2.3
	Electric motor cooler
	As per data sheet referenced in paragraph 5 of this specification.
	X
	     
	[bookmark: Texte45]     
	

	1.2.4
	All associated instrumentation and auxiliary junction boxes
	
	X
	     
	[bookmark: Texte46]     
	

	1.3
	Power transmission equipment including but not limited to:
	

	1.3.1
	Gearbox
	As per API Std 677 and as per data sheet referenced paragraph 5 of this specification.	
	N/A if pump direct 
driven.
	
	X
	     
	[bookmark: Texte47]     
	

	1.3.2
	Temperature and vibration probes
	As per API Std 677 paragraph 3.4.	
	N/A if pump direct 
driven.	
	X
	
	[bookmark: Texte50]     
	

	1.3.3
	LS flexible spacer type coupling
	As per paragraph 4.3.3 of this specification.	
	N/A if pump direct 
driven.	
	X
	     
	[bookmark: Texte51]     
	

	1.3.4
	LS coupling guard
	As per paragraph 4.3.3 of this specification.	
	N/A if pump direct 
driven.	
	X
	
	[bookmark: Texte53]     
	

	1.3.5
	HS flexible spacer type coupling
	As per paragraph 4.3.3 of this specification and GS EP MEC 240.
	X
	     
	[bookmark: Texte54]     
	
	

	1.3.6
	HS coupling guard
	As per paragraph 4.3.3 of this specification and GS EP MEC 240.
	X
	
	[bookmark: Texte55]     
	
	

	1.4
	Power end frame and pump liquid end oil system (As per GS EP MEC 281 and as per data sheet referenced paragraph 5.6 of this specification) including but not limited to:
Note: only in case hydrodynamic bearings are provided.
	

	1.4.1
	Reservoir
	As per API Std 614 Figure B.5 - Class I and GS EP MEC 281 part 2 paragraph 4.3.13.
	X
	     
	[bookmark: Texte56]     
	

	1.4.2
	Lube oil pump
	Shaft driven or AC motor driven following GS EP ELE 111.
	X
	     
	[bookmark: Texte58]     
	

	1.4.3
	Lube oil cooler
	Lube oil air cooler made of AISI 316 stainless steel as per GS EP PVV 415 and as per API Std 614 Figure B.5 - Class I	
	Lube oil water cooler as per GS EP PVV 412 (oil pressure above water pressure) and as per API Std 614 Figure B.5 - Class I	
	X
	     
	[bookmark: Texte60]     
	

	
	
	 N/A Off skid
	
	
	
	

	1.4.4
	Lube oil filters
	As per API Std 614 Figure B.5 - Class I. Twin AISI 316 stainless steel oil filters with continuous flow transfer valve for lube oil.
	X
	     
	[bookmark: Texte67]     
	

	1.4.5
	Pressure limiting valve
	As per API Std 614 Figure B.5 - Class I.
	X
	     
	     
	

	1.4.6
	Strainer
	As per API Std 614 Figure B.5 - Class I.
	X
	     
	     
	

	1.4.7
	All associated piping, piping accessories and valves
	All associated interconnecting piping, piping accessories and valves made in AISI 316/316L stainless steel on the whole system as per paragraph 4.3.7 of this specification. Tubing is not allowed, except for the instruments impulse lines as per GS EP INS 107, GS EP PVV 102 and GS EP INS 900.
	X
	
	[bookmark: Texte68]     
	

	1.4.8
	All associated instrumentation
	As per data sheet referenced paragraph 5 of this specification, as per paragraph 4.3.5 of this specification and mounted as per GS EP PVV 102 and GS EP INS 900.
	X
	
	[bookmark: Texte69]     
	

	1.4.9
	One local gauge panel
	Made of AISI 316/316L stainless steel with instruments as per as per data sheet referenced paragraph 5.6 of this specification.
	X
	
	[bookmark: Texte70]     
	

	1.5
	Base plate including but not limited to:
	

	1.5.1
	Fabricated steel common base plate
	As per paragraph 4.3.2 of this specification.
	X
	
	[bookmark: Texte71]     
	

	1.6
	Controls & Instrumentation, including but not limited to:
	

	1.6.1
	Terminal junction boxes
	All terminal junction boxes located at skid edge as per GS EP INS 101 and GS EP INS 107.
	X
	
	[bookmark: Texte74]     
	

	1.6.2
	Cable glands
	Cable glands for departing multi-core cables, defined by Project and blinded off suitably for transport and storage. In case the option is not selected, the gland plates shall be pre-drilled and blinded off.
	
	
	[bookmark: Texte75]     
	

	
	
	For all other cables, junction boxes shall be provided with cable gland plates and associated cable glands.
	X
	
	
	

	1.6.3
	Instrumentation cables
	All instrument cables between instruments and skid mounted junction boxes / local gauge board indicator as per GS EP ELE 161 and GS EP INS 107.
	X
	
	[bookmark: Texte76]     
	

	1.6.4
	Instrumentation Cable trays and covers
	All necessary cables trays with covers made of AISI 316 between instruments and skid mounted junction boxes as per GS EP INS 107.
Empty cable trays shall be installed for the departing multi-core cables -supplied and installed by others- between the terminal junction boxes and the skid edge.
	X
	
	[bookmark: Texte77]     
	

	1.6.5
	Shut down push buttons
	
	X
	
	[bookmark: Texte78]     
	

	1.7
	Electrical including but not limited to
	

	1.7.1
	Electrical cables trays and covers
	All necessary cables trays with covers made of AISI 316 between all electrical consumers mounted on skid and the skid edge.
	X
	
	[bookmark: Texte79]     
	

	2
	OFF SKID EQUIPMENT (shipped loose)
	

	2.1
	Variable Speed Drive system including but not limited to:
	

	2.1.1
	HV Variable Speed Drive
	As per data sheet referenced in paragraph 5.3 of this specification and as per GS EP ELE 121.
	X
	     
	[bookmark: Texte85]     
	

	2.1.2
	Power transformer
	As per data sheet referenced in paragraph 5.4 of this specification and as per paragraph 4.17 of GS EP ELE 121.
	X
	     
	[bookmark: Texte86]     
	

	2.1.3
	Harmonic Filter
	As per GS EP ELE 121.
	X
	     
	[bookmark: Texte87]     
	

	2.2
	Valves, instruments and piping including but not limited to:
	

	2.2.1
	Pulsation suppression devices
	Dampeners or accumulators are provided on skid whenever design permits, otherwise will be shipped loose for installation by Contractor.
	X
	     
	[bookmark: Texte89]     
	

	2.2.2
	External relief valve
	External full flow PSV is provided to protect downstream equipment, loose shipped for installation by Contractor. The pump shall be protected by its own internal PSV.
	X
	
	[bookmark: Texte90]     
	

	2.3
	Spare parts and special tools including but not limited to:
	

	2.3.1
	Special tools
	Detailed scope is given in the paragraph 8.2 of this specification.
	X
	
	1 set
	

	2.3.2
	Spare parts for, commissioning and start up
	Detailed scope is given in paragraph 8.1.1 of this specification.
	X
	
	1 set
	

	2.3.3
	Capital spare parts
	Detailed scope is given in the paragraph 8.1.2 of this specification.
	X
	
	1 set
	

	3
	MISCELLANEOUS
	

	3.1
	Baseplate anchors and shims
	As per paragraph 4.3.2 and Appendix 2 of this specification.
	X
	
	[bookmark: Texte97]     
	

	3.2
	Off skid equipment anchors and shims
	All anchors and shims for all off skid equipment supplied by Supplier.
	X
	
	     
	

	3.3
	Piping
	All necessary on-skid tubing / piping.
	X
	
	[bookmark: Texte98]     
	

	3.4
	Documentation
	Set of documents as per Appendix 3 of this specification.
	X
	
	1 set
	

	3.5
	Acoustical simulation
	As per API Std 674 Annex C, Analysis Approach 2. 
	X
	
	     
	

	3.6
	Package 3D model review
	Review of the package 3D models for maintenance areas review as per paragraph 4.3.11 of this specification.
	X
	
	1
	

	3.7
	Personal protection
	As per paragraph 4.3.9.1 of this specification.
	X
	
	[bookmark: Texte100]     
	

	3.8
	Painting and coating
	As per paragraph 4.3.8 of this specification.
	X
	
	[bookmark: Texte101]     
	

	3.9
	Limit flanges
	All limit flanges as per GS EP PVV 112 or project piping classes-if available- equipped with blind flanges for transportation.
	X
	
	[bookmark: Texte102]     
	

	3.10
	Package packing and preservation
	As per paragraph 9 of this specification.
	X
	
	[bookmark: Texte103]     
	

	3.11
	Earthing network
	Earthing design and implementation as per GS EP ELE 031 and GS EP INS 107.
	X
	
	[bookmark: Texte104]     
	

	3.12
	Lube oil system flushing kit
	Kit made of all necessary flexible hoses for machinery bearings bypass.
	X
	
	1 set
	

	3.13
	Lifting tools for the complete package
	Consists of slings, shackles, and spreader bar as per paragraph 4.3.2.4 of this specification and as per GS EP STR 103.
	X
	
	1 set
	

	3.14
	Specific climate considerations
	Tropicalization
	Winterization
	None
	X
	
	     
	

	4
	TESTS
	

	4.1
	Factory tests
	

	4.1.1
	Pump
	As per paragraph 7 of this specification.
	X
	
	[bookmark: Texte109]     
	

	4.1.2
	Electric motor
	As per paragraph 7 of GS EP ELE 111 and data sheet referenced in the paragraph 5.2 of this specification.
	X
	
	[bookmark: Texte110]     
	

	4.1.3
	Gearbox (if any)
	As per API Std 677 paragraph 4.3.
	X
	
	[bookmark: Texte111]     
	

	4.1.4
	Lube oil unit
	As per paragraph 7.3 of GS EP MEC 281.
	X
	
	[bookmark: Texte112]     
	

	4.1.5
	Complete unit tests
	As per paragraph 7 of this specification.
	X
	
	[bookmark: Texte115]     
	

	4.1.6
	Noise and vibration tests
	As per paragraphs 4.3.9.2 and 7 of this specification.
	X
	
	[bookmark: Texte116]     
	

	4.2
	Site Acceptance Tests
	

	4.2.1
	Complete unit tests
	As per paragraph 7.5 of this specification.
	X
	
	[bookmark: Texte117]     
	



Vendor shall be responsible for the physical and technical compatibility of the entire package and shall ensure that all equipment and components provided are suitable for the operations intended.
[bookmark: _Toc266812001][bookmark: _Toc268191560][bookmark: _Toc270084716][bookmark: _Toc274658399][bookmark: _Toc276129768][bookmark: _Toc276130005][bookmark: _Toc276130191][bookmark: _Toc276453796][bookmark: _Toc276453981][bookmark: _Toc308178688][bookmark: _Toc337624491]Exclusions
The following equipment are not included in the scope of supply:
Counter flanges, gasket and bolting for connecting flanges at battery limits of Vendor’s supply (except pump companion flanges in Vendor’s scope)
All piping outside the package
Electric and instrument cables outside the package
All earthing cables outside the package.
[bookmark: _Toc270084717][bookmark: _Ref273955906][bookmark: _Ref274116760][bookmark: _Toc274658400][bookmark: _Toc276129769][bookmark: _Toc276130006][bookmark: _Toc276130192][bookmark: _Toc276453797][bookmark: _Toc276453982][bookmark: _Toc308178689][bookmark: _Toc337624492]Basis of design
[bookmark: Texte118]This paragraph details the technical specificities of       project that are not covered in the Company General Specifications nor in the Project documents.
[bookmark: _Toc270084718][bookmark: _Ref274119764][bookmark: _Toc274658401][bookmark: _Toc276129770][bookmark: _Toc276130007][bookmark: _Toc276130193][bookmark: _Toc276453798][bookmark: _Toc276453983][bookmark: _Toc308178690][bookmark: _Toc337624493]Particular specification for rotating equipment
This paragraph indicates where the Company General Specifications Project specificities are covered. The paragraphs mentioned in the following charts refer to TOTAL EP General Specifications Referential 2013.

	GS EP MEC 240

	Paragraph
	Data Sheets
	Project

	5.3
	X
	

	10.3
	X
	Site conditions as per paragraph  of this specification.

	12.5.2
	X
	

	12.5.3
	X
	

	13.2.2.1
	
	Drawings as per Appendix 3of this specification.

	A.2.5
	X
	Site conditions as per paragraph 6.1 of this specification.

	A.4.1
	X
	Site conditions as per paragraph 6.1 of this specification.



	GS EP MEC 281
Note: Applicable only in case hydrodynamic bearings are provided.

	Paragraph
	Data Sheets
	Project

	Part 1

	4.5.2
	
	Environmental conditions are reported in paragraph 6 of this specification.

	4.6.2
	
	List of additional inspections required:

	
	
	[bookmark: Texte124]     

	5.1.18
	
	List of special requirements for piping, flanges, gaskets, instruments and o-rings, valves:

	
	
	[bookmark: Texte125]     

	5.1.32
	
	Valves according to	 Vendor	 CPY Standard.

	6.2.1.3
	
	 HA	 HOA starting switch for pump motor
	 Required
	 Not required

	6.2.2.2
	X
	

	6.2.2.4
	X
	

	6.3.8.1
	X
	

	6.4.2
	
	Refer to paragraph 6 of this specification.

	Part 2

	4.1.4
	X
	

	4.4.13
	
	Refer to paragraph 6 of this specification.

	Part 3

	4.2.2
	X
	

	4.5.5
	
	Refer to paragraph 6.1 of this specification.

	4.6.4.2
	X
	



[bookmark: _Ref336608372][bookmark: _Toc337624494][bookmark: _Toc270084719][bookmark: _Toc274658402][bookmark: _Toc276129771][bookmark: _Toc276130008][bookmark: _Toc276130194][bookmark: _Toc276453799][bookmark: _Toc276453984][bookmark: _Toc308178691][bookmark: _Toc49075575][bookmark: _Toc272493920][bookmark: _Toc304896017]Reciprocating pump - Comments to API Std 674
	
API
	GS

	A bullet () at the beginning of a subclause or paragraph indicates that either a decision is required or further information is to be provided by the purchaser. This information should be indicated on the data sheets (see annex A).
	Refer to Appendix 6 for data sheet template.

	6	Basic Design

	· 6.1.3 The Purchaser shall specify the normal operating point and all other required operating points.
	Refer to the Project data sheets attached in paragraph 5.1.

	· 6.1.5 Control of the sound pressure level (SPL) of all equipment supplied shall be a joint effort of the Purchaser and the Vendor having unit responsibility.
	Refer to paragraph 4.3.9.2 Noise level.

	· 6.1.6 Unless otherwise specified, cooling water system or systems shall be designed for the following conditions given in Table 2.
	Environmental conditions are reported in paragraph 6 of this specification.

	· 6.1.16 The equipment, including all auxiliaries, shall be suitable for operation under the environmental conditions specified by the Purchaser.
	Environmental conditions are reported in paragraph 6 of this specification.

	6.2 Selection of Pump Type
	Direct-acting pump are subject to Company approval.

	6.3.1 Table 3 and Table 4 represent the maximum allowable speed ratings for reciprocating pumps in continuous service.
	Pumps speed shall be limited to 85% of maximum allowable speed indicated in Table 3.

	· 6.3.3 The Purchaser shall supply liquid properties.
	Refer to the Project data sheets attached in paragraph 5.1.

	6.5.2 All process connections shall be flanged or machined and studded, except where threaded connections are permitted by 6.5.5.
	Threaded connections are not allowed for suction and discharge sides.

	6.5.5 For connections other than main process connections, if flanged or machined and studded openings are impractical, threaded connections for pipe sizes not exceeding DN 40 (11/2 NPS) may be used etc.
	Auxiliaries threaded connections are subject to Company approval.

	· 6.5.14.3 If specified, ASME B 16.47 Series A flanges shall be provided.
	Flanges type as per GS EP PVV 145.

	· 6.7.5.2 If specified, or recommended by the Vendor, a flush shall be supplied to the stuffing box.
	As per pump data sheet referenced paragraph 5 of this specification.




	6.7.5.6 If specified, a minimum DN6 (NPS 1/4) purge connection shall be provided to directly purge fluid to a lantern ring positioned to minimize pumped fluid leakage to the atmosphere.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.8.1 If specified, the provisions of a) to d) of this clause shall apply.
a)	Crankshafts shall be wrought or cast in one piece.
b)	Forced-lubrication passages in crankshafts shall be drilled.
c)	Quintuplex pumps shall have a minimum of three main bearings.
d)	Septuplex pumps and larger shall have a minimum of four main bearings.
	Delete 'If specified'.

	6.8.5 Gear ratings and service factors shall be in accordance with AGMA 6010 etc.
	Minimum Gear Service Factors shall be as per API Std 677 table 3.

	6.8.13 Vertical pumps that have the liquid end attached directly to the power end shall be fitted with a thermal-barrier when the liquid temperature range is liable to cause condensation in the power end.
	Vertical pumps design is not allowed.

	6.9 Direct-Acting Pump
	Refer to 6.2 here above.

	· 6.10.1.2 If specified, or as recommended by the pump Vendor, the power end may be splash, positive pressure, or gravity lubricated. A sight glass, gauge, or oil-level dipstick shall be provided.
	As per pump data sheet referenced paragraph 5 of this specification.

	6.10.1.3 Unless otherwise specified, pressurized oil systems shall conform to the requirements of the General Purpose Section (Chapter 3) of ISO 10438.
	Pressurized lube oil system shall be in SS316L minimum unless otherwise specified by the data sheet referenced paragraph 5 of this specification.

	· 6.10.1.4 If specified or if recommended by the Vendor and approved by the Purchaser, a pressure lubrication system shall be supplied to supply oil at a suitable pressure to the pump, the driver, and any other driven equipment, including gears.
	Delete 'if specified or if recommended'.

	· 6.10.1.8 If specified, the pressure lubrication system shall conform to the requirements of ISO 10438-2 (Special- Purpose Oil Systems).
	API Std 614 / ISO 10438-4 data sheet shall be duly completed.
Duty and stand-by motor driven lube oil pumps shall be sized for maximum absorbed power using maximum lube oil viscosity. 

	· 6.11.1.2 If radiographic, ultrasonic, magnetic particle, or liquid penetrant inspection of welds or materials is required by the ASME Pressure Vessel Code or specified, the procedures and acceptance criteria shall apply.
	As per pump data sheet referenced paragraph 5 of this specification.

	6.11.1.6 Cast and Nodular iron may be inspected only in accordance with magnetic particle and liquid penetrant methods.
	Cast iron, except nodular cast iron is not allowed for pressure-containing parts

	· 6.11.1.11 If specified, the hardness of parts, welds, and heat-affected zones shall be verified as being within the allowable values by testing.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.2.3 If specified, copper or copper alloys shall not be used for parts which are in contact with process fluids.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.2.7 The Purchaser shall specify any erosive or corrosive agents (including trace quantities) present in the process fluids and in the site environment, including constituents that may cause stress-corrosion cracking or attack elastomers.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.2.9 If specified, the Vendor shall furnish material certificates that include chemical analysis and mechanical properties for the heats etc.
	Delete 'if specified’.

	· 6.11.2.10 If mating parts such as studs and nuts of austenitic stainless steel or materials with similar galling tendencies are used, they shall be lubricated with an anti-seizure compound of the proper temperature specification and compatible with the specified process liquid(s).
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.2.15 The material specification of all gaskets and o-rings exposed to the pumped fluid shall be identified in the proposal.
	This clause is applicable.

	· 6.11.3.1 In addition to the components outlined in 6.11.2.15, other materials, welds, fabrications and piping shall be PMI tested as specified.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.4.5 If specified, for casting repairs made in the Vendor’s shop, repair procedures including weld maps shall be submitted for Purchaser’s approval.
	Delete 'If specified'. All repairs shall be duly reported to the Company before any repair is carried out.

	· 6.11.6.1 Welding and weld repairs shall be performed in accordance with Table 9.
	This clause is applicable.

	· 6.11.6.3 a) Accessible surfaces of welds shall be inspected by magnetic particle or liquid penetrant examination after back chipping etc.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 6.11.7.1 The Purchaser shall specify the minimum design metal temperature the pump will be subjected to in service.
	As per pump data sheet referenced paragraph 5 of this specification.




	7.1.2.1 Electric motor drivers shall be rated with a service factor of 1.0. The motor rating shall be at least 110% of the greatest power required (including gear and coupling losses) for any of the specified operating conditions.
	Delete the ‘NOTE’.GS EP MEC 101 is applicable.

	7.1.3 Steam turbine
	Steam turbines driver are not covered in this document.

	· 7.1.4.2 Coupled gears shall be either single helical or double helical type and shall conform to AGMA 6010. If specified, gear units shall conform to API 677.
	Delete 'If specified'. Gear units to conform to API Std 677.

	7.2.5 Couplings shall be selected with a service factor not less than that recommended by the coupling Manufacturer for the intended service.
	Service factor as per GS EP MEC 240.

	· 7.2.8 a) Guards shall enclose the moving elements and the shafts to prevent personnel from contacting moving parts during operation of the equipment train.
	This clause is applicable.

	· 7.2.8 c) If specified, non-sparking guards of agreed material shall be supplied.
	Delete 'If specified'. Non sparking guards are required.

	· 7.3.1 Belt drives shall only be used for equipment of 150 kW (200 brake horsepower) or less.
	Belt drives shall only be used for equipment of 50 kW or less.

	· 7.4.1.3 The upper and, if specified, lower surfaces of mounting plates, and any separate pedestals mounted thereon shall be machined parallel.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.4.2.1 If a base-plate or skid is specified, the Purchaser shall indicate the major equipment to be mounted on it.
	The equipment shall be furnished with a single fabricated unit baseplate or skid.

	· 7.4.2.3 If specified the base-plate or skid shall be designed to facilitate the use of optical, laser based or other instruments for accurate leveling in the field.
	Delete 'If specified'.

	· 7.4.2.4 If specified, the base-plate or skid shall be designed for column mounting etc.
	For specific design, the base-plate shall be mutually agreed upon by the Purchaser and the Vendor.

	· 7.4.3.2 If specified, sub-soleplates shall be provided by the Vendor.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.5.2.3 If specified, a combination of control modes shall be provided.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.5.3.1 Unless otherwise specified, panels shall be made of steel plate at least 3 mm (1/8 in.) thick, reinforced, self supporting and closed on the top and sides.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.5.4.4.3 If specified, thermal expansion pressure-limiting valves shall be provided for accessories or cooling jackets that may be blocked-in by isolation valves.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.5.5.3 If specified, the alarm/shutdown system shall incorporate an event recorder to record the order of occurrence of alarms and shutdowns.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 7.5.5.4 Temperatures shall be measured by thermocouples or resistance temperature detectors as specified and shall be connected to local panel mounted instruments.
	This clause is applicable.

	7.7.1.2 Pulsation control devices such as dampeners, accumulators, hydraulic isolators, inhibitors, suppressors, stabilizers, acoustic filters, and selected piping configurations. Pulsation control devices may be supplied by the Purchaser or the Vendor.
	Pulsation suppression devices installed upstream and downstream the pump connections shall be provided by the Vendor.

	7.7.1.3 The Purchaser shall specify if design analysis for pulsation and vibration control is required, and, if so, which method to follow etc.
	Acoustical simulation as per Analysis Approach 2 identified in API Std 674 Annex C is applicable.

	· 8.1.1 The Purchaser shall specify the extent of his participation in the inspection and testing.
	Each individual pump shall be inspected and tested in accordance with the Appendix 4 of this specification as a minimum.

	· 8.1.2 If specified, the Purchaser’s representative, the Vendor’s representative, or both shall indicate compliance in accordance with an inspector’s checklist.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 8.2.1.1 f) if specified, final assembly maintenance and running clearances.
	This clause is applicable.

	· 8.2.3.3 If specified, the Purchaser may inspect the equipment and all piping and auxiliaries for cleanliness before heads are welded onto vessels, etc.
	As per pump data sheet referenced paragraph 5 of this specification.

	· 8.2.3.4 If specified, the hardness of parts, welds, and heat-affected zones shall be verified as being within the allowable values by testing.
	As per pump data sheet referenced paragraph 5 of this specification.

	8.3.2.5 Tests shall be maintained for a sufficient period of time to permit complete examination of parts under pressure.
	Any leakage during tests shall be cause for rejection.

	· 8.3.4.1 If specified, the beginning of the mechanical run test shall not occur until oil temperatures have stabilized.
	Delete 'If specified'.

	· 8.3.4.2 If specified, the pump shall be mechanically run for four hours.
	Delete 'If specified'. Each individual pump shall undergo a four hours mechanical running test.




	· 8.3.4.3 Unless otherwise agreed, the contract shaft seals and bearings shall be used in the machine for the mechanical running test.
	Job shaft seals and bearings shall be used.

	8.3.8 If specified, the pump shall be tested for NPSH.
	The pump shall be NPSH tested when the NPSHR is within 1 m of NPSHA.

	· 8.3.9 If specified, the shop tests described in 8.3.9.1 through 8.3.9.3 shall be performed.
	Delete 'If specified'.

	· 8.3.9.1 If specified, such components as pumps, gears, drivers and auxiliaries that make up the complete unit shall be tested together.
	Delete 'If specified'. Each individual pump package shall undergo a complete package test.

	· 8.3.9.2 If specified, the sound-level test shall be performed in accordance with ISO 3744 or other agreed standard.
	Delete 'If specified'.

	· 8.3.9.3 If specified, the governor response and emergency overspeed trip systems test shall be conducted as agreed between Purchaser and Supplier.
	As per pump data sheet referenced paragraph 5 of this specification.

	8.4.8 If specified, the fit-up and assembly of machine-mounted piping, intercoolers, etc. shall be completed in the Vendor’s shop prior to shipment.
	Delete 'If specified'.

	· 9.3.3 The Vendor shall submit progress reports to the Purchaser at intervals specified.
	This clause is applicable.



[bookmark: _Toc337624495]Particular specification for rotating equipment - Packaging
[bookmark: _Toc266812014][bookmark: _Toc274658403]General considerations / Safety and environment
[bookmark: Texte127]The complete package shall be designed for       years of operation at least.
Environmental conditions for the equipment design are indicated in the paragraph 6 of this specification.
When packages have to be installed in hazardous area zone 2, as per IP 15, they shall be specified for gas group IIA and temperature class T3 (200°C) and ATEX European directives 94/9/EC and 1999/92/EEC shall be applied.
In this case, packages shall be certified ATEX εx II 3G and CE marked with the following requirements:
Any instrumentation component shall be certified ATEX εx II 2G and CE marked. For facilities located outside the European Union (EU countries), alternative IECEx scheme can be applied (IEC Scheme for Certification relating to Equipment for use in Explosive Atmospheres)
Any electrical component shall be selected in accordance with GS EP ELE 079
Any mechanical component certified ATEX εx II 3G and CE marked.
Any equipment or system required to be left in operation when a safe or a hazardous area zone 2 becomes a hazardous area zone 1 (such as presence of gas, ventilation failure, etc.) shall be certified ATEX εx II 2G and CE marked.
Package and all accessories shall bear their own marking, according to the mode of protection used.
[bookmark: _Ref273623457][bookmark: _Ref273626122][bookmark: _Toc274658404]Package configuration
[bookmark: _Ref273626164]Number of package base plate supporting point and type
Whatever the type of supporting structure is, package base plate involving reciprocating pumps shall always be designed with multipoint rigid supports and jacking bolts for leveling purpose.
Supporting shall comply with the requirements of GS EP MEC 300 and GS EP STR 103.
20 mm thickness stainless steel shim packs and 50 mm thickness stainless steel sole plates of all the packages as well as anchor bolts shall be provided by Supplier.
Contractor shall install, weld sole plates of all the packages in accordance with the Project specifications and Supplier requirements (number, size, location, material, strength and tightening torque).
The supporting structure shall be machined prior to welding the soleplates.
Refer to Appendix 2 for details.
[bookmark: _Ref306024227]Package base plate construction details
Package base plate design shall conform to GS EP STR 103 to maintain alignment of the line shaft under all operating condition whether normal, transient and abnormal.
Package base plate shall be designed with either:
A non slip decking steel plate covering the top of the base plate and a drip pan and gutter all around with 2 drains points of 2” diameter minimum
or
Grating covering the top of the baseplate and a steel plate continuously welded at the bottom of base plate recovering any oil spill and drain points of 2” diameter minimum.
The pump, drive motor, gearbox (if any) and lube oil system (if any) shall be installed on a continuously welded, carbon steel base frame.
In any case, the complete shaft line skid mounted package shall be shipped in one piece.
All the equipment supported by the skid shall be contained within the skid projection footprint (meaning that no equipment overhung/projection outside the skid footprint is allowed). Projection outside the skid footprint may be allowed for the main motor HV terminal box but is subject to Company approval. When the main motor HV terminal box projects itself on the skid, an opening shall be done in the skid grating to allow passing the HV power cables depending on their allowable bending radius. This shall be evaluated between Company, Contractor and Vendor during the engineering phase.
[bookmark: _Ref263442176]Package lifting appliances
Package lifting appliances, such as lifting beams or spreader bars, slings, shackles, etc., shall be included in the Vendor scope of supply and designed, tested and certified by an approved authority in accordance with GS EP STR 103.
Lifting appliances shall be load tested at 125% of the safe working load and certified. Visual inspections and NDT (dye penetrant and ultra sonic inspections) shall be performed after the load test.
[bookmark: _Ref263441410][bookmark: _Toc266812021][bookmark: _Toc274658405]Load couplings
[bookmark: _Toc266812015][bookmark: _Toc274658406]Couplings shall conform to GS EP MEC 240.
Installation
The package shall be installed as per GS EP MEC 292 requirements.
For packages to be installed on a floating structure, Vendor shall indicate the special devices installed to cope with the FPSO motions and accelerations indicated in the paragraph 6 of this specification. In any case, Vendor shall clearly indicate his layout requirements to ensure proper operation of the lube oil system and the drain system.
Vendor scope of supply shall include a vibration study according to and if required by GS EP MEC 300.
[bookmark: _Ref274121399][bookmark: _Toc274658407]Instrumentation
The package instrumentation shall comply with GS EP INS 101, GS EP INS 102, GS EP INS 107 and GS EP INS 110.
Thermowell design and instruments hook ups shall comply with GS EP INS 900 and GS EP PVV 102.
Supplier shall provide with its technical proposal a preliminary set of vibration and temperature P&ID and interconnecting diagram.
Junction boxes shall be mounted at 1.6 m above grating.
[bookmark: _Toc266812020][bookmark: _Toc274658408]Configuration for P2 type packages
Each package unit shall be supplied according to GS EP INS 110 requirements.
Signals from any on package skid instrument shall be wired up to dedicated junction boxes located at the package skid edges.
Interconnecting cables between ICSS/MCC and skid will be supplied and installed by Contractor. Package Vendor shall adapt the number of junction boxes to the type of multi-core cables in accordance with Contractor specifications. All spare wires shall be earthed through individual terminals, bonding is not permitted.
[bookmark: _Ref274926723][bookmark: _Toc266460081][bookmark: _Toc274658409][bookmark: _Ref306024243]Electrical
The design, manufacture, inspection and testing of electrical equipment provided with the packaged unit shall comply with GS EP ELE 011. 
[bookmark: _Ref274121286]Piping, valves and vessels
Piping, tubing and pressure vessels
The fabrication, inspection and shipment of pipes, fittings and flanges shall comply with Company piping classes GS EP PVV 112, GS EP PVV 143, GS EP PVV 144, GS EP PVV 145, GS EP PVV 146 and GS EP PVV 147.
All equipment piping systems shall have flanged high point vents and flanged low point drains.
These drains and vents shall terminate with an isolating valve and a blind flange.
All interconnecting piping shall be identified and tagged.
All on-skid piping shall be correctly supported to avoid piping unacceptable vibration.
A single block and bleed valve assembly shall be installed in each instrument take-off connection, except thermowell and vibration probes, and shall be located as close to the parent pipe or equipment as possible.
Double block and bleed valve assemblies instead of single block and bleed shall be provided when operating pressure is over 70 barg.
Take-off connections, including the first valve shall be in accordance with the General Specifications and/or Project piping specification.
Each air-consuming instrument shall be provided with an AISI 316 filter regulator fitted with an AISI 316 pressure gauge and an AISI 316 isolating valve (refer to GS EP INS 137, GS EP PVV 102 and GS EP INS 900). Instrument air tubing shall be made of AISI 316L. Fittings and accessories shall be made of AISI 316L stainless steel.
Threaded connections on any pipework or vessels are not permitted, except tapping points on instrument air distribution header(s).
Pressure vessels as defined per ASME VIII Division 1 paragraph U.1 shall be designed as per GS EP PVV 211 and shall be certified by an authorized agency agreed by the Company. ASME U stamp is not required.
Any required cleaning of piping systems and/or vessels at Vendor’s facilities shall comply with GS EP PVV 175.
[bookmark: _Ref263441884][bookmark: _Ref274925957]Vents
All vents which are interfaced between Supplier and Company shall be routed to the skid edge or to a more appropriate location to be mutually agreed and shall terminate by a flange fitted with a blind flange for transportation purpose.
Oil fume vents shall be provided with oil demisters (if any) and flanged flame arrestors with internals made of AISI 316L stainless steel.
Baseplate drains
All drains which are an interface between the Supplier and Company shall be routed to the skid edge and shall terminate by 2" ANSI 150 # flanges fitted with an isolating valve and a blind flange.
The drains shall be routed to plant hazardous open drain by Contractor.
[bookmark: _Ref263442105]Painting
Package unit shall be painted according to GS EP COR 350 or GS EP COR 354 according to site environment.
For packages to be operated offshore or in coastal environment:
Package skids and support structures, piping and pressure vessels within the scope of supply shall be painted according to GS EP COR 350 system P01
When required by GS EP COR 350, paragraph 3.2, components made of stainless steel shall be painted according to GS EP COR 350, paragraph 3.2
Rotating machines shall be painted according to Supplier standard suitable for offshore environment, if approved by Company, or according to GS EP COR 350 system P14.
Health Safety and Environment
[bookmark: _Ref336608649]Hot surfaces
Any hot surface that can be reached by operators shall be insulated in such a way that their maximum skin temperature be lower than 70°C.
[bookmark: _Ref336608709]Noise level
All definitions, notations, testing methods, calculation methods and calculation procedures shall be in accordance with GS EP MEC 300.
All efforts shall be deployed to limit the average sound pressure level around the pump package at 90 dB(A) at one meter.
Supplier shall submit during tender the expected noise map at one meter of the sound pressure levels in dBa per octave bands, and the maximum sound power level for the pump package.
Miscellaneous
Bolting
Package bolting shall be as follows:
For diameter above 24 mm, bolting shall be according to GS EP COR 356 paragraph 6
For diameter up to and including 24 mm, bolting shall be of AISI 321 Stainless steel as a minimum
Piping bolting shall be in compliance with GS EP PVV 112 and GS EP PVV 146.
Interconnections
The package shall be designed to maximize factory assembly and testing, thus simplifying and reducing to a minimum installation and commissioning operations.
The package shall be wired and designed to ensure minimum installation operations on site. All external connections shall be brought to skid edge:
Within interconnecting junction boxes for instruments and controls, except for the electric motors and heaters power cables. Segregation shall be as per GS EP INS 110 requirements.
With flanges for piping, as per GS EP PVV 112 and with counter flanges and associated bolting for pump main flanges (the drawing of these counter flanges shall be submitted to Company for approval).
Each utility which is interfaced between the Supplier and Company shall be routed through a manifold to a single point.
Interconnecting instruments junction boxes shall be provided with cable gland plates and associated cable glands.
Any structure or item not installed for the transportation shall in any case be fully erected in the Supplier’s workshop, match-marked for ease of reassembly at site.
In addition the package shall be suitable for an exposure to firewater (sea water, when located on offshore site) deluge.
Name plate’s tags and labels
[bookmark: Texte129]All major equipment shall be identified by AISI 316L stainless steel nameplates attached by AISI 316L stainless steel pins or screws. All operating notices, warning notices and nameplates shall be in the English and       language.
Rotation arrows
Direction of rotation arrows shall be clearly and permanently marked on all rotating equipment.
[bookmark: _Ref263442049][bookmark: _Toc266812022][bookmark: _Toc274658410]Maintainability and accessibility
For all items within the package, Vendor shall comply with the following requirements:
Accessibility for operation (position of instruments, legibility of readouts, operation of valves, etc.) and for maintenance. If necessary, an access platform with stairs or ladder shall be provided for equipment that cannot be accessible from the ground.
Removable gratings or plates shall be provided around the machines to allow access and to protect equipment located in the bottom part of the package.
Maintainability (disassembly, reassembly, adjustment) with the necessary space and handling devices as appropriate to bring any piece of equipment to dedicated lay down areas.
Safety instructions.
All the above requirements shall be fully supported by an engineering handling study during Contract execution, for the following components but not limited to: driver, rotors, couplings, electric motors, gears, piping spools, etc.
A design review of the package accessibility and maintainability shall be organized with Company and Contractor prior to package construction. This review shall be supported by Vendor 3D CAD models.
For equipment over 20 kg, jack screws, lifting lugs, eyebolts, or equivalent shall be provided to perform alignment, disassembly and re-assembly.
Equipment/driver alignment must include a minimum of:
20 mm AISI 316 stainless steel machined shims
3 mm AISI 316 stainless steel final adjustment shims.
These shims are part of the Vendor scope of supply.
[bookmark: _Toc274658411]Inspections
The inspections shall be conducted according to the Project ITP. As a minimum, the requirements reported in Appendix 4 shall apply. The weight control shall be performed as per GS EP STR 001.
[bookmark: _Toc270084720][bookmark: _Ref272906195][bookmark: _Ref274120073][bookmark: _Ref274120504][bookmark: _Ref274121968][bookmark: _Ref274122001][bookmark: _Ref274204019][bookmark: _Ref274319750][bookmark: _Toc274658412][bookmark: _Toc276129772][bookmark: _Toc276130009][bookmark: _Toc276130195][bookmark: _Toc276453800][bookmark: _Toc276453985][bookmark: _Toc308178692]Engineering documentation language and units
The engineering documentation shall be developed as follows:
[bookmark: _Toc269735991][bookmark: _Toc269744254][bookmark: _Toc269827110][bookmark: Texte212]Language:	English and      
[bookmark: Texte213]Units:		     
[bookmark: _Ref336608292][bookmark: _Ref336608392][bookmark: _Ref336608407][bookmark: _Ref336608420][bookmark: _Ref336608437][bookmark: _Ref336608486][bookmark: _Ref336608568][bookmark: _Ref336608820][bookmark: _Ref336608982][bookmark: _Ref336608991][bookmark: _Ref336609008][bookmark: _Ref336609023][bookmark: _Toc337624496]Data Sheets
[bookmark: _Toc250656212][bookmark: _Toc250656242][bookmark: _Ref263614537][bookmark: _Toc266460084][bookmark: _Toc267661557][bookmark: _Toc268191565][bookmark: _Toc270084721][bookmark: _Toc274658413][bookmark: _Toc276129773][bookmark: _Toc276130010][bookmark: _Toc276130196][bookmark: _Toc276453801][bookmark: _Toc276453986][bookmark: _Toc308178693][bookmark: _Toc337624497]Pump API Std 674 (template in Appendix 6)
[bookmark: _Toc250656227][bookmark: _Toc250656257][bookmark: _Ref263614579][bookmark: _Toc266460085][bookmark: _Toc267661558][bookmark: _Ref268069804][bookmark: _Ref268069820][bookmark: _Ref268069880][bookmark: _Ref268070408][bookmark: _Toc268191566][bookmark: _Toc270084722][bookmark: _Toc274658414][bookmark: _Ref274926261][bookmark: _Toc276129774][bookmark: _Toc276130011][bookmark: _Toc276130197][bookmark: _Toc276453802][bookmark: _Toc276453987][bookmark: Texte214][bookmark: Texte215]Reference / Revision:	      /      
[bookmark: _Ref306024029][bookmark: _Ref306024088][bookmark: _Toc308178694][bookmark: _Toc337624498]Electric motor
[bookmark: _Ref273893923][bookmark: _Toc274658415][bookmark: _Toc276129775][bookmark: _Toc276130012][bookmark: _Toc276130198][bookmark: _Toc276453803][bookmark: _Toc276453988][bookmark: _Toc250656228][bookmark: _Toc250656258][bookmark: _Ref263614603][bookmark: _Toc266460086]Reference / Revision:	      /      
[bookmark: _Toc308178695][bookmark: _Ref336608589][bookmark: _Toc337624499]Variable speed drive
[bookmark: _Ref273893881][bookmark: _Toc274658416][bookmark: _Toc276129776][bookmark: _Toc276130013][bookmark: _Toc276130199][bookmark: _Toc276453804][bookmark: _Toc276453989]Reference / Revision:	      /      
[bookmark: _Ref306024071][bookmark: _Toc308178696][bookmark: _Toc337624500]Power transformer
[bookmark: _Toc267661559][bookmark: _Ref268070478][bookmark: _Toc268191567][bookmark: _Toc270084723][bookmark: _Toc274658417][bookmark: _Toc276129777][bookmark: _Toc276130014][bookmark: _Toc276130200][bookmark: _Toc276453805][bookmark: _Toc276453990]Reference / Revision:	      /      
[bookmark: _Toc308178697][bookmark: _Toc337624501]Gearbox (if any)
[bookmark: _Toc250656229][bookmark: _Toc250656259][bookmark: _Ref263614802][bookmark: _Ref263614857][bookmark: _Ref263614872][bookmark: _Ref263614882][bookmark: _Ref263614911][bookmark: _Toc266460087][bookmark: _Toc267661560][bookmark: _Ref268070592][bookmark: _Ref268070664][bookmark: _Ref268070676][bookmark: _Ref268070732][bookmark: _Ref268080413][bookmark: _Toc268191568][bookmark: _Toc270084724][bookmark: _Toc274658418][bookmark: _Ref274728875][bookmark: _Ref274925376][bookmark: _Ref274925386][bookmark: _Ref274925394][bookmark: _Toc276129778][bookmark: _Toc276130015][bookmark: _Toc276130201][bookmark: _Toc276453806][bookmark: _Toc276453991]Reference / Revision:	      /      
[bookmark: _Ref306024049][bookmark: _Ref306024320][bookmark: _Toc308178698][bookmark: _Toc337624502]Lube oil system (if applicable)
[bookmark: _Toc266460088][bookmark: _Toc267661561][bookmark: _Toc268191569][bookmark: _Toc270084725][bookmark: _Toc274658419][bookmark: _Toc276129779][bookmark: _Toc276130016][bookmark: _Toc276130202][bookmark: _Toc276453807][bookmark: _Toc276453992]Reference / Revision:	      /      
[bookmark: _Toc308178699][bookmark: _Toc337624503]Noise
[bookmark: _Toc266460089][bookmark: _Toc267661562][bookmark: _Toc268191570][bookmark: _Toc270084726][bookmark: _Toc274658420][bookmark: _Toc276129780][bookmark: _Toc276130017][bookmark: _Toc276130203][bookmark: _Toc276453808][bookmark: _Toc276453993]Reference / Revision:	      /      
[bookmark: _Toc308178700][bookmark: _Toc337624504]Weight
[bookmark: _Toc250656236][bookmark: _Toc250656266][bookmark: _Toc266460090][bookmark: _Toc267661563][bookmark: _Toc268191571][bookmark: _Toc270084727][bookmark: _Toc274658421][bookmark: _Toc276129781][bookmark: _Toc276130018][bookmark: _Toc276130204][bookmark: _Toc276453809][bookmark: _Toc276453994]Reference / Revision:	      /      
[bookmark: _Toc308178701][bookmark: _Toc337624505]Data sheets templates
Each data sheet requested in the VDR enclosed in the Appendix 3 of this specification shall be filled in by the Vendor in the Company template format.
[bookmark: _Toc250656238][bookmark: _Toc250656268][bookmark: _Ref263437868][bookmark: _Toc266812031][bookmark: _Ref268095198][bookmark: _Ref268095206][bookmark: _Ref268096282][bookmark: _Ref268096296][bookmark: _Ref268096390][bookmark: _Ref268096484][bookmark: _Ref268096511][bookmark: _Ref268096687][bookmark: _Ref268096714][bookmark: _Ref268096722][bookmark: _Ref268158805][bookmark: _Ref268166110][bookmark: _Toc268191572][bookmark: _Toc270084728][bookmark: _Ref272939216][bookmark: _Ref274229574][bookmark: _Toc274658422][bookmark: _Ref274926602][bookmark: _Toc276129782][bookmark: _Toc276130019][bookmark: _Toc276130205][bookmark: _Toc276453810][bookmark: _Toc276453995][bookmark: _Ref308178098][bookmark: _Toc308178702][bookmark: _Toc337624506]Site conditions and utilities
[bookmark: _Ref263437783][bookmark: _Toc266812032][bookmark: _Toc272233764][bookmark: _Toc274658423][bookmark: _Toc276129783][bookmark: _Toc276130020][bookmark: _Toc276130206][bookmark: _Toc276453811][bookmark: _Toc276453996][bookmark: _Toc308178703][bookmark: _Toc337624507]Site conditions
[bookmark: ListeDéroulante1]LOCATION	
ALTITUDE	     
[bookmark: ListeDéroulante2]CLIMATE	
ATMOSPHERIC PRESSURE
	Average
	[bookmark: Texte217]     
	mbar

	Minimum
	[bookmark: Texte218]     
	mbar

	Maximum
	[bookmark: Texte219]     
	mbar



AMBIENT TEMPERATURE
	Design (minimum / maximum)
	[bookmark: Texte220]     
	[bookmark: Texte221]     
	°C

	Normal
	[bookmark: Texte222]     
	°C

	Minimum
	[bookmark: Texte223]     
	°C

	Maximum
	[bookmark: Texte224]     
	°C



WIND
	Normal
	[bookmark: Texte225]     
	m/s

	Design
	[bookmark: Texte226]     
	m/s

	Direction
	[bookmark: Texte227]     
	



RELATIVE HUMIDITY
	Minimum
	[bookmark: Texte228]     
	%

	Maximum
	[bookmark: Texte229]     
	%



ENVIRONMENT
	Dust
	[bookmark: Texte230]     

	Smoke
	[bookmark: Texte231]     

	Other
	[bookmark: Texte232]     



BLAST	     
Equivalent static pressure (mbar)
[bookmark: ListeDéroulante3]CLASSIFICATION TYPE AREA	
OPERATIONAL DESIGN CONDITIONS
	Project Phase:
	During towing
	On site
	On site
	

	Condition:
	Dry
	Operating
	Damaged
	

	Longitudinal acceleration (Surge)
	[bookmark: Texte234]     
	[bookmark: Texte239]     
	[bookmark: Texte244]     
	m/s²

	Transversal acceleration (Sway)
	[bookmark: Texte235]     
	[bookmark: Texte240]     
	[bookmark: Texte245]     
	m/s²

	Vertical acceleration (Heave)
	[bookmark: Texte236]     
	[bookmark: Texte241]     
	[bookmark: Texte246]     
	m/s²

	Trim angle (Pitch)
	[bookmark: Texte237]     
	[bookmark: Texte242]     
	[bookmark: Texte247]     
	°

	List angle (Roll)
	[bookmark: Texte238]     
	[bookmark: Texte243]     
	[bookmark: Texte248]     
	°



The motions and accelerations are given in the following way (typical):
	Surge
	X
	Roll / List
	Rotation / X

	Sway
	Y
	Pitch / Trim
	Rotation / Y

	Heave
	Z
	Yaw
	Rotation / Z



[image: ]
TECHNICAL ROOM ENVIRONMENTAL CONDITIONS
[bookmark: Texte249][bookmark: Texte250]The environmental conditions of technical room in which the UCP will be installed are specified in the document       revision      .
PACKAGE ORIENTATION ON FPSO
 (
FPSO axis
FPSO axis
Package main axis
Package main axis
)
	|_|	|_|
[bookmark: _Toc276129784][bookmark: _Toc276130021][bookmark: _Toc276130207][bookmark: _Toc276453812][bookmark: _Toc276453997][bookmark: _Toc308178704][bookmark: _Toc337624508]Utilities
ELECTRICITY
Refer to:
Project specification for electrical requirements for packaged units:
[bookmark: Texte251][bookmark: Texte252]      rev      
GS EP ELE 011
[bookmark: Texte253]UCP UPS Earthing Regime (if applicable):	     
[bookmark: Texte254]UCP Normal Power Regime (if applicable):	     
INSTRUMENT AIR and NITROGEN
	Type
	Instrument Air
	Nitrogen
	

	Min/max operating temperature
	[bookmark: Texte255]     
	[bookmark: Texte261]     
	°C

	Operating temperature
	[bookmark: Texte256]     
	[bookmark: Texte262]     
	°C

	Min/max operating pressure
	[bookmark: Texte257]     
	[bookmark: Texte263]     
	Barg

	Operating pressure
	[bookmark: Texte258]     
	[bookmark: Texte264]     
	Barg

	Oil concentration
	[bookmark: Texte259]     
	[bookmark: Texte265]     
	

	Dew point
	[bookmark: Texte260]     
	[bookmark: Texte266]     
	°C @ barg



COOLING WATER SYSTEM
	Type
	Sea Water
	Fresh Water
	[bookmark: Texte267]     
	

	Normal inlet temperature
	[bookmark: Texte268]     
	[bookmark: Texte277]     
	[bookmark: Texte286]     
	°C

	Minimum inlet temperature
	[bookmark: Texte269]     
	[bookmark: Texte278]     
	[bookmark: Texte287]     
	°C

	Maximum inlet temperature
	[bookmark: Texte270]     
	[bookmark: Texte279]     
	[bookmark: Texte288]     
	°C

	Minimum outlet temperature
	[bookmark: Texte271]     
	[bookmark: Texte280]     
	[bookmark: Texte289]     
	°C

	Maximum outlet temperature
	[bookmark: Texte272]     
	[bookmark: Texte281]     
	[bookmark: Texte290]     
	°C

	Supply pressure
	[bookmark: Texte273]     
	[bookmark: Texte282]     
	[bookmark: Texte291]     
	Barg

	Max allowable delta P
	[bookmark: Texte274]     
	[bookmark: Texte283]     
	[bookmark: Texte292]     
	Bar

	Calorific capacity
	[bookmark: Texte275]     
	[bookmark: Texte284]     
	[bookmark: Texte293]     
	kJ/kg°C

	Fouling factor
	[bookmark: Texte276]     
	[bookmark: Texte285]     
	[bookmark: Texte294]     
	m².°C.h/kcal


[bookmark: _Toc263690825][bookmark: _Toc270084731][bookmark: _Ref272940030][bookmark: _Ref272940186][bookmark: _Ref273623399][bookmark: _Ref273689809][bookmark: _Toc274658425]
[bookmark: _Toc276129785][bookmark: _Toc276130022][bookmark: _Toc276130208][bookmark: _Ref276452493][bookmark: _Toc276453813][bookmark: _Toc276453998][bookmark: _Ref306024258][bookmark: _Toc308178705][bookmark: _Toc337624509]Testing
The scope of this chapter is to describe the performance tests (pump and motor) and the string test to be carried on the completely assembled motopump package in Vendor facilities before unit shipment.
The scope of these tests is to verify the satisfactory performance of the pump and of the complete electrical drive system, to demonstrate the satisfactory mechanical behavior of the complete package train under full load conditions and to demonstrate the functionality of the main auxiliary systems of the package.
The pump performance tests may also be performed prior to the string test with testbed equipment. However, pump performance test during string test shall be privileged.
The following tests shall be carried out on the completely assembled package:
Pre-test activities.
Reciprocating pump performance test as per API Std 674 § 8.3 and Hydraulic Institute Pump Standards.
Package full load string test at full speed and full discharge pressure. If the test bench does not have the capability to meet the rated conditions, tests may be run at both the specified discharge pressure with reduced speed and at the rated speed with reduced discharge pressure as recommended by the API Std 674 § 8.3.6.4. This activity shall include the functional test of all the main auxiliary systems of the package and package vibrations measurements if required by GS EP MEC 300.
One fully assembled package shall be weighted before packing and shipment.
The fully assembled and erected motopump package shall consist of the following main Project components:
Electric motor fully assembled on its skid with all the relevant auxiliaries including but not limited to pressurization box, cooler, main terminal box [image: ]
HV Variable speed drive system (if any) [image: ]
[bookmark: CaseACocher2]Power transformer |_|
Reciprocating pump(s) fully assembled on its skid including all the auxiliary sealing system and lube oil piping (if applicable) [image: ]
Increasing/reducing speed gearbox (if applicable) [image: ]
Common base plate fully assembled [image: ]
Couplings [image: ]
Lube oil console including lube oil coolers (if applicable) [image: ]
Lube oil console interconnecting piping (if lube oil system is installed on common base plate) [image: ]
Package Unit Control Panels (UCP) (if applicable) [image: ]
All the instrumentation[image: ].
The following main shop items shall be used for the string test:
Water coolers for test process cooling
Automatic acquisition system (for process and machinery data)
All the equipment necessary for test conduction (piping, throttling valves, motors control center etc.).
Project special tools shall be used for unit erection.
The test procedure shall be issued 8 weeks prior the test (including noise and base plate vibration measurement proposed procedure).
The results of each test shall be recorded in appropriate log sheets provided by Vendor and signed as “witnessed” by all the parties. 
After the completion of the tests, Vendor shall issue an official test report including all the above log sheets. Copy of raw data registered during the tests shall be handed over right after each test activity for Contractor inspection record.
[bookmark: _Toc263690826][bookmark: _Toc270084732][bookmark: _Toc274658426][bookmark: _Toc276129786][bookmark: _Toc276130023][bookmark: _Toc276130209][bookmark: _Toc276453814][bookmark: _Toc276453999][bookmark: _Toc308178706][bookmark: _Toc337624510]Pre-test activities
Before commencing the factory testing of the completely assembled packages, the following minimum pre-test activities shall be carried out:
Calibration of all Project instruments. Relevant calibration certificates shall be available at the time of the test for Contractor review. Spot checks of instruments calibration shall be required before test commencing
Instrumentation and electrical equipment insulation and continuity tests
Control loops check and functional test
Safety and protection devices operational checks
Serial link test (if applicable)
Equipment tagging and labeling check
Mechanical equipment alignment check
Leakage tests
Lube oil system flushing and cleanliness tests according to API Std 614 Annex D.3
Verification of the dynamic stiffness of the test bench if required by, and as per GS EP MEC 300.
Direction of rotation check.
The reports relevant to the mechanical equipment alignment check and to flushing and cleanliness checks shall be available for Contractor review during test.
Before commencing the tests the package shall be cleaned by Vendor and shall be visually inspected by Contractor.
[bookmark: _Toc263690827][bookmark: _Toc270084733][bookmark: _Toc274658427][bookmark: _Toc276129787][bookmark: _Toc276130024][bookmark: _Toc276130210][bookmark: _Toc276453815][bookmark: _Toc276454000][bookmark: _Toc308178707][bookmark: _Toc337624511]Reciprocating pump API Std 674 performance test
The pump performance tests shall be carried out according to API Std 674 and Standards of the Hydraulic Institute to demonstrate the satisfactory performance of the pump.
If more than one identical motopump packages are supplied, this test shall be carried out on all units.
The test procedure shall include a summary table (see below) clearly indicating API Std 674 performance test conditions for guaranteed point as well as the corresponding site conditions.
	
	Unit
	Guaranteed
Conditions
	Measured Value
	Deviation
Test/Guaranteed
	Limits

	Specific Gravity
	
	
	
	
	

	NPSH R
	m
	
	
	
	+0

	Piston speed
	m/s
	
	
	
	

	Displacement
	L
	
	
	
	

	Volumetric Efficiency
	%
	
	
	
	

	Mechanical Efficiency
	%
	
	
	
	

	Power@ max viscosity
	Kw
	
	
	
	

	Power@ PSV setting
	Kw
	
	
	
	

	Max allowable speed
	RPM
	
	
	
	

	Rated Power
	Kw
	
	
	
	<=4

	Suction Pressure
	barg
	
	
	
	

	Suction Temperature
	°C
	
	
	
	

	Rated capacity
	l/min
	
	
	
	

	Discharge pressure
	barg
	
	
	
	

	Discharge Temperature
	°C
	
	
	
	

	Differential Head
	bar
	
	
	
	



The test procedure shall cover as a minimum the following requirements:
If the pump is operated at variable speeds, the pump shall be tested at 25, 50, 75, 100, and 125 percent of the rated speed.
If the test bench cannot accommodate the rated conditions, tests may be run at both the specified discharge pressure with reduced max flow and at the rated flow with reduced discharge pressure.
In addition to the readings necessary for the performance test, a complete set of mechanical readings, including vibrations spectra, shall be taken for each test point.
A FFT real time analyzer shall be available during the test allowing checking the vibration spectra anytime.
[bookmark: _Toc263690829][bookmark: _Toc270084735][bookmark: _Ref272940070][bookmark: _Toc274658428][bookmark: _Toc276129788][bookmark: _Toc276130025][bookmark: _Toc276130211][bookmark: _Toc276453816][bookmark: _Toc276454001][bookmark: _Ref277147547][bookmark: _Toc308178708][bookmark: _Toc337624512]Package full load test
This test shall be carried out to demonstrate the satisfactory mechanical behavior of the complete package with contract components under full load conditions and to demonstrate the functionality of the main auxiliary systems of the package.
If more than one identical motopump packages are supplied, this test shall be carried out on all units.
This test shall be carried out according to the following test sequence.
Cold start up of the unit.
Increase the speed up from pump minimum operating speed to operating speed and take a complete set of mechanical readings.
Increase the speed by increments up to the pump maximum allowable speed and take a complete set of mechanical readings for each speed increment.
Run at maximum continuous speed for minimum 30 minutes. Take a complete set of mechanical readings every 10 minutes.
Set the process conditions for the 4 hours endurance test at rated conditions (rated speed/ rated flow). For this endurance test, the lube oil (if applicable) shall be at maximum temperature.
During this test a complete set of mechanical readings shall be taken every 15 minutes.
During this test all the Project filters, pumps shall be subject to a changeover test. No trip of the unit shall occur during this activity.
1. Trip, wait 30 minutes, and restart the unit bringing the speed up to the maximum allowed speed. The trip may be obtained simulating a over speed, a lube oil (if applicable) low pressure etc.
Shut down the unit by a normal stop. Record the rundown time of the machine.
The following verifications/measurement shall be performed during the string test:
Verify correct location of the emergency stops
Ensure that there is no piping vibration within the skid
Verify cleanliness report of the lubricating oil (if applicable)
Measure the seal consumption
Noise emissions shall be measured and recorded according to the testing procedure proposed by Vendor and approved by Contractor. Noise measurement shall be performed in accordance with GS EP MEC 300 for all equipment.
Base plate vibrations measurement and recording according to (if required by) GS EP MEC 300.
[bookmark: _Toc274658429][bookmark: _Toc276129789][bookmark: _Toc276130026][bookmark: _Toc276130212][bookmark: _Toc276453817][bookmark: _Toc276454002][bookmark: _Toc308178709][bookmark: _Toc337624513]Electrical
The following electrical parameters shall be recorded during all string tests in all test conditions:
Motor windings temperature
Motor bearings temperature
Motor bearings radial vibrations
Motor phase/current/voltage.
[bookmark: _Toc266773348][bookmark: _Toc266812042][bookmark: _Toc268191583][bookmark: _Toc270084738][bookmark: _Ref273689372][bookmark: _Toc274658432][bookmark: _Toc276129791][bookmark: _Toc276130028][bookmark: _Toc276130214][bookmark: _Toc276453819][bookmark: _Toc276454004][bookmark: _Toc308178711][bookmark: _Toc337624514]Site acceptance test
All packages shall be submitted to Site Acceptance Tests (SAT) including a performance test done with the field instrumentation and additional, mutually agreed Contractor instruments, in order to check that the packages comply with the guarantees.
Vendor shall submit a site acceptance test procedure for Company approval. The final test program shall be issued at the ex-works delivery.
The test program shall be established using the following requirements as a minimum:
[bookmark: _Toc266812043][bookmark: _Toc274658433]Pre-test activities
As a minimum, the following activities shall be performed prior to SAT.
Lube oil circuit cleaning and cleanliness test according to API Std 614 Annex D3 (if applicable)
Safety and protection devices operational checks
Calibration of all Project instruments
Control loops check and functional test
Serial links test (if applicable)
Instrumentation and electrical equipment insulation and continuity tests
Mechanical equipment alignment check
Test run of the motopump.
These activities are carried out under the responsibility of the Vendor.
Note: These checks shall be part of Company's pre commissioning and commissioning and start-up procedures.
[bookmark: _Toc266812044][bookmark: _Toc274658434]Test conduction
The purpose of this test is to demonstrate that the package exhibits a sound mechanical behavior and complies with the guarantees during 72 hours continuous.
In particular, the following activities shall be done during the 72 hours:
Pump performances evaluation following the below methodology:
· The test shall be conducted following the API Std 674 requirements. In case the API Std 674 requirements cannot be fulfilled, the test conditions shall be agreed with Company
· The analysis of the guarantee point(s) will be done through the capture of two (2) test points (one on the guarantee flow)
Verification of the mechanical behavior of the complete shaft line running at maximum available power at ambient temperature during the test and maximum allowable speed.
The management of the SAT shall be as per the following scheme:
SAT preparation by the Contractor (including the coordination with FO to implement the package test procedure in the production environment)
Package test procedure by the Vendor
Conduction of the test by FO based on the process conditions requirements given by the Vendor and the Contractor
The package remains under the Vendor’s responsibility during the SAT.
All the equipment necessary to perform the site acceptance tests shall be provided by the Contractor.
In case of any trip caused by any component of the package itself, the complete 72 hours shall be repeated from the beginning. In case of any trip caused by any external source (process, external power supply, etc.), the test shall be restarted from the point of interruption.
[bookmark: _Toc266812045][bookmark: _Toc274658435]Post-test activities
After the SAT, the following activities shall be performed:
Removal of the temporary strainer.
Vendor shall supply of a detailed SAT report including as a minimum the following elements:
· List of the instruments used during the test
· Test points log sheets
· Summary chart of the package performances converted from the test to the guarantee conditions.

[bookmark: _Toc266812047][bookmark: _Toc268191585][bookmark: _Toc270084740][bookmark: _Toc274658437][bookmark: _Toc276129793][bookmark: _Toc276130030][bookmark: _Toc276130216][bookmark: _Toc276453821][bookmark: _Toc276454006][bookmark: _Toc308178713][bookmark: _Toc337624515]Spare parts and special tools
[bookmark: _Toc266812048][bookmark: _Toc268191586][bookmark: _Toc270084741][bookmark: _Toc274658438][bookmark: _Toc276129794][bookmark: _Toc276130031][bookmark: _Toc276130217][bookmark: _Toc276453822][bookmark: _Toc276454007]This paragraph gives the minimum requirements of spare parts and special tools for this project. It shall be read in conjunction with GS EP EXP 217.
[bookmark: _Toc308178714][bookmark: _Toc337624516]Spare parts
The Vendor shall provide the spare part lists on Company SPL forms, fully filled up. Company will provide electronic format of these SPL forms.
All spare parts shall have protective coatings applied and be uniquely packed and tagged.
Packing shall give protection for up to 18 months outside storage.
The Vendor shall be fully responsible for all claims attributable to unsuitable or unsatisfactory packing and protection.
Spare parts shall be separately crated from motopump loose items.
[bookmark: _Ref263441967][bookmark: _Toc266812049][bookmark: _Toc274658439]Commissioning and start-up spare parts
Supplier shall include in the scope of supply spare parts for commissioning and start up, covering the whole scope of supply of one motopump package, and taking into account the number of pumping units to be delivered:
Recommended spare parts for main electrical motor
Recommended spare parts for gearbox, if any
Recommended spare parts for pump
Recommended spare parts for any auxiliaries of the here above machinery’s
As a minimum the following spare parts shall be included in the Supplier scope of supply (quantity for 1 or 2 pump trains installed, to double if more than 2 pump trains are installed):
Ten (10) sets of filter cartridges for any filters of any oil systems. 
For pump:
· Two (2) sets of hydraulic end gasket and O’rings.
· Two (2) sets of packing.
· One (1) set of suction valve.
· One (1) set of discharge valve
· One (1) set of valve seat.
For Motor:
· One (1) set of bearings.
· One (1) set of bearing dynamic seals.
· One (1) set of O’rings for bearing replacement.
All parts used during this commissioning/startup phase shall be replaced to complete the Capital spare parts list hereafter.
[bookmark: _Ref263441976][bookmark: _Toc266812050][bookmark: _Toc274658440]Capital spare parts
The following Capital spare parts shall be included in the Supplier scope of supply (quantity for 1 or 2 motopump skids, quantity to be agreed if more than 2 pumps).
These parts come in addition to the commissioning spare parts.
For main electrical motor:
· One (1) set of bearings
· One (1) set of bearing housing dynamic seals
· One (1) set of O’rings for bearing replacement.
For the Pump:
· One (1) set of plunger-cylinder-unit, crosshead, crank- bushing and pump roller bearing.
For gear, if any:
· One (1) set of bull and pinion gears with N2 pressurized and pressure monitored steel container
· One (1) set of gearbox journal and thrust bearings.
For Couplings:
· One (1) coupling.
For lube oil system (if applicable):
· One (1) set of AC lube oil pump and motor, if any
[bookmark: _Ref263441987][bookmark: _Toc266812051][bookmark: _Toc268191587][bookmark: _Toc270084742][bookmark: _Toc274658441][bookmark: _Toc276129795][bookmark: _Toc276130032][bookmark: _Toc276130218][bookmark: _Toc276453823][bookmark: _Toc276454008][bookmark: _Toc308178715][bookmark: _Toc337624517]Special tools
All special tools required for the site installation, commissioning and maintenance of the package and their auxiliaries shall be furnished.
All special tools required to perform the following activities shall be provided:
Erection, operation and maintenance: these tools will remain the property of Company
Commissioning: These tools will be sent back to Supplier at his own cost.
As a minimum the following shall be supplied:
For erection, operation and maintenance:
· All necessary spreader bars and slings to lift into position the unit
· Jigs for shaft alignment
· Removal tool kit for any main load coupling
· Electrical motor special tools
· Driven equipment special tools
· Recharging kit for any blade accumulator
· Pump erection tools
Flushing kits for all lube oil system (if applicable)
A detailed list with comprehensive identification, part number, tool drawing and application tool drawing shall be provided during Contract stage.
Any tools, standard and special, required to perform the pre-commissioning and commissioning activities at the Supplier premises shall be provided.
All special tools shall be properly identified and tagged.
Their functionality shall be described in the operating manuals.
Supplier shall provide a lockable weatherproof container for storage of special tools fitted with shelves and bench with vice.
[bookmark: _Toc266443573][bookmark: _Toc266454073][bookmark: _Ref263442118][bookmark: _Toc266812052][bookmark: _Toc268191588][bookmark: _Toc270084743][bookmark: _Toc274658442][bookmark: _Toc276129796][bookmark: _Toc276130033][bookmark: _Toc276130219][bookmark: _Toc276453824][bookmark: _Toc276454009][bookmark: _Toc308178716][bookmark: _Toc337624518]Preparation for shipment
The purpose of the preservation and shipment requirement is to assure the best economical protection against adverse atmospheric weather, corrosion build up and mechanical damage due to storage and transportation from Vendor (Manufacturers, Packagers and Contractors) premises to Contractor yard and from Contractor yard to Company site.
The Vendor and/or Manufacturer shall issue necessary procedures which shall be applied to any equipment to cover:
The preservation during workshop storage
The preservation, packing and fastening of equipments during transportation from Vendor facilities to Contractor yard construction
The preservation during the construction works on the Contractor yard
The preservation, packing and fastening of equipments during towing from construction yard to Company site.
The procedures shall contain a check list including all preservation and packing tasks.
The hereafter requirements shall also be applied to the capital spares delivered with the Contract. The capital spares shall always be preserved and packed for long term outdoor storage.
[bookmark: _Toc266812053][bookmark: _Toc268191589][bookmark: _Toc270084744][bookmark: _Ref271874989][bookmark: _Ref271874991][bookmark: _Ref271894602][bookmark: _Toc274658443][bookmark: _Toc276129797][bookmark: _Toc276130034][bookmark: _Toc276130220][bookmark: _Toc276453825][bookmark: _Toc276454010][bookmark: _Toc308178717][bookmark: _Toc337624519]Preservation
The preservation duration will be selected by the Project in the package data sheet and/or equipment data sheets.
Two types of preservation can be applied depending on Project needs: short term preservation or long term preservation.
The considered preservation shall be valid for shipment between:
Vendor premises and Contractor yard
Contractor yard and Company site.
The short term preservation shall cover a period up to six (6) consecutive months after processing of the preservation. The considered storage shall be outdoor without protection.
The long term preservation shall cover a period up to twelve (12) consecutive months and be annually renewable during five (5) years.
The desiccant products shall be free of DMF (dimethyl fumarate) content and shall be selected from Silica base. The regeneration of desiccant products is a mandatory requirement and shall be done by heating.
The desiccant products shall conform to the NF H00-320 or DIN 55473 or US MIL D 3464E standards.
The VCI and VPI shall conform to the US MIL-STD-2073-1 E standard. However necessary care shall be taken to use approved products compatible with the materials needing to be preserved.
All desiccant products locations shall be provided with a metallic label indicating their presence.
The last mechanical and/or performance runs can be done with anti-corrosion additives mixed with the lube oil. However Vendor shall demonstrate that the anti-corrosion additives shall not compromise the life of the equipment.
All opening shall be closed with metallic blind and gasket to be air and water tight.
Metallic labels with necessary cautions and instruction to remove preservative products prior equipment start-up shall be provided.
The labels shall be made of metal with black marking on yellow back ground.
[bookmark: _Toc274658444][bookmark: _Toc262729478]Electrical motor
After completion of the tests, the following shall be performed as a minimum:
Draining of liquid such as water, lube oil from systems where required
Drying of circuits
Cleaning of reservoirs with lint-free rags
Spraying of TectylTM or VCI in the air system
Spraying of TectylTM or VCI in the water cooling system
Spraying of TectylTM or VCI in the lube oil system
Insertion of desiccant product in the motor junction boxes, in motor bearing cases, and in coolers by means of perforated metallic baskets fixed to blinds
Preservation from foreign matters entrance
Sealing of openings
Running space heaters
Circulating instrument dry air or nitrogen
Regular winding resistance measurement in order to verify equipment integrity.
[bookmark: _Toc274658445]Gearbox
After completion of the tests, the following shall be performed as a minimum:
Draining of liquid such as water, lube oil from systems
Drying of systems
Cleaning of reservoirs with lint-free rags
Spaying of TectylTM or VCI in the reservoir and casing
Spaying of TectylTM or VCI on the gear teeth
Insertion of desiccant product inside the gear casing by mean of metallic basket welded to the closing blinds
Preservation from foreign matters entrance by blinds
Sealing of openings.
[bookmark: _Ref270949086][bookmark: _Toc274658446]Pumps
After completion of the tests, the following shall be performed as a minimum:
Draining of liquid such as water, lube oil from systems
Drying of systems
Cleaning of reservoirs with lint-free rags
Spaying of TectylTM or VCI in the reservoir, lube system and casing
Spraying of TectylTM or VCI in the pump casing
Insertion of desiccant product inside the reservoir
Preservation from foreign matters entrance by metallic blinds
[bookmark: _Toc262729479]Sealing of openings.
[bookmark: _Toc274658447]Instrumentation and electrical auxiliaries
After completion of the tests, the following shall be performed as a minimum:
Draining
Drying
Insertion of desiccant products in instrument junction boxes and in the instrument head
[bookmark: _Toc262729480]Sealing of openings.
[bookmark: _Toc274658450]Auxiliaries
The package auxiliaries generally include piping, filters, coolers, heat exchangers, heaters, valves, tanks, structural frames, equipment needed for the operation of the package and not herewith listed.
Draining of liquid such as water, lube oil from systems where required
Drying of circuits
Cleaning of reservoirs lint-free rags
Spraying of TectylTM or VCI in the air system
Spraying of TectylTM or VCI in the water cooled system
Spraying of TectylTM or VCI in the lube oil system
Spraying Water resistant wax TectylTM and wrapping on all non painted interfaces
Insertion of desiccant product in the piping system, junction boxes, equipments cases (including ducting) by means of perforated metallic baskets fixed to blinds or soft bags
Preservation from foreign matters entrance
Sealing of opening.
[bookmark: _Toc262729482][bookmark: _Toc267992809][bookmark: _Ref270946270][bookmark: _Ref270946728][bookmark: _Ref270948985][bookmark: _Ref270949035][bookmark: _Ref270949094][bookmark: _Toc274658451][bookmark: _Toc276129798][bookmark: _Toc276130035][bookmark: _Toc276130221][bookmark: _Toc276453826][bookmark: _Toc276454011][bookmark: _Toc308178718][bookmark: _Toc337624520]Packing
[bookmark: _Ref270945640][bookmark: _Toc274658452]Weather protection
The design of the packing shall procure an optimal weather protection during oversea transportation and Contractor yard storage.
During the detail engineering phase, Contractor, in conjunction with Vendor, has to issue and submit the preservation and sea fastening procedures to Company representative for approval.
Contractor shall be fully responsible of equipment preservation until provisional acceptance on site.
The weather protection shall be made of heat welded multilayer film (polyester, aluminum, polyethylene) and shall be installed around the package. All lifting appliances and lifting points shall be provided outside the weather protection and shall not be subject to losses of sealing. The film shall conform to the NF H00-310 or US MIL PRF 131K standards.
Prior to weld and seal the multilayer film, the hereafter sequences shall be applied, but are not limited to:
A sweeping with Nitrogen shall be performed in order to remove the internal moisture as much as possible to get low residual humidity.
A set of desiccant bags shall be included to absorb residual moisture and trap during transportation and storage the moisture passing through the multilayer film envelope.
A moisture indicator (sensitive paper) shall be included inside the envelope prior sealing to perform the traceability of the internal atmosphere during transport and storage.
[bookmark: _Ref270945598][bookmark: _Toc274658453]Mechanical and infestation protection
The mechanical and infestation protection shall be performed by a use of multilayer wooden plates (plywood).
The multilayer wooden plates shall be sea water resistant in case of overseas transportation. A selection of multilayer wooden plates in accordance with marine immersion resistant, french standard CTBX or equal classification requirements is required.
The construction of the overall mechanical protection shall be done in such a way that internal or external members shall not damage the weather protection.
The construction shall be in such a way that rodents and insects cannot enter inside the box.
All sensitive parts like antifriction bearing, rotor shaft, shall be locked in place and insulated by means of shock absorber. The rotor locking devices shall be labeled with metallic instructions and cautions label with black making on yellow colored back ground labels shall be provided.
[bookmark: _Ref270946180][bookmark: _Toc274658454]Fastening
All devices needed for the fastening, whatever the transportation mode considered (sea, onshore, rails, dirty and/or ice roads), shall be provided external to the mechanical protection. The fastening shall not affect the weather/mechanical protection integrity.
The fastening shall be part of the equipment design engineering phase and shall be provided to avoid any modification and/or welding on the equipment during its installation until completion.
During towing transportation, the 3 points mounted packages shall be locked in position to avoid any failure of the supports.
The AVM’s (Anti-Vibration Mount) shall be delivered with the dedicated locking tools and locking devices for transportation.
The gimbals (spherical bearing supports) shall be with the dedicated locking tools and locking devices for transportation.
The use of jacking tools and temporary support tools may be required for installation and/or transportation. The supply of those tools shall be done by the package Vendor along with the sub plate and the sole plate for the fixing of these tools.
The sub plate shall be directly welded by the Vendor and/or Manufacturer on the main base plate during the construction of the base plate, the sole plate shall be directly welded to the support by Contractor during the construction of the support.
[bookmark: _Toc274658455]Marking
The minimal requirements for marking shall conform to the ISO 780 code in addition to the specific requirement of the project.
[bookmark: _Toc274658458]Loose shipped items and auxiliaries
The loose shipped items delivered with the Contract (including commissioning and start-up spare parts) shall be preserved as per clause 9.1 and shall be packed inside a VCI plastic bags as per clause 9.2.1 and clause 9.2.2 during transportation from Vendor facilities to Contractor yard and from Contractor yard to Company site, except for structural frames and ducting when part of the scope of supply.
The packing boxes shall be provided with:
Internal or external vibrations and shocks absorbers
External lifting and handling devices and fastening provisions
External marking in accordance with ISO 780 and Project specific requirements
Internal harness and/or means for fastening
Moisture indicator
Internal or external provision for documentation storage
External blank marking area and/or location to attached the AWB (Air Way Bill).
[bookmark: _Toc262729483][bookmark: _Toc267992810][bookmark: _Toc274658459][bookmark: _Toc276129799][bookmark: _Toc276130036][bookmark: _Toc276130222][bookmark: _Toc276453827][bookmark: _Toc276454012][bookmark: _Toc308178719][bookmark: _Toc337624521]Transportation
The Notified body responsible for transportation between Vendor facilities and port of shipment shall perform the assessment of the means, risks and constraints.
It shall be clearly specified in the Vendor proposal the means to be used for transportation, the loading of the equipments and the induce constraints due to sea, road, rails transportation in term of equipment assembly and number of packs.
A preliminary packing list including packing dimensions and weight table shall be attached to the Vendor proposal to give possibility to Company to assess the transportation impacts prior Contract award.
The handling, loading and unloading procedures and the lifting drawings shall be part of the engineering phase and shall be developed by the Vendor.
The spreader bars, the lifting beams and ancillaries (slings, shackles) shall be supplied by Vendor and shall be load tested and certified by third party notified body. The use of synthetic slings is not allowed.
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[bookmark: _Toc276130037][bookmark: _Toc276130223][bookmark: _Toc276453828][bookmark: _Toc276454013][bookmark: _Toc308178720][bookmark: _Toc337624522]Definitions and abbreviations
AVM	Anti-Vibration Mount
Company	Total E&P or any Total E&P subsidiary
Contractor	Any Company Total E&P has signed a Contract with for the Engineering, Procurement, Construction and Installation of a part of a project
DMF	Dimethyl Fumarate
FO	Field Operations
HMI	Human Machine Interface
ICSS	Integrated Control and safety System
ITP	Inspection test plan
MCC	Motor Control Center
NDT	Non Destructive Test
Package	Prefabricated process or utility self-contained unit, generally able to operate on its own, supplied fully tested and ready for immediate installation
PLC	Programmable Logic Controller
SAT	Site Acceptance Test
SPL	Spare Parts List
Supplier or Vendor	The package Supplier or Vendor
UCP	Unit Control Panel
VCI	Volatile Corrosion Inhibitor
VPI	Vapor Phase Inhibitor
VSDS	Variable Speed Drive System
VTMS	Vibration & Temperature Monitoring System
[bookmark: _Toc276130038][bookmark: _Toc276130224][bookmark: _Ref276451326][bookmark: _Ref276451355][bookmark: _Toc276453829][bookmark: _Toc276454014][bookmark: _Toc308178721][bookmark: _Toc337624523]Baseplate installation
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[bookmark: _Toc267661585][bookmark: _Toc268191594][bookmark: _Toc274658465][bookmark: _Toc276130039][bookmark: _Toc276130225][bookmark: _Ref276451337][bookmark: _Ref276451373][bookmark: _Toc276453830][bookmark: _Toc276454015][bookmark: _Toc308178722][bookmark: _Ref336608761][bookmark: _Ref336608778][bookmark: _Toc337624524]Vendor Document Register (VDR)
The following documents shall be delivered by the Package Vendor. This list is a mandatory base frame but might be extended on a Project basis.
(1) Documents to be supplied with offer.
	Item
	Designation
	(1)

	1
	GENERAL DOCUMENTS
	

	1.1
	General
	

	1.1.1
	Vendor document register
	X

	1.1.2
	Installation and operating manual index
	  

	1.1.3
	Installation and operating manual
	  

	1.1.4
	Preservation procedure
	  

	1.1.5
	Packing procedure
	  

	1.1.6
	Weight data sheets with CoG
	X

	1.1.7
	Special tools list
	  

	1.1.8
	Start up and commissioning spare parts list
	  

	1.1.9
	Operating spare parts list (with prices)
	  

	1.1.10
	Capital spare parts list
	  

	1.1.11
	Declaration of conformity for ATEX
	  

	1.1.12
	Monthly report
	  

	1.2
	Procedures & Reports
	

	1.2.1
	Painting procedure
	  

	1.2.2
	Pump performance (API Std 674) test procedure
	  

	1.2.3
	Gearbox test procedure (if applicable)
	  

	1.2.4
	Lube oil system test procedure (if applicable)
	  

	1.2.5
	Package full load string test procedure
	  

	1.2.6
	Package site acceptance test procedure
	  

	1.2.7
	Reports for all the above tests (2)
	  

	1.3
	Manufacturing / Quality / HSE documents
	

	1.3.1
	Quality control plan
	  

	1.3.2
	Inspection and test plan
	  

	1.3.3
	NDE procedures
	  

	1.3.4
	Welding procedures
	  

	1.3.5
	Vessel/exchanger code calculation notes
	  

	1.3.6
	Material certificates
	  

	1.3.7
	All tests and inspections certificates
	  

	1.3.8
	QA/ QC (Manufacturing data book) index
	  

	1.3.9
	QA/ QC (Manufacturing data book) Dossier
	  

	2
	STRUCTURAL
	

	2.1
	Foundation drawing - Plan view
	  

	2.2
	Foundation drawing - Elevation view
	  

	2.3
	Foundation loadings (static and dynamic loads, permanent and temporary location)
	  

	2.4
	Baseplate calculation note including modal analysis and lifting appliance
	  

	2.5
	Lifting equipment general arrangement including lifting calculation
	  

	3
	MECHANICAL
	

	3.1
	Arrangements
	

	3.1.1
	General arrangement drawing - Plan view
	  

	3.1.2
	General arrangement drawing - Elevation view
	  

	3.1.3
	General arrangement drawing - Isometric view
	  

	3.1.4
	General arrangement drawing including piping (plan, elevation and isometric views)
	  

	3.1.5
	Limits of supply table (interface and connection schedule)
	  

	3.1.6
	Allowable nozzles loads
	  

	3.1.7
	Lube oil console arrangement drawing (if applicable)
	  

	3.1.8
	Mechanical packing System arrangement drawing
	  

	3.2
	Data sheets
	

	3.2.1
	Pump data sheet (as per API 674 data sheets)
	X

	3.2.2
	Gearbox data sheet (if applicable)
	X

	3.2.3
	Couplings (low and high speed) data sheets
	  

	3.2.4
	Lube oil system data sheets (as per data sheets in GS EP MEC 281 appendix) (if applicable)
	  

	3.2.5
	Other (PSV, pulsation suppression devices etc.)
	  

	3.3
	P&IDs & Lists
	

	3.3.1
	PID
	X

	3.3.2
	P&ID symbols table
	  

	3.3.3
	Utility list
	X

	3.3.4
	Equipment list
	  

	3.3.5
	Lubrication list and schedule
	  

	3.4
	Detail drawings
	

	3.4.1
	Pump outline drawing
	  

	3.4.2
	Pump cross section drawing
	  

	3.4.3
	Pump sub assemblies drawings 
	  

	3.4.4
	Gearbox outline drawing (if applicable)
	  

	3.4.5
	Gearbox cross section drawing (if applicable)
	  

	3.4.6
	Couplings (low and high speed) drawings
	  

	3.4.7
	Nameplate drawings (pump, gearbox…)
	  

	3.5
	Calculations & Performances data
	

	3.5.1
	Pump performances curves
	X

	3.5.2
	Analysis Approach 2 (Acoustical Simulation) 
	  

	3.5.3
	Pump lateral analysis
	  

	3.5.4
	Gearbox lateral analysis
	  

	3.5.5
	Shaft line torsional analysis
	  

	3.5.6
	Package noise data sheet
	X

	4
	ELECTRICAL
	

	4.1
	List of required document as per GS EP ELE 011, GS EP ELE 111, GS EP ELE 121 and GS EP ELE 141. The data sheets will be supplied according to DS EP ELE 111, DS EP ELE 112, DS EP ELE 121 and DS EP ELE 141.
	X

	4.2
	Electrical load list
	X

	5
	INSTRUMENTATION
	

	5.1
	General
	

	5.1.1
	Package functional analysis (including pump, motor, VSD… and all auxiliaries)
	  

	5.1.2
	Instruments hook ups
	  

	5.2
	Data sheets 
	

	5.2.1
	Instruments data sheets
	  

	5.3
	P&IDs & Lists
	

	5.3.1
	Vibration and temperature P&ID (if applicable)
	X

	5.3.2
	Instruments list including service, range, trip and alarm levels
	  

	5.3.3
	Instruments and electrical cables list
	  

	5.4
	Diagrams
	

	5.4.1
	Interconnecting diagram (instrumentation and electrical)
	X

	5.4.2
	Earthing diagram
	  

	5.4.3
	Logic diagrams
	  

	5.4.4
	Cause and effect chart
	  

	5.4.5
	Instrument loop diagrams
	  

	5.4.6
	Junction boxes terminal strips
	  

	6
	PIPING, VALVES and VESSELS
	

	6.1
	General
	

	6.1.1
	Piping classes
	X

	6.2
	Calculations & Performances data
	

	6.2.1
	Calculation notes for safety relief valves, pulsation suppression devices 
	  


(2) The package string test report shall include pictures of the package (four side views and four isometric views).
[bookmark: _Toc267661586][bookmark: _Toc272233786][bookmark: _Toc274658466][bookmark: _Toc276130040][bookmark: _Toc276130226][bookmark: _Ref276451346][bookmark: _Ref276451363][bookmark: _Toc276453831][bookmark: _Toc276454016][bookmark: _Toc308178723][bookmark: _Toc337624525]Minimum inspection requirements
As a minimum, the following inspections shall be conducted on the package:
Functional, performance, NPSH and mechanical running test of all units
Final inspection
Final dossier data book review.

Note: This list does not include the inspections to be conducted on each individual component constituting the package.
[bookmark: _Toc267661587][bookmark: _Toc272233787][bookmark: _Toc274658467][bookmark: _Toc276130041][bookmark: _Toc276130227][bookmark: _Ref276451310][bookmark: _Ref276451316][bookmark: _Toc276453832][bookmark: _Toc276454017][bookmark: _Toc308178724][bookmark: _Toc337624526]Deviations to the contractual documents
If deviations are waived during the bid phase, they shall be listed in the following pages in the purchase revision.

The deviation list shall exhibit at least the following:
Reference of the specification
Paragraph of the specification
Description of the deviation
Reason for deviation
Vendor proposal
Company final position.

The deviations that are not accepted by Company shall appear in this list in order to give a complete overview of the technical discussions.

[bookmark: Texte295]The following list contains       pages.

Note: The deviation list might not be attached to this specification but referenced under a project document (as reported below).

Project document reference:
[bookmark: Texte296][bookmark: Texte297]      Revision      .
[bookmark: _Ref336608924][bookmark: _Toc337624527]Data sheets
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1.1 Scope of supply
Note 2: The column “Description” may offer diverse technical choices that shall be fixed prior to the issue “For

inquiry” by ticking the appropriate mark box e

ltem Description Quantity

Liquid fuel system including but not limited to:

Inlet strainer As per GS EP MEC 212 paragraph 5.3.2.3

Duplex filter equipped with 2x3-way transfer valve as
2x100% duplex filter | 1" Ep MEC 212 paragraph 5.8.1.4.1

Fuel transfer control | As per GS EP MEC 212 paragraph 5.8.1.4.5.
and monitoring system

Power transmission equipment including but not limited to-

As per GS EP MEC 242 | N/A if generator direct
and data sheet | driven.

Gearbox referenced in paragraph

of this Séclﬂcallon
As per GS EP MEC 242 | N/A if generator direct

Temperature and paragraph 6.4.2 driven.
vibration probes

As per paragraph of this | N/A if generator direct
LS flexible spacer type | specification driven.
coupling

Lube oil air cooler made | Lube oil water cooler as
of 316 stainless steel as | per GS EP PVV 412 with
per GS EP PVV 415 and | water pressure below oil
as ner GS FD MEC 281
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ToTAaL RECIPROCATING PUMP DATA SHEET Stunits
1 [Note JAPPLICABLE TO: ﬂ
2 FOR UNIT
3 SITE NO. REQ. B
4 SERVICE SIZE & TYPE :
5 MANUFACTURER MODEL SERIAL NO.
6 GENERAL
TA NO. MOTOR DRIVEN OTHER DRIVER TYPE ||
8 PUMP ITEM NO'S PUMP ITEM NO'S
9 MOTOR ITEM NO'S DRIVER ITEM NO'S GEAR ITEM NO'S B
10 MOTOR PROVIDED BY DRIVER PROVIDED BY GEAR PROVIDED BY :
11 MOTOR MOUNTED BY DRIVER MOUNTED BY GEAR MOUNTED BY
12 MOTOR DATA SHEET NO. DRIVER DATA SHEET NO. GEAR DATA SHEET NO. [
13 OPERATION CONDITIONS LIQuUID
14 CAPACITY @ PT mfs: TYPE OR NAME OF LIQUID
15 @ MAXIMUM VISCOSITY @ MINIMUM VISCOSITY LIQUID COMPRESSIBILITY % :
16 DISCHARGE PRESSURE kPa a: PUMPING TEMPERATURE °c
T MAXIMUM MINIMUM NORM MAX MIN B
18 SUCTION PRESSURE kPa a: SPECIFIC GRAVITY NORM MAX MIN :
19 MAXIMUM MINIMUM SPECIFIC HEAT (Cp) kditkg-K)
20 DIFFERENTIAL PRESSURE kPa VISCOSITY Pas NORM MAX B
21 MAXIMUM MINIMUM CORROSIVE/EROSIVE AGENTS :
22 NPSHA WITHOUT ACCELERATION HEAD m CHLORIDE CONCENTRATION (PPM)
23 [ACCELERATION HEAD NET H,S CONCENTRATION (PPM) B
24 MAXIMUM ALLOWABLE SOUND PRESSURE LEVEL : LIQuiD [
25 SITE AND UTILITY DATA PERFORMANCE
26 LOCATION: RATED CAPACITY mss
27 NPSH REQUIRED m B
28 MOUNTED AT: O TROPICALISATION REQD PISTON SPEED mfs :
29 ELECTRIC AREA CLASSIFICATION: ZONE DISPLACEMENT |
30 GROUP TEMP CLASS VOLUMETRIC EFFICIENCY % B
31 SITE DATA : MECHANICAL EFFICIENCY % :
32 ELEVATION (MSL) : m BAROMETER : mmHg |POWER @ MAXIMUM VISCOSITY kW
33 RANGE OF AMBIENT TEMPS: MIN / MAX / °c POWER @ RELIEF VALVE SETTING kW B
34 RELATIVE HUMIDITY: MIN / MAX / % MAXIMUM ALLOWABLE SPEED RPM :
35 UNUSUAL CONDITIONS: MINIMUM ALLOWABLE SPEED RPM
36 PINION SHAFT RPM B
37 UTILITY CONDITIONS: HYDRAULIC POWER kW :
38 ELECTRICITY: DRIVERS HEATING CONTROL | SHUTDOWN BRAKE POWER kw
39 VOLTAGE B
40 PHASE FOR DIRECT-ACTING PUMPS: :
41 HERTZ DRIVE GAS ||
42 COOLING WATER: GOVERNOR TYPE
43 INLET RETURN DESIGN MAXD INLET PRESSURE kPag :
44 TEMP °c MAX INLET TEMPERATURE °c ||
45 PRESS. kPag MIN EXHAUST PRESSURE kPa g
46 SOURCE STALL PRESSURE kPa g :
47 INSTRUMENT AIR: MAX MIN kPag |GAS CONSUMPTION Nm®/s
48 APPLICABLE SPECIFICATIONS
49 API 674 POSITIVE DISPLACEMENT PUMPS-RECIPROCATING
50 GOVERNING SPECIFICATION (IF DIFFERENT) :
51 REMARKS:
52 B
53 :
54
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1 | Note| CONSTRUCTION Reyv|
2 LIQUID END: ANSI | |
3 NOZZLES SIZE RATING  FACING LOCATION

4 LIQUID SUCTION B
5 LIQUID DISCHARGE :
6 GAS INLET

7 VALVES PER CYLINDER: GAS EXHAUST B
8 NUMBER AREA VELOCITY GLAND FLUSH :
9 mm’ mis DRAINS
o] | sucmion OTHER B
1" DISCHARGE OTHER :
12 VALVE TYPE: OTHER
13 MATERIALS
14 PART LIQUID END ASTM NO. GAS END
15 CYLINDER B
16 LINER :
17 PISTON OR PLUNGER
18 PISTON RINGS B
19 PISTON ROD :
20 VALVESNVALVE SEATS |
21 GLAND
2| |mRroaTBUSHING :
23 PACKING |
24 LANTERN RING
25 DISTANCE PIECE :
26 BOLTING | ]
27 JACKETS
28 OTHER B
29 LIQUID END LUBRICATION PACKING
30 PACKING LUBE LIQUID END GAS END vaLveroo | |
31 FLUSH SOURCE NO. OF RINGS |
32 LUBRICATOR MAKE SIZE OF RINGS
33 SIZE NO. OF FEEDS OTHER ||
34 PRESSURE RATINGS QA INSPECTION AND TEST
35 LiQuiD GAS Q COMPLIANCE WITH INSPECTORS CHECK LIST | |
36 CYLINDER CYLINDER Q CERTIFICATION OF MATERIALS O REPAIR MAPS & PROCEDURES
a7 MAXIMUM PRESSURE kPag Q FINAL ASSEMBLY CLEARANCES
38 MAXIMUM TEMPERATURE ¢ Q SURFACE AND SUBSURFACE EXAMINATIONS :
39 HYDROSTATIC TEST PRESS. kPag QO RADIOGRAPHY O MAGNETIC PARTICLE
40 OTHER Q uLTRASONIC Q LIQUID PENETRANT :
4 DRIVE MECHANISM Q CLEANLINESS PRIOR TO FINAL ASSEMBLY
42 TYPE Q HARDNESS OF PARTS, WELD & HEAT AFFECTED ZONES B
43 COUPLING MANUFACTURER Q FURNISH PROCEDURES FOR OPTIONAL TESTS B
44 BASEPLATE Q FURNISH PMI CERTIFICATES B
45 Q BY PUMP MANUFACTURER Q SUITABLE FOR EPOXY GROUT :
46 EXTENDED FOR IESTS
47 O SUBPLATES BY PUMP MANUFACTURER HYDROSTATIC B
48 PERFORMANCE :
49 Q DRAINRIM QO DRAIN-PAN NPSH
50 O LEVELING PADS Q SUITABLE FOR COLUMN MOUNTING OTHER B
51 REMARKS:
52 B
53 ||
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1 | Note POWER FRAME CONTROLS Rev|
2 MAXIMUM FRAME RATING: TYPE ||
3 kw @ RPM ||
4 MAXIMUM PRESSURE RATING kPag ||
5 CRANKSHAFT MATERIAL SIGNAL: ||
6 NO. OF MAIN BEARINGS ||
7 TYPE OF MAIN BEARING CAPACITY CONTROL: ||
8 INTERNAL GEARS (@] ||
9 GEAR RATIO ||
10 GEAR SERVICE FACTOR VENDOR FURNISHES CS GOVERNOR & VALVE: ||
1" POWER END LUBRICATION: VENDOR TO FURNISH CONTROL PANEL: ||
12 TYPE
13 OIL PUMP: TACHOMETER REQUIRED: TYPE [ |
14 MAIN DRIVERS
15 AUKXILIARY MOTOR: ||
16 DRIVEN BY MAIN DRIVER MANUFACTURER: ||
17 AUKXILIARY DRIVER POWER: kw ||
18 DRIVER RPM: ||
19 OIL FILTER: (Note: For details of the driver see the individual driver data sheets) ||
20 TYPE MAKE ||
21 FILTRATION SIZE MODEL OTHER (SEE SEPARATE DATA SHEETS): ||
22 OIL COOLER ||
23 TYPE
24 SIZE OTHER PURCHASE REQUIREMENTS
25 ADDITIONAL OIL SYSTEM ITEMS NAMEPLATE UNITS: ||
26 Q FLow Q PRESSURE Q TEMPERATURE Q VENDOR FURNISHED PROCESS PIPING ||
27 INDICATOR GAUGES GAUGES
28 Q STRAINER Q OTHER * VENDOR REVIEW PIPING DRAWINGS: [ |
29 OIL HEATER REQUIRED: * VENDOR FURNISHED PULSATION SUPPRESSION DEVICES: :
30 TYPE: * VENDOR FURNISHED RELIEF VALVE: ||
3 MECHANICAL LUBRICATION REQUIRED: TYPE: | |
32 RELIEF VALVE SETTING kPa g|
33 GEAR REDUCER * LIQUID-FILLED PRESSURE GAUGES REQUIRED: [ |
34 REQUIRED: * TECHNICAL DATA MANUAL REQUIRED: :
35 GEARS COMPLY WITH: MAXIMUM ALLOWABLE SOUND PRESSURE LEVEL ||
36 MANUFACTURER dB(A) @ ml |
37 MODEL * OVERSIZE NOZZLE MATING PARTS BY VENDOR: ||
38 TYPE * QUENCH-TYPE GLANDS REQUIRED: ||
39 SERVICE FACTOR * PROVIDE PACKING COLLECTION CHAMBER: ||
40 RATING * PROVIDE LANTERN RING PURGE: ||
41 SIZE ||
42 V-BELT OR CHAIN DRIVE * OIL HEATER CONNECTION REQUIRED: ||
43 REQUIRED: * DISTANCE PIECE COVERS: ||
44 NO. OF BELTS TYPE: ||
45 SIZE OF BELTS MINIMUM DESIGN METAL TEMPERATURE |
46 CHAIN DETAILS PRESSURE kPag] |
47 TOTALLY ENCLOSED GUARD: * API 671 COUPLING AND GUARDS REQUIRED: ||
48 SLIDE RAILS FOR ADJUSTMENT: ||
49
50 PREPARATION FOR SHIPMENT WEIGHTS
51 SHIPMENT: PUMP kg GEAR kg ||
52 EXPORT BOXING REQUIRED: _ _ ||
53 OUTDOOR STORAGE MORE THAN 6 MONTHS: BASE kg DRIVER kg
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1 | Note PULSATION SUPPRESSION DEVICES FOR RECIPROCATING PUMPS SERVICE E
2 THESE SHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE STAGE NO.
3 [APPLICABLE TO: ||
4 FOR /USER ||
5 SITE/LOCATION AMBIENT TEMPERATURE MIN / MAX / °C ||
6 PUMP SERVICE NUMBER OF PUMPS ||
7 PUMP MFG. MODEL / TYPE ||
8 SUPPRESSOR MFG. ||
9
10 GENERAL INFORMATION APPLICABLE TO ALL SUPPRESSORS
1" ||
12 TOTAL NUMBER OF SERVICES AND/OR STAGES | |
13 Q ASME CODE STAMP OF CODE AND REGULATIONS APPLY | |
14 Q OTHER APPLICABLE PRESSURE VESSEL SPEC. OR CODE ||
15 RADIOGRAPHY (X-RAY OF WELDS): Q IMPACTTEST  Q SPECIAL WELDING REQUIREMENTS | |
16 Q sHOP INSPECTION HYDROTEST: Q SPECIAL PAINT SPEC ||
17 DESIGN APPROACH: ||
18 SHIPMENT: ||
19 EXPORT BOXING REQUIRED: STUDY TO BE WITNESSED: ||
20 OUTDOOR STORAGE MORE THAN 6 MONTHS: ||
21
2 OPERATING AND SUPPRESSOR DESIGN DATA
23 PUMP DATA, THIS SERVICE OR STAGE ONLY NUMBER OF CYL. INTERNAL PASSAGES ||
24 NOTES: | |
25 BORE DIA mm STROKE mm RPM | |
26 PUMP VALVE DATA ||
27 TYPE LIFT mm WEIGHT kg | |
28 SPRING PRELOAD __N SPRINGRATE ___ LIFTAREA ||
29 FULL PROJECTED AREA EFF. FULL LIFT AREA
30 LIQUID HANDLED - SEE DATA SHEET PAGE 2 NORMAL OPERATING ||
31 CORR. PRESENT (DESCRIBE) ||
32 SPECIFIC GRAVITY | |
33 COMPRESSIBILITY % | |
34 m OPERATION IN PARALLEL WITH
3 PUMP MANUFACTURER'S RATED CAPACITY: mefs
36 LINE SIDE OPERATING PRESSURE INLET kPag|  DISCHARGE kPag| |
a7 OPERATING TEMP WITHIN SUPPRESSORS INLET kPag|  DISCHARGE kPag| |
8 ALLOWABLE PRESSURE DROP THROUGH SUPPRESSORS DP KkPa/ % [pP KkPa/ %
39 INLET SUPPRESSOR DISCHARGE SUPPRESSOR
40 ICOMBINATION INLET SUPPRESSOR SEPARATOR / INTERNALS YES YES YES
4 NO. (QTY) OF INLET & DISCHARGE SUPPRESSORS PER STAGE
42 [ALLOWABLE PEAK-PEAK PULSE @ LINE SIDE NOZZLE kPag/ % kPag/ %
43 [ALLOWABLE PEAK-PEAK PULSE @ CYL FLANGE NOZZLE kPag/ % kPag/ %
44 ||
45 MIN. REQ'D WORKING PRESSURE & TEMPERATURE kPag @ °C kPag @ °C ||
46 NOTE: After design, the actual Mawp & temp are to be determined ||
47 base on the weakest component and stamped on the vessel. ||
48 The actual Mawp is to be shown on pg. 6 line 11 and on the
49 U1A Forms. ||
50
51 REMARKS: | |
52 ||
53 ||
54
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RECIPROCATING PUMP DATA SHEET

Sl Units

[N

@ N e o e

PULSATION SUPPRESSION DEVICES FOR RECIPROCATING PUMPS

THESE SHEETS TO BE FILLED OUT FOR EACH SERVICE AND/OR STAGE

SERVICE
STAGE NO.

Rev]

CONSTRUCTION REQUIREMENTS & DATA

INLET SUPPRESSOR

DISCHARGE SUPPRESSOR

BASIC MATERIAL REQUIRED, CS, SS,ETC.
ACTUAL MATERIAL, ASTM OR SA DESIGNATION SHELL /HEAD
SPECIAL HARDNESS LIMITATIONS Re Q vEs Q no
CORROSION ALLOW. Q REQUIRED

WALL THICKNESS, SHELL /HEAD
NOMINAL SHELL DIAMETER x OVERALL LENGTH / VOLUME

PIPE OR ROLLED PLATE CONSTRUCTION

ACTUAL MAX ALLOWABLE WORKING PRESS AND TEMPERATURE

MAX EXPECTED PRESSURE DROP D P
WEIGHT, EACH

INSULATION NUTS & ALLOWANCE FOR INSULATION REQUIRED
EXPECTED P-P PULSE @ LINE SIDE CYL FLG, %
EXPECTED P-P PULSE @ LINE PRESSURE, %

} kPa /% LINE PRESS

Based on final

suppressor dgn

SUPPORTS, TYPE / QUANTITY

mm_/

mm|

mm_/

mm|

m_/

kPa_ @

°C

kPa_ @

°C

DP kPa /

DP

kPa /

kg

kg

CONNECTION REQUI

REMENTS & DATA

LINE SIDE FLANGE
PUMP FLANGE(S), QTY:
FLANGE FINISH

SIZE /RATING / FACING
SIZE /RATING / FACING
Q SPECIAL (SPECIFY)
Q PER ASME 16.5

INSPECTION OPENINGS REQUIRED
SPEC. QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING
"QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING

VENT CONNECTIONS REQUIRED
SPEC. QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING
"QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING

DRAIN CONNECTIONS REQUIRED
SPEC. QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING
"QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING

PRESSURE CONNECTIONS REQUIRED
SPEC. QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING
"QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING

TEMPERATURE CONNECTIONS REQUIRED
SPECIFY QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING
Q cyLNozzLE Q MmaINBODY
*QTY, SIZE, 6000 LB NPT CPLG, FLG TYPE & RATING

OTHER DATA AND NOTES

PUMP MFG'S SUPP. OUTLINE OR DRAWING NO.
SUPPRESSOR MFG'S OUTLINE OR DRAWING NO.

NOTES " =ASBULT
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