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Piping Network under Erection
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1.0
EDITOR' S DESK

Primavera has identified India as one of the core markets for growth. CADD Centre and Primavera partnership will enable state of art training in India on the latest project management technology through the use of Primavera. Ever increasing interest in project management software tools like Primavera and MS Project will surely enhance the capability of professional involved in projects in India and offshore.

We will appreciate to receive the readers’ comments and suggestions which will also appear under the Readers’ Forum.
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Narendra K. Roy

2.0 EVENTS

Technical Training Program Calendar for Year 2007-08, CCPL Vadodara and CGNL NZ
Management of Hazardous Chemicals: Ahmedabad, November 20- 22, 2007, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Safety Relief Valve Inspection, Repairs, Operation and Maintenance, Ahmedabad, December 6-8, 2007, Fees Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Ammonia Plants: Operation & Maintenance, Vadodara, December 12-14, 2007, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Pressure Vessel & Piping Technology, Welding and Inspection; Vadodara, Jan 20-22, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Storage Tank Design and Inspection (API 650/ API 653), Vadodara, Jan 27-28, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Piping Systems and Pipeline Integrity (ASME B31 codes and API 579), Ahmedabad, Feb 10-12, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Fire & Explosion Hazards in Processing of Chemicals, Ahmedabad, April 16-18, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Control Valves, Vadodara, April 19-21, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Selection of Engineering Materials for Process Plants, Vadodara, April 24-26, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Storage and Handling of Chemicals and Toxic Materials, Vadodara, April 24-26, 2008, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Piping Inspection, Repair, Alteration, and Reconstruction as per API Standard 570, Vadodara, May 7-10, 2008, Fees: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Effective Inventory Planning and Stock Control, Ahmedabad, May 5-7, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Process Control Instrumentation and Sensors, Vadodara, May 12-14, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Effective Project Management and Control, Ahmedabad, May 16-18, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Understanding ASME Pressure Vessel Codes, Ahmedabad, June 2-5, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Safety Relief Valve Inspection, Repairs, Operation and Maintenance, Vadodara, June 

7-9, 2008, Fees Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Pressure Vessel Inspection, Repair, Alteration, and Reconstruction as per API Standard 510, Vadodara, June 14-17, 2008, Fees Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

ASME B31.3 Process Piping Code: Design Requirements, Ahmedabad, June19-21, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

IEC Standards in Instrumentation, Ahmedabad, July 9-11, 2008, Fee: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Pressure Vessel Inspection, Repair, Alteration, and Reconstruction as per API Standard 510, Vadodara, July 17-19, 2008, Fees: Rs 12000 per Indian delegate (Foreign Delegate: US $ 700)

Risk Based Inspection (RBI) in Refineries, Petrochemical & Oil / Gas Plants, Vadodara, Aug 1- 3, 2007, Fees: Rs 10000 per Indian delegate (Foreign Delegate: US $ 700)

Service Tax @ 12.36% on the fees shall be charged as extra.

Few other programs are being planned in Oman, Qatar, Yemen, Malaysia, New Zealand, Australia, Indonesia and India (Bangalore, Chennai, Pune & Ernakulam) and will be notified well in advance. 

Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 
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Correspondence Course on Hazardous Chemical Management
Need for the course on Hazardous Chemical Management in form of distance learning has been increasing by the prospective and existing Professionals and Fresher who want to gain the knowledge in this field. We have been actively involved in training engineers related to Piping, Process Equipments, Safety and Hazards, Material Handling, Materials Technology, Project Planning and Management etc. since last 20 years. This correspondence course will initiate you Work and Develop Safety and Hazard Management System, how to Design Inherently Safer Chemical Plant, you will get knowledge of different Hazardous Chemicals and what are the Hazards and how to work with them, Inspection for safety, Designing of Flares, Hazard Analysis and Risk Assessment 

This correspondence course will target the following needs of the existing and prospective Safety Professionals:

Documentation related to Hazards and Safety.

Interaction with professionals on regular basis using internet technology.

Case Analysis / Problem Solving Methodology

Free Flow of Information to the Engineers with the help of email newsletter.

Coverage
Philosophy of Safety

Introduction to Process Safety 

Process Safety Check

Process Safety and Hazard Management System

Hazardous Area Classification for Electrical Equipments

Approaches for Safe Process Design

Design Inherently Safer Chemical Plant

Safety by Emergency Relief System

Safe Layout for Hydrocarbon Process Units

Handling Chemicals

Safety in Handling Petroleum Products

Methanol Specifications & Properties

LPG Specifications, Properties and Safe Practices

LPG Handling & Safety

Benzene, Toluene & Xylene Specifications, Properties and Safe Practices

Safety Precaution in Handling Ammonia

Ammonia Storage & Handling

Chlorine Specifications, Handling & Safety

Hydrogen Peroxide Specifications and Properties

Acetic Acid Specifications, Handling and Safety

Nitric Acid Specifications, Handling and Safety

Liquid Nitrogen Specifications, Handling & Safety

Inspection for Safety

Designs and Operate Flares Safely

Design of Flares, Ground Level Concentration

Hazard Analysis and Risk Assessment

Water as an Ignition Source

Occupational Health Hazard Petroleum Handling

Personal Protective Equipment

Fire Protection Facilities for Petroleum Terminals

Engineering Materials

Engineering Material Selection
Methodology
1. Technical Course Materials shall be regularly distributed, each fortnight, through registered post parcel or through email (you can choose your option).

2. Problem Solving sessions will be held through emails.

3. Case Studies shall be sent for study and participants shall be asked to submit their solutions. This will allow us to rate the progress of the participants and provide suggestions for improvements.

4. Monthly tests will be conducted and results shall be immediately mailed so that participants are able to gauge their progress, and adopt corrective means to improve on their weak areas of understanding.

Every participant must have an email ID for effective interaction.

Who should attend?

This program is useful for fresh & experienced engineers or engineers desiring to shift to piping engineering disciplines. So far engineers from QATAR Petroleum, QATAR Petrochemical, IFFCO, Oman Gas and many other individuals have benefited from our regular courses. The course is continuously revised for the updated technology. 

Duration:

Approximately 4 Months. 

Fees:

Rs. 15,000 per participant + Service Tax @ 12.36%                      
Registration:
Kindly send-in your application for the registration to the course by submitting a letter with the bio-data of the participant along with the registration fee in the form of Demand Draft drawn on any bank of Vadodara and in favor of “Charisma Careers Pvt. Ltd.” 
Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 

Website: http://www.charismacareer.com , http://www.gramya.com 
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A Fire Hazard Scene of a Refinery
3.0    NEWS
Technical Manpower Needed by Charisma Careers Pvt Ltd, Vadodara, India
Charisma Careers Pvt. Ltd. has plans to recruit technical manpower for its expansion plans. Mechanical, Civil, Structural, Electrical and Project engineers with a degree or diploma qualification and those conversant with AutoCAD and Microsoft Office applications will find the work environment very challenging. Engineers with interest in design and engineering and exposed of handling of design software will be preferred. 
Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 
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SoftInWay Appoints Charisma Careers as AxSTREAM Distributor in India

Burlington, MA – April 10, 2007.  SoftInWay, an innovator in advanced turbomachinery design software, today announced that it has broadened the company's world sales network by completing an agreement with Charisma Careers Private Ltd to provide distribution of its AxSTREAM™ Suite of Multidisciplinary Design Optimization software to the Indian turbomachinery industry.

Charisma Careers is a leading seller of CAE software in India, representing brands such as Codeware and BENTLEY Systems.  “Charisma Careers association with SoftInWay will expand the mission of further modernization and reliable analysis of the turbo-machinery used in industrial sectors” said Mr. Narendra Roy, Director.  “Introduction of AxSTREAM for analysis and design of turbo-machinery shall benefit the power, defence, and industrial manufacturing industries in India through optimization and enhancing the reliability of the systems. Project engineering consultants and experts of technical trouble-shooting of turbo-machinery system will be benefited the most.” 

We are very pleased to be establishing a relationship with such an experienced CAE solutions provider as Charisma Careers” stated Dr. Leonid Moroz, President of SoftInWay.  “Their strong knowledge of industrial markets and their commitment to providing the highest levels of technical support for their customers will be great strengths in establishing our design optimization software in our target markets.”  

Charisma Careers will also be distributing the axial and radial educational versions of AxSTREAM to engineering colleges and universities in India.  These educational versions are valuable tools in any compressor or turbine design curriculum and allow students to learn using “real world” design platforms.

SoftInWay is a USA corporation, headquartered in Burlington, MA. SoftInWay's mission is to serve the high technology community by providing software products and engineering services in the area of research, design and digital prototyping of power generation equipment. The company develops products for rapid turbo-machinery design, provides technical engineering services, and uses in-house and industry standard CFD, FEA and CAD tools to address design issues at the earliest possible stage to maximize engineering productivity and increase the efficiency and reliability of equipment. The core product, AxSTREAM™, is an integrated solution based on the over 400 years of collective turbo-machinery experience of the SoftInWay's engineering team, with the clear goal of bringing to industry a professional software tool for rapid, optimized turbo-machinery flow path design.

Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 

Website: http://www.charismacareer.com , http://www.gramya.com 

4.0     PRODUCTS & SERVICES
Pressure Vessel & Heat Exchanger Design Software: COMPRESS, Exchanger; Codeware USA
1.0     COMPRESS for Windows performs calculations for designing new Pressure Vessels. With COMPRESS you can perform pressure vessel calculations using either Metric or English measurements. Calculations are performed in strict compliance with the most current ASME Sec. VIII Division 1 requirements and software has an optional module for designing to Division 2 requirements. A realistic 3D image of your vessel allows you to rotate it in three directions, resize, reorient or even view the vessel from the inside. Another exciting feature is the built-in drawing capability which you can view on screen and which creates DXF files that can be imported into your CAD program. The program covers design and sizing of shell, head, cones, shell and nozzle flanges, nozzle reinforcements, leg, saddle and skirt supports etc.
COMPRESS calculates Zick shell stresses, seismic, wind load, and saddle component stresses for horizontal pressure vessels.  It also allows you to calculate stresses and size the base plate, web and other saddle components.
COMPRESS calculates leg and lug stresses, seismic, wind load, and component stresses for vertical pressure vessels.
COMPRESS calculates seismic, wind load, weight distribution and skirt and shell stresses for pressure vessel towers. COMPRESS also calculates and checks wind induced deflection, anchor bolt spacing and anchor bolt stresses.
Codeware has just released the new version, COMPRESS Build 6252.  Special features in this new release include the following;
ASME Section VIII 2005 Addenda (the latest Code version) now is active.
General arrangement drawings are generated for both pressure vessels and heat exchangers (press F10 from the main screen).  These are made entirely by COMPRESS and require no other drafting software.
The vessel / exchanger Report is now viewable and exportable in PDF format so that you can store it electronically and send it by email.
ASME Section II Part D METRIC database is now operable.
2.0     COMPRESS Companion Program Modules: Although COMPRESS performs the calculations required by ASME Section VIII, Division 1 for pressure vessel design, there are a number of other related specialized calculations that the vessel designer might be required to perform. These include design to ASME Sec VIII Div 2, ASME Heat Exchanger Component designs, TEMA Heat Exchanger component designs, Tube sheet Layout, Vessel Drafting and Vessel Coster. These companion modules are available to assist you in such designs, estimates and drawings and they perform in seamless fashion. Brief descriptions of such modules are presented, as follows;
2.1     Division 2 Module calculates shell stresses, seismic, wind load, and saddle component stresses for pressure vessels as per ASME Sec VIII Div 2.
2.2     Exchanger design heat exchangers according to TEMA Standard, 7th & 8th Editions. The program is wizard-driven, meaning that you design the entire heat exchanger all at one time with a lot of assistance from program using user-defined defaults. This makes the design look easy and makes it cost effective. The program calculates governing required tube sheet thickness up to 8 separate load cases. Detailed ASME calculations are provided for all components and it includes all the TEMA specified modifications. Few such examples are; 
Appendix 2 Flange load correction factor as per RCB 11.23 and increased gasket loads from pass partition plates as per TEMA
Deflection of channel cover, flat heads having pass partition plate, as per RCB 9.21
Tube to Tube sheet joint load
Shell and Tube longitudinal stresses
Fixed tube sheet of differing thickness
Pass partition plate required thickness
ASME tube design to check for excessive external pressure on tubes
Exchanger designs heat exchangers according to TEMA Standard, 7th & 8th Editions and according to UHX of ASME Sec VIII Div 1. 
2.4     Vessel Coster is a program for estimating the fabrication cost of pressure vessel. With this easy to use program you may increase the speed and accuracy of estimates and save time and cost. It provides Labor Table, Material Table, Bill of Materials and Summary report. This operates in association with COMPRESS and develops the table after completion of design, however it has the inbuilt COMPRESS where vessel model can be developed but can not be converted to design outputs.
2.5     Vessel Drafting Program is a program which automatically generates fabrication drawings of pressure vessels in AutoCAD once the vessel components have been sized using COMPRESS. Some minor editing may be needed for final submission of the drawings as per clients’ requirements. This has been integrated with COMPRESS and Exchanger program.
2.6     Tube Layout Program optimizes tube-sheet design by finding the largest number of tubes which can be placed in a given tube-sheet or find the smallest tube-sheet diameter for a given number of tubes. Various pass patterns up to 8 tube passes are supported. Impingement plate can be provided as per TEMA requirements both at inlet and outlet nozzles. It automatically generates tube-sheet drawings in both dwg and dxf formats.
This is stand alone program but links with Exchanger program for seamless transfer of data as needed for exchanger design.

2.7     FEPipe Program from Paulin Research Group is a template driven finite analysis program specifically developed for pressure vessels, storage tanks and piping systems. FEPipe can model and analyze cylinders, heads, reducers, large nozzles and supports under static and cyclic loadings. It calculates and reports primary and secondary membrane and bending stresses and SIFs. It performs fatigue analysis for the specified number of cycles.

2.8     FEA- Nozzles Program is a module of FEPipe. It receives the data set from COMPRESS and in few minutes generates a complete finite element analysis.

FEA-Nozzles calculates and reports stress developed on the nozzle and the shell under various load cases, stress intensification factors (SIF), code compliance, allowable loads, fatigue stresses, MAWP, ASME Sec VIII Div 2 primary stresses and allowable. It offers an alternative to WRC 107 and 297 analyses. Nozzles on knuckles and cones can be analyzed. Effect of fatigue can be analyzed to predict useful life. The reports get included as part of COMPRESS report. If you have FEpipe you can retrieve the file generated by FEA-Nozzles and make adjustments.

You may like to view the Website: www.charismacareer.com 
If you are not yet a COMPRESS customer you can view video tutorials on vessel and heat exchanger design by using these links:

www.codeware.com/vessel.html and  www.codeware.com/exchanger.html
You may contact CCPL for your license needs, any application guidance and assistance.

Indian Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 
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Bentley AutoPIPE, WinNOZL and STAAD.Pro Stress Analysis Software; Bentley Systems: An Introduction

Charisma Careers Pvt. Ltd. ( the owner of Gramya Research Analysis Institute),  have been authorized as a reseller and for promotion of software on Piping Stress Analysis,  Nozzle Local Load Stress Analysis on vessels and structural engineering and stress analysis as developed & marketed by Bentley Systems. Brief descriptions of the capabilities of software are presented.

1.0     Bentley AutoPIPE  & AutoPIPE Plus (Piping Stress Analysis & Design Software): AutoPIPE combines object oriented graphics technology with advanced analytical capabilities to provide a truly unique tool for piping analysis and design.

Click on the graphics model to insert, modify or delete components, properties or loads across graphically selected ranges of points with one command. Effortlessly cut, copy & paste repetitive sections within the same model or between separate models. Instantly view stresses, deflections, or loads, at any point by clicking on the graphics model. AutoPIPE's unique object oriented graphical interface goes beyond traditional spreadsheet methods.
Often the most severe problems occur as a result of piping loads on supports, flanges or equipment. AutoPIPE incorporates ASME, ANSI, API, NEMA, AISC, UBC, WRC and PD 5500 standards and design limits in one integrated system. Forces and moments from the piping analysis are automatically transferred into modules for flange loading, rotating equipment analysis, and local stress analysis.
Features:

* Automatic renumbering of point names of the piping system model generated.

* Graphically cut, copy, paste, and automatically renumber sections within the same model or between separate models.
* Multiple wind, earthquake, thermal and dynamic loads analyzed in one run with automatic code compliance and Min. / Max. Restraint load summaries.
* Library of temperature dependent material stress allowable for each piping code.

* Nonlinear pipe / soil interaction for buried pipeline analysis.

* ANSI / ASME, DIN, JIS, NGS, AISC libraries.

* B31.3 hoop stress equations for mitered elbows.

* Nozzle flexibility analysis per API 650 App. P, ASME class 1, WRC 297, and Biljaard methods.
* Integrated WinNozl module for calculation of local shell stresses per WRC 107/ 368, ASME, PD 5500 and API 650.
* Automatic spring hanger sizing.

* Expansion joint modeling with tie rod assemblies.

* Jacketed piping analysis.

* Rotating equipment analysis for API 610, NEMA, API 617 and user defined rotating equipment.
* 18 piping codes (includes ASME B 31.1, B31.3, B31.4, B31.8 and many others in wide use by engineers & designers).
* English, Metric, SI user defined units with automatic unit conversions.

* Time history dynamic analysis with water hammer, relief valve, steam-hammer fluid transient synthesizers.
* Mode shapes and natural frequencies.

* Harmonic load analysis.

The software is available under two categories;

1.1    Bentley AutoPIPE  (for regular static analysis, excludes dynamic and buries pipelines analysis), Estimated License Fee Rs 350,000, which includes support and upgrade maintenance services (Select Services) for 1 year.

1.2    Bentley AutoPIPE Plus (for static & dynamic analysis, includes buried pipeline analysis, unlimited use), Estimated License Fee Rs 540,000, which includes support and upgrade maintenance services (Select Services) for 1 year.

Immediate project engineering applications may be considered for the following situations;

1.3.1 Process plant pipe thickness sizing (Schedule selection) while finalizing the P&I Diagrams, 
1.3.2 Generation of to-scale Isometric models with all the piping components, supports etc.

1.3.3 Selection and optimization of pipe supports and their locations.

1.3.4 Calculations of stresses as desired by ASME Piping Code and other codes under pressure, sustained load (includes pressure, self load, insulations, contents etc) and thermal expansion stresses (includes elevated and cryogenic temperatures).
1.3.5 Finalization of expansion joint / bellows specification data for design and procurements

1.3.6 Determination of loads and moments for structural design of supports, racks

1.3.7 Determination of the forces and moments to static and rotary equipments in the piping system, for analysis of the reliability of the nozzles and flanges
2.0    Bentley WinNOZL  (Local Stress Analysis at Nozzle / Vessel Junctions):
WinNozl is a Windows based software program for calculation of local stresses at nozzle/ vessel junctions, trunnion attachment points, clip connections, and lug attachments on the shell. Based on well-known engineering design standards, WinNozl helps engineers and designers quickly determine whether or not the wall of pressure vessel, exchanger or tank can withstand piping loads on the nozzle or withstand loads at clip and lug connections.
WinNozl offers five modules:

2.1 Bentley WinNOZL WRC 107, Based on Welding Research Council (WRC) Bulletin 107, including WRC 368 and ASME VIII, Div. 1 &2, automatic load combinations and stress allowable, Estimated License Fee Rs 63,000, which includes support and upgrade maintenance services (Select Services) for 1 year.

2.2 Bentley WinNOZL WRC 297, Based on WRC Bulletin 297, including WRC 368 and ASME VIII, Div. 1 & 2, automatic load combinations and stress allowable, Estimated License Fee Rs 63,000, which includes support and upgrade maintenance services for 1 year.

2.3 Bentley WinNOZL PD 5500, Based on British Standard PD 5500, Appendix G, Estimated License Fee Rs 63,000, which includes support and upgrade maintenance services for 1 year.

2.4 Bentley WinNOZL KHK, Estimated License Fee Rs 95,000, which includes support and upgrade maintenance services (Select Services) for 1 year.

2.5 Bentley WinNOZL API 650, Based on American Petroleum Institute design code 650, App. P, Estimated License Fee Rs 19,000, which includes support and upgrade maintenance services (Select Services) for 1 year.
WinNOZL Provides a Number of Unique Capabilities:

* Automatic import of piping forces and moments from Bentley AutoPIPE.

* Automatic creation of load combinations per selected design code.

* Material database with built-in code dependent stress allowable including most recent ASME Section VIII code case changes.
* Reinforcement pad calculations.

* Option to calculate beyond design curves.

* Hillside nozzle options.

* Shell options for cylinders, spheres, cones, semi-ellipses, and tori-spheres.

* Nozzle and lug connections for hollow cylinder, solid cylinder, hollow rectangle and solid rectangle.
* Automatic comparison of calculated stresses versus code allowable with options to sort stresses.
* Incorporation of WRC 368 pressure design as part of WRC 107.

3.0 STAAD.Pro (Structural Stress Analysis software):
The software leads to modeling and analysis of the civil and industrial structures, sizing and stress analysis. The software is very useful to civil and structural engineers involved in industrial solutions.
STAAD.Pro is a solution for all types of structure and has tools designed to aid specific structural engineering tasks. For example, for the bridge engineer, STAAD.beava incorporates a powerful influence surface generator to assist in locating vehicles for maximum effects so that time is not wasted analyzing pointless vehicle positions. The Section Wizard can be used to calculate properties for non-standard sections. Finite element modeling is an art which requires careful consideration, including the quality of meshes being created. The Advanced Mesher provides this functionality and allows visual checks on the quality. In addition, STAAD.Pro works in conjunction with programs such as STAAD.foundation, which allows foundations to be designed, STAAD.offshore, which allows for design of offshore structures, RAM Concept, which allows for concrete slab design including post-tensioning,  Bentley REBAR for reinforcing detailing,  Bentley AutoPIPE, which calculates pipe stresses, and Bentley Structural which is our BIM Solution.  Whether you are engineering bridges, plants, or pipes, STAAD.Pro will streamline your efforts, ensuring success.

You may like to visit Bentley site for further details at http://www.bentley.com/en-us/Markets/Plant/Products . 
Contact: Charisma Careers Pvt. Ltd.,  302 Sunsilver Aptt., Nr. Akota Garden, Productivity Road, Vadodara 390020, Gujarat, India; Ph. +91-265-6616173, Mobile: +91-9974094156; Fax: +91-265-6616172; Email: nkroy@charismacareer.com ;  info@charismacareer.com ; ccplnkr@yahoo.co.in ; 
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5.1
TECHNICAL   ARTICLE 
Pipeline Transportation System Design, Installation & Testing for Liquids Hydrocarbons and Liquids

(ASME B 31.4)

1.    General

1.1. The design requirements of this code are intended to be adequate for public safety under all conditions encountered in the operation of liquid pipeline system. The primary purpose of this code is to establish safe design, construction, inspection, testing, operation and maintenance of liquid pipeline systems. A designer capable of applying more complete and rigorous analysis to special or unusual problems may develop designs and evaluation of complex and combined stresses. 

1.2.   The most significant factor contributing to the failure of a liquid pipeline is damage to the line caused by the activities of the people along the route of the line. Damage will generally occur during construction of other facilities associated with providing the services associated with human dwellings and commercial or industrial enterprises. Reasonable protection of piping system against vandalism and accidental damage has to be considered.

1.3. The scope of the code includes pipeline transportation of liquids like crude oil, condensate, natural gasoline, natural gas liquids, liquefied petroleum gas, alcohol, liquid ammonia, liquid carbon dioxide, liquid petroleum products between production facilities to  tank farms, processing stations, refineries, terminals and other delivery and receiving points. The pipelines consist of pipe, flanges, valves, relief devices, and other piping components like supports and hangers to prevent overstressing. It excludes support structures, frames and foundations. The code is not applicable to associated auxiliary piping for water, lubricating oil and fuel. It is not applicable to pipelines operating at less than 1 bar gage pressure and temperatures less than -30C or more than 120C.

2. Pressure design of pipeline components:

2.1. STRAIGHT PIPELINE UNDER INTERNAL PRESSURE: 

Minimum Pipe Wall Thickness,

t = Pi. D / 20 S  

where, 
t = Minimum Pipe wall thickness, mm


Pi= Design pressure of the pipeline, bar


D= Outside Diameter of the pipeline, mm


S= Allowable stress of the pipeline material, MPa (as listed under Table 402.3.1(a)


  = F x E x Specified minimum Yield Strength, MPa


F= Design factor, generally 0.72 (shall not be greater)


E= Weld Joint efficiency, generally 1, except for electric fusion welded pipes when it is 0.8 or 0.6


SMYS= Specified minimum Yield strength, MPa, as under Table 402.3.1(a)


Allowable stress value in shear shall not exceed 45% of SMYS.


Allowable Tensile and Compressive stress for supports and restraints shall not exceed 66% of SMYS.


Allowable stress under bearing shall not exceed 90% of SMYS.


Sum of longitudinal stress produced by pressure, live and dead loads, and those by occasional loads like wind, earthquake shall not exceed 80% of SMYS.

2.2. Nominal Wall Thickness, tn is the higher of t under Pipe Schedule thickness (Refer ANSI B36.10).

tn= t+A , mm

where A is sum of allowances for threading, grooving and corrosion, mm.

2.3. Susceptibility to flattening, ovality, buckling and denting increases as D/t ratio increases. If D/t ratio is more than 100, additional protection will be required for the pipeline.

Commonly Used Materials of the Pipelines, Yield Strength, Allowable Stress S, and E Factor:

Pipe Specifications


SMYS, MPa

 E Factor 
S, MPa

API 5L Grade A (ERW, S, SAW)
207


1

149

API 5L Grade B (ERW, S, SAW)
241


1

174

API 5LX X42 (ERW, FW, S)

289


1

208

API 5LX X52 (ERW, FW, S)

358


1

258

API 5LX X60 (ERW, FW, S)

413


1

298

API 5LX X70 (ERW, FW, S)

482


1

347

API 5LX X80 (ERW, FW, S)

551


1

397

ASTM A53 Grade A (ERW, S) 
207


1

149

ASTM A53 Grade B
(ERW, S) 
241


1

174

ASTM A106 Grade A
 (S)

207


1

149

ASTM A106 Grade B
 (S)

241


1

174

ASTM A106 Grade C
 (S)

278


1

199

ASTM A139 Grade A
 (EFW)
207


0.8

119

ASTM A139 Grade B (EFW)

241


0.8

139

ASTM A333 Grade 6
 (S)

241


1

174

ASTM A381 Gr Y42 (SAW)

290


1

209

ASTM A381 Gr Y52 (SAW)

358


1

258

ASTM A381 Gr Y60 (SAW)

413


1

298

ASTM A381 Gr Y65 (SAW)

448


1

323

3.  PRESSURE DESIGN OF FLANGES:

This may be designed as per ASME BPV CODE SECTION-VIII DIV.-1 APPENDIX-2, but using Allowable Stresses of B-31.4 CODE.
These may be selected out of ANSI standards B16.5,  and within their Pressure - Temperature Rating. They may also conform to MSS SP-44 on Steel Pipeline Flanges.

ANSI Class

MAOP, Maximum Allowed Pressure at RT (50 C)

150


19 bar (1900 kPa)

300


50 bar (4960 kPa)

600


99 bar (9930 kPa)

900 


148 bar (14890 kPa)

4. FITTINGS:

Steel butt welding fittings shall comply to ANSI B 16.9, B16.28 or MSS SP-75 and their pressure temperature ratings shall be suitably checked.

4.1 Bends and Their Inspection:

The change in direction of pipeline is made using the bend. The bends are made by field cold bending the pipes. Factory made bends and elbows may also be used if they meet the internal inspection device requirements. The geometry of bend shall be as follows;

Pipe Diameter, (D), 12 in (300 mm) and less :  18 D minimum bend radius

Pipe Diameter, (D), 14 in (350 mm):  21 D minimum bend radius

Pipe Diameter, (D), 16 in (400 mm):  24 D minimum bend radius

Pipe Diameter, (D), 18 in (450 mm):  27 D minimum bend radius

Pipe Diameter, (D), 20 in (500 mm) and more:  30 D minimum bend radius

The bends shall be free from buckling, cracks, or other mechanical damage. The welds on the bend portion shall be subject to radiographic examination. Wrinkle bends with sharp kinks shall not be permitted. Wrinkle bends may be permitted if the hoop stress level of the pipe is less than 30 % of yield stress and peak to peak distance of wrinkles are exceeding the pipe diameter.

Miter bends are also accepted subject to conditions as laid in the Code. However they are not acceptable if the pipe hoop stress is more than 20 % of yield stress (MSYS). In case pipe hoop stress is within 20 % of yield stress, the miter with deflection angle of 12.5 degree are acceptable.

5.  MAIN LINE VALVES (Para. 407, 434.15) :
5.1. Main Line valves are installed in the pipelines for safety and economic reasons. Primary consideration of locating the sectionalizing block valves shall be the continuous accessibility. Other factors are the continuity of pipeline product supply, necessary operating flexibility, expected future development within valve section, and natural conditions. Generally full opening, through bore types are selected, like Ball or Gate valves. This is required for scrapers and pig operations in the pipelines. The valves are generally preferred to be flanged or weld end types. 

The maximum spacing of the valves in the pipelines is provided as follows;

Location


Spacing, km

Uninhibited


32 km

Populated


12 km

5.2. The sectionalizing block valves shall be accessible and protected from damage and tampering. 

5.3. The valves may be installed above ground, in a vault or buried. In all conditions, the operating device to open and close shall be readily accessible to authorized person. All valves shall be suitably supported to prevent settlement and pipe movements.

5.4 Bleed valves shall be provided on either side of the block valve so that each section of pipeline between main line valves can be emptied in the shortest possible time.

5.5. The mainline block valves shall be installed on upstream side of major river crossings and public water supply reservoirs. Either a check valve or block valve shall be installed on downstream side of such crossings.

5.6. The mainline block valves shall be installed at main line pump stations. 

5.7. The valves may be installed on the inlet piping of each regulator-station controlling the flow or pressure of liquid distribution system. The distance between the valve and the regulator shall be sufficient to permit the operation of the valve during an emergency like large pipeline leak or fire in the station. Where a valve is installed in a buried box or enclosure, the ready access to actuator or operating mechanism shall be ensured.

5.8. A remotely operated mainline block valve shall be provided at remote controlled pipeline facility to isolate such pipeline segment.

5.9. On a piping system transporting LPG or liquid anhydrous ammonia, check valve shall be installed where applicable with each block valve to provide automatic blockage of reverse flow in piping system.

5.10. The underground vaults or pits for the valves shall be properly designed to provide sufficient working space, ensures protection of installed equipments from damage, and easy accessibility. Location shall be decided considering the hindrance due to heavy traffic, exposure to flooding, or nay subsurface hazards. Proper ventilations shall be provided.

6. Protection of Pipelines from Hazards

If natural hazards like washouts, floods, unstable soil, landslides, earthquake etc are possible to affect the pipelines causing serious movements and abnormal loads, reasonable precaution shall be take to protect the pipelines. The precautions may include increasing the pipe thickness, preventing erosion or installing anchors.

6.1. Cover Requirements of Buried Pipelines:

6.1.1. Buried main pipeline shall be installed with a cover not less than 600 mm (2 ft). Where this cover provision can not be met and external loads are excessive, the main pipeline shall be encased, bridged or designed to with-hold the external loads. Additional protection shall be provided at road, highway, ditch or canal crossings.

6.1.2. Buried pipelines shall have the minimum cover as specified;

For Normal Excavation, 

Thin populated Location: 30 in (900 mm)

Populated Locations: 30 in (900 mm)

For Rock Excavation (Pipe size 20 in and more), 

Thin populated Location: 18 in (450 mm)

Populated Locations: 24 in (600 mm)

6.1.3. Clearance between Buried pipelines and any Underground Structure: This shall be at least 6 in (150 mm).

6.2. Additional Underground Pipeline Protection:

6.2.1 A physical barrier or marker may be installed above or around the pipe. It shall be ensured that such barriers are no hindrance to ROW maintenance activities. Physical barriers or marker method includes;

A concrete or steel barrier placed above the pipe

Damage resistant coating material, such as concrete

Extra depth of cover

Buried high visibility warning tape placed parallel to and above pipe

Heavier wall thickness to pipe

Pipeline alignment shall be straight and parallel to road as far as possible to promote reliable marking of pipe location through the ROW and at limits of ROW.

7. Installation and Installation Inspections:

7.1. Following installation inspections at regular intervals shall be done to ensure quality of installation;

Inspect the surface of the pipe for serious surface defects just prior to coating operation

Inspect the surface of pipe coating as it is lowered in the ditch to detect any damage

Inspect fit up of the joints before the weld is made

Visually inspect the stringer beads before subsequent beads are applied

Inspect the completed welds before they are covered with coating

Inspect the condition of the ditch bottom just before the pipe is lowered

Inspect the fit of the pipe to the ditch before back filling and covering

Perform the required NDT of welds and testing of coatings

Inspect back fill material prior to use and observe back fill procedure to ensure no damage to coating

7.2. Inspections of Pipes:

If the hoop stress in pipe is 20% or more of the yield strength, gouges, grooves and notches have to be prevented on the pipe or repaired before clearing it for coating and lowering in for backfill in the ditch.

Injurious gouges or grooves shall be removed by grinding to smooth contour. If such operation reduces the local pipeline thickness to less than the minimum acceptable, the pipe lengths have to be cut and removed.

Any dent at the weld edge shall not be acceptable. All arc burns shall be removed by grinding.

Care shall be taken while handling, hauling, loading, unloading and placing the pipes so as not to damage the pipe. When long section of pipe that have been welded alongside the ditch and are lowered in, care shall be exercised so as not to jerk the pipe or impose any high strain that may kink or permanently bend the pipe.

7.3. Backfilling:

Back filling shall provide firm support under the pipe. If there are hard rocks in the backfill material, care shall be taken that it does not damage the coating. Usually the initial fill shall be done with material free of rock.

8. Testing

All pipelines having a hoop stress of 20% or more of the yield stress (SMYS) shall be given a hydrostatic test for at least 4 hours to prove strength after construction and before being placed in operation.

Hydrostatic Proof Test Pressure: 1.25 times the internal design pressure. When lines tested develops the hoop stress in excess of 90% of special care shall be used to prevent overstrain in pipeline.

In case the pipeline system is operating with hoop stress less than 20% of SMYP, the leak test shall be done in lieu of hydrostatic test. The leak test may be done using hydrostatic test at 1.25 times internal design pressure for 1 hour duration. Leak test may also be done using pneumatic test at 7 bar or a pressure equal to that causes hoop stress of 25% of SMYS.

Visual inspection, if feasible, shall be done during the pressurized condition to detect any leakage or deformation. The portion which can not be visually inspected, shall be subjected to subjected to reduced pressure leak test at a pressure of 1.1 times internal design pressure for not less than 4 hours.

Hydrostatic test shall be conducted with water. Liquid petroleum which does not vaporize may also be used. The pipeline shall be drained completely of water after the test, particularly in cold weather which may cause freezing of water inside and result in damage.

Proper safety precautions are to be taken during testing.  When pneumatic test is done, steps shall be taken to keep all persons not working for testing, out of the test area when hoop stress is first raised to 50 % of specified yield strength to the maximum test stress until the pressure is reduced to the maximum operating pressure.

6.0
READER’S FORUM 
BK Jha of Worley Parsons Singapore wrote:

I convey my congratulation for starting JPEP journal. It is a good initiative with good information for the personnel of technical field.

Contact: Bishnu Kant Jha, Lead Piping Engineer, WorleyParsons Pte Ltd, Singapore:
Email:  bishnu.jha@worleyparsons.com ; Phone: +65 65174298
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