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The Client 

A manufacturer of wide range of corrosion resistant FRP equipment from 

piping systems to duct, stacks, hoods, covers, cells, and other 

miscellaneous custom equipment. It offers a full range of services 

including installation, repair, training, and inspection. The client provides 

services ranging from component design to stress analysis, as well as 

inspection of new and existing installations. The client has achieved 

international recognition as a leader in the design of FRP corrosion 

resistant products. 

 

The Business Need 

Fiber-Reinforced Plastic (FRP) products being proprietary, the choice of 

component sizes, fittings, and material types are limited depending on 

the supplier. Stress analysis of FRP piping system is governed by ASME B 

31.3, ISO 14692, VS7159 & UKOOA. The values of Stress Intensification 

Factors (SIF) and Flexibility factors depends on the manufacturing process 

and the approach adopted for Stress analysis. FRP supports are modified 

as per the Analysis requirement after the approval of fabricator. 

The client required Rishabh Engineering to conduct Piping Stress Analysis 

of the FRP piping for one of their ongoing project, and create the CAESAR 

model for the stress analysis. 

 

Rishabh’s Solution 

We performed the required piping stress analysis by developing a 

CAESAR model, which includes the routings illustrated on the isometrics 

 

Piping Stress Analysis of FRP Piping 

System 

Key Features 

Technology: 

CAESAR-II 2017  

Navisworks 2017 

 

Duration: 

The project was completed in a 
period of 4 months 

Deliverables: 

1. CAESAR II Model 
2. Piping Stress marked-up 

Isometrics 
3. Piping Stress analysis report 
4. Highlights of overstressed 

conditions in existing piping 
5. CAESAR Input List 
6. Stress Summary Report 
7. Restraint Load Summary 

Report 
8. Displacement Report 
9. Flange Leakage Report 
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and any critical connected piping. We had completed the piping stress analysis of the FRP Piping in 04 

months with a team of 2 Piping Engineers. 

 

 Design Parameters:  

 

 

 

 

 

 

 

Challenges & Approach 

Technical Challenges: 

 Challenge#1: Conservative analysis approach for Piping Stress Analysis.(i.e., high SIF and high 

Seismic load coefficient) 

 Solution: Refinements and reinforcements were applied to have piping within safe operating limits. 

 

 Challenge#2: There was space constraint due to brownfield nature of the project. 

 Solution: After multiple discussions with the client, we had re-routed the piping in the essential areas 

keeping valve operation and maintenance under consideration. In case rerouting of the pipeline is not 

possible because of space constraint in any particular area, we had suggested using thicker pipe and 

fittings. 

 

 Challenge#3: Inaccurate location of supports (out of piping scope) leading to a high-stress 

concentration in new piping. 

 Solution:  Recommended changes in support types (out of piping scope) for enhanced operation of 

the plant in future. 

 

 Challenge#4: Constraint in decision making. The Client is the manufacturer and supplier of FRP, there 

were deviations from standard PSA methodology leading into To & Fro communication with the 

client, significantly to counter issues about PSA challenges and solutions. 

 Solution: The areas of piping wherein such issues were encountered, we conveyed challenges to the 

client (regarding report) with multiple solutions in hand and finalized the PSA based on various 

discussions. 

 

 Challenge#5: Due to the non-availability of Isometrics/GA Drawings for exact support location in 

existing piping 

 Solution: We had approximated the Boundary condition data on the basis of photographs taken from 

the field, the Naviswork model & discussions with end client 

 

Parameter Value 

Total Piping Systems  20 

Total Number of Lines 60 

Max. Pipe Diameter 30” 

Max. Temperature  200° F 

Max. Pressure 125 psi 
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Project Level Challenges: 

 Deviation in manufacturing data with design data leading to change in inputs and reanalysis 

 The project is divided into Lot 1, 2 & 3, however, due to client’s urgency to execute the Lot 3 on priority 

we had to deploy additional resource to achieve streamline flow for the project 

 

Project Execution Methodology: 

 
 
 
Project Schedule 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Stress analysis is performed as per ASME B31.3 piping code & Piping stress analysis philosophy of the client. 
Piping Design and Stress analysis have been done with reference to the Standard & Codes in CAESAR-II 

software. 

Receiving Inputs 
from client

Modeling Activity
Submit model for 

checking and 
review

Revision of model 
after incorporation of 

comments from 
Clients

Analyze the 
Model

Create and 
submit PSA 

findings 
document

Revision of 
model after 

incorporation of 
comments

Produce and submit 
PSA Report and 

Stress Isometrics

Revision of  PSA Report 
and Stress Isometrics after 
incorporation of comments

Final submission 
of PSA Report



 

 

 

    
 4 | Rishabh Engineering - Case Study   

 
 

 

 

 

 

Brine Filter Piping 
 

 

 

Electrolyzer System Piping-1 
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Electrolyzer System Piping-2 

 

 

Hypo/Bleach/Emergency Vent Scrubber Piping 
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Catholyte Pump Piping 
 

 

 
 

 

 



 

 

 

  

All Content/Information present here is the exclusive property of Rishabh Software Pvt. Ltd (RSPL). The Content/Information herein merely represents and highlights the nature of 
work and projects successfully undertaken by RSPL and is not intended to be advisory in nature. No representation or warranty, express or implied is made with regards to the 
contents of the said Document, and the recipients of this Document should not place undue reliance on this Document and should use their own independent prudent judgment while 
entering into a contractual relationship with RSPL based on the information contained in this Document. The contents of this document, including without limitation, details about 
services, pricing information, forward looking statements, capabilities and results are liable to vary on a case to case basis, due to factors beyond RSPL’s control. All opinions 
expressed by any Third Party that form part of the contents of this document are such Third Party’s own independent opinions and RSPL assumes no responsibility for the same. 
That except for entering into a business relationship with RSPL, no material from here may be copied, modified, reproduced, republished, uploaded, transmitted, posted or distributed, 
or used for any commercial purpose whatsoever, without the express written consent of RSPL. All content/information provided herein is protected by stringent contracts, statutes and 
applicable Intellectual Property Laws. Unauthorized use of the content/information appearing here may violate copyright, trademark and other applicable laws, and could result in 
criminal or civil penalties. Copyright © 2018. 

Contact Details 

US Ph : +1-201-484-7302, 1-877-RISHABH (747-4224) 

UK Ph : +44-207 993 8162 

Email : sales@rishabheng.com 

Twitter : www.twitter.com/RishabhEng  

Linkedin : www.linkedin.com/company/rishabh-engineering-services 
 

More information about Rishabh Engineering, please visit: 

www.rishabheng.com | www.rishabhsoft.com | www.rishabhbpo.com 

About Rishabh Engineering 

Rishabh Engineering provides multidisciplinary engineering support 

services to EPC companies in industries like Oil and Gas, Petrochemical, 

Power and Water treatment. Our parent company, Rishabh Software is 

a CMMI level-3, ISO9001 and ISO27001 company that provides services 

in Software Development, Business Process Outsourcing (BPO) and 

Engineering Services Outsourcing (ESO) to clients globally. Rishabh has 

offices in USA, UK and India with their main delivery center in Vadodara, 

India.  

 

Technology Used 

 CAESAR-II 2017 
 Navisworks 2017 
 

Key Deliverables 
 

 CAESAR II Model 

 Piping stress marked-up Isometrics 

 Piping stress analysis report including: 

a. Summary of model 

b. Description of modifications due to challenges incurred 

c. Highlights of overstressed conditions in existing piping 

d. CAESAR Input List 

e. Stress Summary Report 

f. Restraint Load Summary Report 

g. Displacement Report 

h. Flange Leakage Report 
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