RISHABH

ENGINEERING

Piping Layout & Stress Analysis for
Ammonia Urea Complex

Technology: .

AutoCAD 2015 The Cllent

Intergraph CAESAR I An Indian company specializing in Rural Agricultural & Vinyl Chloride

Nozzle Pro Business, that has manufacturing units for Fertilizer, Chloro-Vinyl, Chloro-

Alkali & Cement along with agriculture produce processing facilities like

Duration: Sugar factories.

The project was completed in 1

month

Deliverables: The Business Need

1' EizpiFrillgiStress Reports The client required Rishabh Engineering to execute a brownfield job,

5 Simplified reports for Support which involved interchange of process piping of two Urea Reactors that
design with |-Sections were connected in series and the stress analysis of the new layout. The

4 GAdrawings, Isometrics, Pipe Urea Reactors are a part of an Ammonia-Urea Complex.

Support fabrication drawings
5. Bill of Material

Rishabh’s Solution

Since the project’s scope was critical & challenging having a very specific,
restrictive specifications, Rishabh called the senior design engineers for
on-site checks and execute piping layout & stress analysis for the
Ammonia Urea Complexforthe client. The team consisted of 02 members
(1 stress engineer & 1 piping designer), with the following scope of work:

»  Checkingthe proposed layout for the line from Urea Mixer to bottom
of Reactor B; line from top of Reactor B to bottom of Reactor A; line from
Reactor A to the Stage Rectifying Column.

»  Thearrangement previously was the reverse of the proposed layout,
i.e. the piping lines connected the Urea Mixer to the bottom of Reactor A,
emerged from the top of Reactor A and into the bottom of Reactor B,
followed by line emerging from top of Reactor B to the Stage Rectifying
Column.
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> Site visits to evaluate the feasibility of piping layout and support at site and flexibility analysis of new
and existing piping lines, along with verification of work included in scope provided by client.

> Preparation of GA Drawings, Isometrics, Bill of Material and Pipe Support Fabrication Drawing to suit
the existing structure with minimum possible modifications.

» Proposing anchor location near tie-in point and its anchoring details with cement concrete slab or
structure (whichever was applicable).

> Provision of Specifications, material of construction and vendor details for proposed spring hangers
and its accessories.

» Submission of Stress Analysis & FEA reports to qualify the proposed layout for the brownfield
project.

» Evaluation and analysis of each component of the system to calculate the stress and lifecycle of the
system.

> Additionally, Rishabh undertook special structural support design and analysis for a guide with
cantilever support (having a length of 4zmeter).

Challenges identified during the project execution:

» To deliver accurate analysis and design for an SS 316 Gr. L line (critical service) handling extremely
high pressure (225 bar) balancing the support loads, nozzle load qualifications within allowable limits
while staying on budget.

» The line consists of highly expensive SS 316 Gr. L material and there was no scope to add to the
existing pipe structure due to price constraint. Moreover, being a Brownfield project the new design
needed to work within the space originally allocated.

» The existing system used special support structures and specialized forged fittings for which the
Stress Intensification Factor (SIF) needed to be manually inputted into the software.

> Since the Urea unit was 20 yrs. old, it used a degenerated and rusted spring hanger support that
needed to be redesigned. Unfortunately, the Tag plate was corroded and not visible, so Rishabh had
suggested client go with installation of a new spring hanger having specification as per the new
analysis with vendor details.

Design and Operating Conditions:

Parameter Value

Design Pressure 225 bar (3271 Psi)

Design Temperature 200° C (392 °F)

Operating Pressure 196 bar (2844 Psi)

Operating Temperature 190 °C (374°F)

Hydro Test Pressure 338 bar (4907 Psi)

Media Carbamate, NH; (Lig), CO,(Gas)
Density of Media 1000kg/m3 (62.43 Lb/ft3)
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Material Specifications:

> Pipe diameter=6"& 8"

Pipe Thickness = 24mm to 31 mm

Codes = UNS S31602, DIN 1.4435 [Material]; ASTM A 312 [Pipe]; A182 TP SS316L (UG) [Fittings]
ASTM A 530 & ANSI B36.19 [Dimension]
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Piping Layout of Ammonia Urea Complex
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Stress Analysis for Ammonia Urea Complex

Project Execution Methodology

The project was executed in the following flow:

Site Visit

Proposed Routings, support
locations and spring hanger
recommendation

Final Model and Stress
Report

Preliminary Model and
Stress Report

Site Visitto examine
both existing and
proposed plant layout
which inveolved precisely
measuring the
dimensions of each
componentand
associated piping.
The team was tasked
with evaluation of the
feasibility of proposed
layout.

Develop preliminary GA
drwawings and ISO's
based on inputs provided
by client and site
recordings. Issue |1SO's to
stressteam.

Crossreference each
component (flange, forced
elbows, valves and
fittings) with material
specification codes
(ASTM & ANSI) before
entering details in Caesar
Il for modeling (to ensure
accuracy).

Provide the client with:

a. 2 proposed routing
options and preliminary
stress report for each
option (for load
comparison)

b. Specifications, material
of construction and vendor
details for proposed spring
hangers and its
accessories

c. |-section used for every
support designed as per
the loads on to the piping

After finalization of piping
route:

a. development of final
GAD's, extraction of
isometrics and development
of Caesar || model from the
isometrics.

b. Generation and
submission of final stress
report.

c. Execution of FEA to
ensure the system is secure
at nozzle points
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Technology Used

>
>
>

2D Software — AutoCAD 2015
Stress Analysis Software — Intergraph CAESAR Il
Finite Analysis Software — PRG NOZZLE PRO

Key Deliverables

>
>
>

\4

Final piping GA Drawings, Isometrics, MTO

Stress Analysis Report

Specifications, the material of construction and vendor details for proposed spring hangers and its
accessories.

Simplified reports for Support Design (with I-Sections)

FEA Report

Contact Details About Rishabh Engineering

US Ph: +1-201-484-7302, 1-877-RISHABH (747-4224) Rishabh Engineering provides multidisciplinary engineering support
UK Ph : +44-207 993 8162 services to EPC companies in industries like Oil and Gas, Petrochemical,
Email : sales@rishabheng.com Power and Water treatment. Our parent company, Rishabh Software is
Twitter : www.twitter.com/RishabhEng a CMMl level-3, ISOg9001 and ISO27001 company that provides services
Linkedin : www.linkedin.com/company/rishabh-engineering-services in Software Development, Business Process Outsourcing (BPO) and

Engineering Services Outsourcing (ESO) to clients globally. Rishabh has
More information about Rishabh Engineering, please visit: officesin USA, UK and India with their main delivery center in Vadodara,
www.rishabheng.com | www.rishabhsoft.com | www.rishabhbpo.com India.

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 © 2017.
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