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1.0
SCOPE

1.1
This specification describes the basis for the overall design of process & utility piping system. It is intended to establish design conforming to codes and accepted practice currently applicable to piping systems.

CODES & STANDARDS

General Codes & Standards


The main design codes and standards which shall be considered as minimum requirement are listed below. Latest version of these should be followed.

ANSI/ASME B 31.1 
Power Piping

ANSI/ASME B 31.3
Chemical Plant & Petroleum Refinery Piping

ANSI/ASME B 31.5
Refrigeration Piping.

ANSI B 16.5

Steel Pipe Flanges and Flanged Fittings.

ANSI B 16.9

Factory Made Wrought Steel Buttwelding Fitting.

ANSI B 16.10

Face-to-face and End-to-End Dimensions Of Ferrous Valves.

ANSI B 16.11

Forged steel fittings, Socket Welding And Threaded.

 ANSI B 16.34

Steel valves, flanges and butt welding ends.

ANSI B 2.1

Pipe threads

ANSI B 16.20

Ring joint gaskets and grooves for steel pipe flanges.

ANSI B 16.21

Non metallic Flat Gaskets for Pipe Flanges

ANSI B 16.25

Buttwelding ends

ANSI B 18.2

Square and Hex. Bolts and screws

ANSI B 36.10

Welded and seamless wrought steel pipe.

ANSI B 36.19

Stainless steel pipe.

API 593


Ductile iron plug valves flanged ends.

API 594


Wafer Type check valves

API 597


Steel venturi gate valves flanged or butt welding ends.

API 598


Valve inspection and test

API 599


Steel plug valves, flanged or butt welding ends.

API 600


Steel gate valves, flanged or butt welding ends.

API 601


Metallic gasket for piping

API 602


Compact carbon steel gate valves

API 603


Class 150, corrosion resistant gate valves

API 604


Ductile iron gate valves, flanged ends.

API 605


Large diameter carbon steel flanges

API 606


Compact carbon steel gate valves extended body.

API 607


Fire Test for soft-seated ball valves.

MSS-SP-6

Standard Finishes for contact surface.

MSS-SP-25

Standard marking system for valves, fittings, flanges and unions.

MSS-SP-43

Wrought stainless steel buttwelding fittings.

MSS-SP-44

Steel pipe line flanges.

BS 5352

Forged steel gate, globe, check valve

BS 5353

2” and below

BS 5146

Inspection and test for steel valves

BS – 1868

Flanged steel check valve for petroleum industry.

BS – 1873

Flanged steel globe valve for petroleum industry.

BS – 5351

Steel ball valve for petroleum industry.
EJMA


Expansion joints.

IS – 1239 (I)

Mild steel tubes

IS – 1239 (II)

Steel fittings

IS – 5312 (I)
Specification for Swing check type Reflux valve (non-return valves).


In addition to the above the following General standards, specifications and guides will be applicable:


ES–GSD–M1-06

Pipe spacing (150 lb. and 300 lb. and 45 deg. Jump over).


ES–GSN–M1–03 
Piping Materials specifications

ES–GSN-M1–04

Valve material specifications.


ES–GSD–M1–01 
Accessibility for valves & instruments.

2.2
Boiler Code Piping 


Section 1. Power boilers of the ASME Boiler and pressure vessel code and sec. VIII latest edition applies to certain portions at steam, feed water and blow-off piping associated with boilers, and steam generating equipment, as defined by that code. Steam and feed water piping coming under the purview of the Indian Boiler Regulations shall be designed in accordance with that code. Annex-II lays down the major requirements of Indian Boiler Regulations.

DESIGN CRITERIA

Operating Conditions

Normal design conditions of pressure and temp. will be most severe conditions expected to co-exist under usual long term operating conditions. These usual operations include all manipulation and control functions such as throttling, blowing and by-passing likely to be used for operation and control.

Temporary Conditions 


Usual operating conditions do not include more severe temporary conditions, such as those incidentals to start-up, steam out, or abnormal operation.
Design Temperature 

Definition:


Design temperature is the most severe sustained fluid temperature, subject to conditions of section 3.1 above. Design temperature will be usually the maximum fluid temperature.

Design temperature of non-insulated components may be the metal temperature rather than the fluid temp. determined as given in para 301.3.1 of Chemical and Petroleum Refinery Piping Code.

Steam Traced Piping 

Design temperature for steam traced piping will be fluid temperature or 30 deg. C below saturation temperature of tracing steam whichever is greater.

Low Temperature Piping 

Design temperature for piping with a fluid temperature below (-) 290C shall be the normal fluid operating temperature. In addition design will be suitable for a design temp. at 380C.

3.3
Design Pressure

Definitions 

The Design pressure of piping shall be the most severe condition of internal or external fluid pressure, subject to conditions of Section 3.1 above arrived on the basis of the following consideration:-
Minimum positive design pressure.
Design pressure of the equipment to which it is connected.
Set pressure of safety valve which protects the system.

Discharge piping of a centrifugal pump not protected by safety valve, shall be designed for 1.2 times the max. pump differential plus the maximum suction pressure of pump or total shut off head/pressure plus max. suction head/pressure which ever is more.

Design pressure for piping systems operating under vacuum shall be full vacuum.

3.4
Other Conditions 
3.4.1
Loads Affecting Piping Stresses:
Allowable stress values apply to total loads imposed on piping materials. Design shall provide for all loading significantly affecting pipe material stresses. See Section 301.4 through 301.7 of Chemical and Petroleum Refinery. Piping code for loading in addition to fluid pressure which may affect piping stresses.

3.4.2
Piping Flexibility 

All piping must be designed for thermal expansion under start-up, operating and shut down conditions without over stressing the piping, valves or equipment. In addition, all lines, which normally contain flammable or toxic materials, shall be provided with adequate flexibility for steam out conditions at temperature of  120 0 C.

3.4.3
Provisions for expansion or contraction shall normally be made with bends, offsets. Expansion joints may be used on large diameter piping, relief systems or where they are acceptable process wise and economically justified provided they are designed for minimum 7000 cycles.

3.3.4
Piping Supports 

All piping shall be adequately supported, guided or anchored so as to prevent undue vibration, deflection or loads on connected equipment and piping and leakage at joints. Piping at valves and equipment such as heat exchangers and pumps, requiring periodic maintenance, shall be supported in such a way so that the valves and equipment can be removed with a minimum necessity of installing temporary pipe support.

4.0
MATERIALS

Piping Material Specification

Piping material specification ES–GSN–M1–03 includes line service and material classes. This specification gives specification for individual piping systems for pipes, valves, flanges, fittings, bolting, gaskets and other material requirements for various classes of fluid temperature and pressure services. Also it gives the methods of branch connections in main pipe.
Corrosion Allowance 

Unless otherwise specified in piping material specification, minimum corrosion allowance, as shown below, shall be provided in all process and utility piping systems: For IBR piping, refer to the requirements under the IBR regulations.


Minimum Corrosion Allowance



Carbon steel

0.060" (1.5 mm)



Ferratic Alloys

0.060" (1.5 mm)



Austenitic steel

0



Non-Ferrous

0
Wall thickness and Reinforcement 

4.3.1
Calculations for branch reinforcement requirements can be   based on “Limited” corrosion where all excess metal in pipe wall, other than required for pressure and corrosion allowance is credited to branch reinforcement, where mechanical loads increase stresses above those due to internal or external pressure, appropriate reinforcement shall be added.

Line and Connection Size 

Minimum line size within process plant area shall be 1" and 2" for long runs in the offsite area. Exceptions are there for instrument and steam-tracer, which may be minimum ¼" and ½" respectively. Vents and drains shall be ¾" min. Pipe sizes 1-1/2", 2-1/2" and 3-1/2" and all other odd sizes such as 5" and 7" shall not be used except where required for connections to Mechanical equipment of standard design or where specific velocities must be maintained.

Material Specification Changes 

When a line of one material specification is connected to a line of higher material specification, the connecting line shall be constructed of the higher material specification or pressure rating upto and including the first block valve in the connecting line. The higher material specification shall be used upto and including the valves on the bypass around equipment or pressure reducing valves.

The block valves after the reducing valves shall be of the lower material specification only when a relief valve is fitted between the reducing valve and block valve.

Bends & Mitres 

Long radius welding elbows shall be used for changes in direction of piping.  For steam and feed piping coming under the purview of the Indian Boiler Regulation bend rail shall be as per that regulation. Short radius bends shall only be used where space does not permit the use of long radius elbows and bends.

4.6.2
Welded mitre bends, with a maximum angle of 30 deg. per segment, may be used in utility piping systems.

Material Escalation 


Escalation in actual quantity of piping materials for ordering purpose shall be as per site requirement.

5.0
VALVES
5.1
Operating and block valves shall be in accordance with applicable P&IDs and applicable specification.
Generally all control valve sizes and their bypass and bleed valves are in accordance with the applicable P&IDs.

For Instrumentation generally the primary block valves only are shown on P&IDs. Connections to process and utility lines, vessels and equipment, Instrument data sheets shall indicate the details of the valve requirements.

Vent valves at high points and drains at low points shall be shown on the piping isometrics for line size2" NB and above. For line size 1-1/2" NB and below Contractor shall provide in the field in accordance with the specification.

All valves requiring attention during normal operation shall be operable either from grade or platform.

Valves requiring motor operation shall be indicated on the applicable P&IDs.

Unless otherwise stated in P&IDs Gear operators for valves shall be furnished for the following sizes.

Gate and Globe Valves: 
600 #
 6" and larger

Ball & plug valves
150 to 300 Cl
 6" and larger

6.0
BLINDS AND SPACERS 


Blinds and spacers shall be in accordance with the applicable P&IDs. Generally line blinds shall be used for separation of items of equipment from each other at plant shut down and for spare equipment which do not require spectacle blinds. Spectacle blinds shall be used upto 8” line size. 10” line size and above shall have blinds and spacers unless otherwise stated in the P&IDs.

7.0 
GENERAL

7.1
Accessibility


For accessibility requirement for a process unit refer to Annexure I to this specification.

7.2
Pipe Routing 


Pipeways shall generally be run overhead in plant units and shall generally be more than three elevations. As far as practical, piping shall run at the different elevations designated for north-south and east-west banks, and shall change elevation at change in direction. 
Offsite and Yard Piping 


In general the pipes shall be laid at grade level on sleepers at 300 mm higher from grade level. Pipes at expressing of roads shall be by pipe-way bridges in general. Pipes sleeves may be considered where one or two pipes are to cross the road.

Strainers 


Y-Strainer shall be provided up to 1-1/2" size and ‘T’ Strainers for 2" and above.

ANNEXURE-I

ACCESSIBILITY FOR VALVES & INSTRUMENTS

_______________________________________________________________________________Valves, Instrument,

Centerline of item to be


Centerline of item

Equipment to be

operated, located less


to be operated,

Operated


than 3.6m above grade


located more than  





2.75m above Floor or 


3.6m above grade. 





platform or 1.8 m above 

2.75m above floor





wing platform



or platform or 1.8 m 










above wing platform

Exchanger heads

Nil




Platform

Operating valves 2" 

and smaller


Fixed ladder



Fixed ladder

Operating valves 3"

and above


Platform



Platform

Motor operated valve

Platform



Platform

Control valves


Platform 



Platform

Relief valves 2"

and smaller


Fixed ladder



Fixed ladder

Relief valves 3" 

and above


Platform



Platform

Block valves 2" 

and smaller


Portable ladder



Portable ladder

Block valve 3" 

and above


Platform, Note-1


Platform, Note-1

Battery Limit valves

Platform



Platform

Pressure instrument

Fixed ladder if   



Fixed ladder





above 2.2 height

Temperature instrument
Fixed ladder if above


Fixed ladder





2.2m height

Sample points


Platform



Platform

Gauge glasses


Fixed ladder



Fixed ladder

Level controllers

Platform



Platform

Process blinds and 

Portable ladder/



Platform

Spacers 2" & smaller

platform

Process blinds and

Platform



Platform

Spacers 3" & above

Manways/Manholes

Platform



Platform

Handholes/Inspection

Platform



Platform

Holes

Nozzles


No access reqd (Note-2)


No access reqd.

Vessel Vents


Portable ladder



Fixed ladder

Line drains & vents

Portable ladder



Portable ladder

Orifice flanges


Portable ladder



Portable ladder

NOTE:
Centerline or Block valves located above 2.0 meter from the operating floor which are required for normal operation shall be provided with portable platform or chain for operation of valves.
 Temporary arrangement for access should be feasible.

ANNEXURE–II


MAJOR REQUIREMENTS OF INDIAN BOILER’s REGULATION (IBR)


VESSELS (Reg.2 (C) OF (ICR)


Any closed vessel exceeding 22.75 litters (five gallons) in capacity which is used exclusively for generating steam under pressure and includes any mounting or other fittings attached to such vessel, which is wholly or partly under pressure when steam is shut off.


PIPING (Reg. 2(k) of (IBR)


Steam Pipe


Any pipe through which steam passes if –

Steam pressure exceed 3.5 kg/cm2 above atmosphere, or

Pipe size exceeds 254 mm internal Dia.


Note: Following are not under IBR

Steam Tracing

Heating coils or

Tubes of Tanks, heat exchangers


MATERIAL CERTIFICATES

Any item part of steam piping i.e. pipes, valves, fittings, traps, safety valves must have material certificates, countersigned by the local boiler inspector.

For imported items – certificates issued by an authority empowered by the Central Boiler Board (as listed in the Appendix C of IBR) or under the Law in Force in a foreign country in respect of boilers manufactured in that country may be accepted.


DRAWINGS
Prior to fabrication of any items i.e. Boilers, fabricated pipe work which are coming under the purview of the boiler, drawings shall be submitted before construction to the Chief Boiler Inspector of the State where the plants/ equipment's/Pipeline will be installed.
2.
The Chief Inspector shall after examination of the drawings and particulars shall inform the proposers whether he is satisfied with the design and fitness of the parts for the intended pressure and if not, what modification is necessary therein with respect to design, material etc. Same shall be carried out by Contractor without any cost and / or time implication to Company.
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