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Project Definition (by owneror Client)

Y m
Conceptual Design a
. : 5
Basic Design (&FEED) > [
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Customized Global Logistics Responsibility Matrix - Obligations of Importer (Buyer) and Exporter {Sallar)
FCA FAS FOB CFR CIF* CPT cIP* DAF DES DEQ oou DDP
Service Free Costof Cost Carriage Deliverad
Alongside Free Goods & @nsurance Carriage Insurance | Delivered | Deliverac § Deliversd Duty Deliverad
Ex-Works [IFree Carries Ship Onboard Fraight Freight Paid Ter Paid to | &t Frontier | Ex Ship Ex Quay Unipaic Duty Paid

OBLIGATION AND CHARGES

Warshouse Services IRV ETS Seller | Seller | Seller | Seller Seller | Seller | Seller | Seller Seller

Export Packing Seller | Seller | Seller | Seller | Seller | Seller § Seller | Seller | Seller | Seller | Seller | Seller | Seller

b ‘"”g?‘."“‘"“" Buyer || Seller | Seller | Seller | Seller | Seller || Seller | Seller | Seller | Seiler | Seller § Seller | Seller

rigin

Inland Freight Buyer || Seller | Seller | Seller | Seller | Seller || Seller | Seller | Seller | Seiler | Seller § Seller | Seller

ULl B LY Buyer || Seller | Seller | Seller | Seller | Seller § Seller | Seller | Seller | Seller | Seller | Seller | Seller

m.mzﬁf,‘g"d"nu Buyer || Seller | Seller | Seller | Seller | Seller || Seller | Seller | Seller | Seiler | Seller § Seller | Seller

LEDE LU Buyer | Buyer | Buyer | Buyer | Seller | Seller || Seller | Seller | Seller | Seiler | Seller | Seller | Seller

Charges at Forsign Port
I Foreign Airport

Buyer § Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Seller | Seller | Seller

Customs Clearance

Buyer § Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer || Buyer | Seller

Customs Duties

Buyer § Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Seller

Delivery Charges to
Final Dastination

Buyer § Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Buyer | Seller | Seller




Process D tment

Process Department

O Process
Q Utility
a Safety




Process Department

Process is the First Department that
the Projects will be started with.

The Best Process Skim Will be
Designed by Process.

Feed Process Product

Scope of Services

SRV NENE VR NN

Feasibility Study

Conceptual Design

Basic Engineering Design

Front End Engineering Design (FEED)
Detail Engineering

Procurement Services

Proposal Preparation for E,EP,EPC Projects




Activities List

= Part I:. Engineering

= Philosophies

v Process Basis of Design
Process Sizing Criteria
Utility Design Philosophy

v
v
v Operating and Control Philosophies
v

Activities List

= Part I: Engineering
v Philosophies
= Process Simulation




Activities List

= Part I: Engineering
v Philosophies
= Process Simulation
Design Softwares

Activities List

= Part I: Engineering
v Philosophies
= Process Simulation

Design Softwares
=  HYSYS
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Activities List

= Part I:. Engineering
v Philosophies
= Process Simulation

Design Softwares
v HYSYS

v' Provision

= ASPEN+

Activities List

= Part I: Engineering
v Philosophies
= Process Simulation
Design Softwares
v HYSYS

v" Provision
v" ASPEN+
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Activities List

= Part I: Engineering

v

v
v
v

Philosophies

Process Simulation

Heat and Material Balance Table
Drawings

v Process Flow Diagram (PFD)

v Utility Flow Diagram (UFD)

v Piping and Instrument Diagram (P&ID)
v Block Flow Diagram

Activities List

= Part I: Engineering

v

ANER NERNEEN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for Equipments and Packages
v Process Data sheet for pump

Process Data Sheet for column

Process Data sheet for air cooler

Process Data sheet for storage tank

AN NN
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Activities List

= Part I: Engineering

SN N NN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for Equipments and Packages
Process Calculation

Activities List

= Part I: Engineering

AN N NN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for EQuipments and Packages

Process Calculation

v Line Sizing Calculation
Vessel Sizing Calculation
Pump Sizing Calculation

v
v
v Flare Calculation
v




13

Activities List

= Part I: Engineering

AN NN N RN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for EQuipments and Packages
Process Calculation

Lists

Activities List

= Part I: Engineering

IR NN NN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for EQuipments and Packages
Process Calculation

Lists

v Equipment List

v Utility Summary
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Activities List

= Part I: Engineering

AN NN N RN

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for EQuipments and Packages
Process Calculation

Lists
v Equipment List
v Utility Summary

Activities List

= Part I: Engineering

A N N N T N

Philosophies

Process Simulation

Heat and Material Balance Table

Drawings

Process Data Sheets for EQuipments and Packages
Process Calculation

Lists

Operating Manual
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Activities List

= Part II: Procurement Services

v Fill Out TBA Form According to Process Information
v Clarification Meeting with Vendors
v Vendor Documents Check

Interfaces with Other Disciplines

=  Piping

= Mechanical
= Machinery
= Instrument
= Electrical

= Civil
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Interfaces Inside Process Department

Process
PFD

Heat & material

Equipment  p4jance table

list

Operating
manual

Cophment on

yperatlng

manual

Interfaces with Other Disciplines

Process
_ PFD
Equipment
Input to list
PDMS model piping

review

data
sheets

Process
P&ID

Input to

PDMS modeling  Piping data sheets

line list
omment

on P&ID

Line list



Interfaces with Other Disciplines

Comment on vendor
documents

Equipment

list
rocess data sheets for

equipments and
packages

endor
Documents

Mechanic/
Machinery

v

Interfaces with Other Disciplines

Equipment

) list
Input to instrument
data sheets
Operating & control

Input to cause
& effect

Instrument
data sheets

Comment
on P&ID

Cause &
4 effect

17



18

Interfaces with Other Disciplines

Equipment
list

Utility
summary

Interfaces with Other Disciplines

Safety
Drawings

Plot Plan




Pl

Piping Department:

Material
Design
Stress and Support

O
O
O
O 3D Model Data Center

19
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ISSUED DOCUMENTS BY MATERIAL

SECTION

1. Piping Material Specification (Classification)

2. Line Lists

3. Specifications and Data sheets

4. Piping Welding Specification

5. Welding Procedure Specification

6. Painting, Coating & Wrapping and Insulation
Specification

7. Piping Material Take Off (B.O.M)

8. Material Requisition

9. Technical Bid Analysis

10.P & ID Mechanization (Piping-Process)

En!—mw
el

[Cam——
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Piping

ISSUED DOCUMENTS BY DESIGN
SECTION

O 1.Overall Project Plot Plan
O 2.General Plot Plan
O 3.Key Plan

O 4.Unit Plot Plan

O 5.Assemble Drawing
O 6.Nozzle Orientation
O
O
O
O

I 00000000 000

7.Single Line Pipe Rack
8.Piping Design Criteria
9.Isometric Drawing

10.Piping Arrangement
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Piping

3D MODEL
DESIGN

GENERAL PLOT PLAN

Equipment Modeling

Name  ~|f

~Specification Data

Specification |Heat Exchangers ] 5

Selection comgiy
% Modify i
Overall Length
Exchanger I/Diameter |S00.00

Support Height PSP
Shell Wall Thkn Foo  rgl
Top Hozzle Inset so.oo  rgl
Bottom Nozzle Imset [250.00 I EIJ
Typical Nozzle Heig [125.00 .8

Nozzle Size 300# RF 100 NB  +|
Exchanger Support [ger Support 2 Legs -
Tube Connection Type fbe Bundle End type ;|

Shell ¢ ion Typ [Dish C i ]

oK | Default| Reset | ‘Cancel |



../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/Piping Flow-Charts-3D MODEL.pdf
../Local Settings/Temporary Internet Files/Training/Traning Sources/Engineering Training/Piping/HL/piping flow-Chart-General plot plan.pdf
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Design - Pipework Application - VANTAGE PDMS - [3D Yiew (1)] — &) x|
W Design Display Edt View Selection Query Settings Uhities Create ModFy Delete Posltion Orismbabe Comnect Window Help _ 1= x|

e RN Cr— S
BEfean

Navigate
&
—l u
A2
B
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[ PCAB12-UG
(e8]
=
= v
|
il
i)
)
]
=

n98d Parallel Hodel PAN

s u N E s

Stress & Support
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ISSUED DOCUMENTS BY STRESS &
SUPPORT

1.Flexibility Analysis Specification
2.Standard Support

3.Stress Calculation

4.Clip & Bracket on Tower and Tank
5.Special Pipe Support Drawing
6.Load of Pipe Rack

7.Support List

8.Support Material Take Off
9.Material List for Spring Support
10.Material Requisition

O

0 i I o I

3D Model Data Center
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Piping

PDMS
( Plant Desigh Management System )

This software is an advanced and intelligent
software which is used in design of the plant
systems. In this software, lines and
equipments,structure are shown in three
dimensional pictures and designer can see the
actual design which has been made,
contemporary. So,the probability of error and
mistake decreases.

Piping

O Major Activities In 3DM.D.C Section:

O 1.Catalogue(Material)

O 2.Draft Administration(Design)

O 3.Isometrics Administration(Design)

O 4.Reporting(Material-Support-Design)

O 5.3D Model R&D(Material-Support-
Design)

O 6.Model Review
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CADCENTRE Parago work Application

Paragon Display GQuery Settings LUklities Create Modify Delete Window Help

log i ] 3
8 [o st =] [aning fommar (eatess =lai
ﬂg ﬁ © e Honinoftom Sikleae s Catview Create  Modify
I
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Control  GoTo
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Diref NulRet ||[o-on  00EE203LL
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References:
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SCOM 00BX203TT
SCOH OOBEZ03VY
SCOH OOBEZ03WY
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Humber Datz
T

Type All

=01

StandardIAll j Search I

Category Name = Goto Cate Find CE I
Text Search 4dd To Specification. ..
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AIR DRYER SPIRAX C550 BSP

ANGLE ADJUSTMENT
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EELLOWS SINGLE #150.RF

BEND 3D RAD VAR ANGLE -
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. Display Component Datasheetl Dismiss|

~|Selected Items: | Modify...

Component Generic Types |VALV ~

NAME PRORN _SHOP &
Design - Beams & Cokumns Appication - [30 View (1]]

* Boltr

Gonns Uhiee esle Modly Deele Ponien Ooense Comnect Wadon Heb L VALVE -RF
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[TOTORIAL

rL

Duct width Ak

Duct depth 4B

Leave Extensicn
Arzjoint  Prev]

Leave Direction

Defaults
Apply
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T —

Angle 50
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Arrive Extension [50
—

50
[FI7550

Leajoint Choces| [F37550

—

Unchenged 3] Picture
Fit

Disxiss

|ﬁw
Mod: f: -

Design Nodel /RREBEND itex

B1TTEMS




Pipe Supports
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¥ANTAGE Plant Design Review Yersion 6.2 (©Copyright 1992 to 2004 AVEVA Solutions Limited) - [Observer ¥iew] — &) %]
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Civil Department

= Civil

v' Site preparation
= Underground

Pit
Valve pit
Equipment pit
Process pit

Civil Department

= Civil

v' Site preparation
= Underground

v

v
v
v

Pit

Cable trench

Drainage pipe and channels
Duct bank

Man hole & catch basin

30
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Civil Department

= Civil
v' Site preparation
v" Underground
= Foundations

Civil Department

v' Civil

= Structure
v' Steel
v Concrete
= Building

= Blast proof
= Non- blast proof
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Civil Department

v" Civil
v' Structure
¥ HVAC

Architecture
= Building
= Industrial

Blast proof
Non blast proof

Civil Department

v" Civil
v" Structure
¥ HVAC

Architecture

= Building
v"Industrial
= Non-industrial
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Civil Department

v
v
X
v

Civil

Structure

HVAC

Architecture

MTO and Cost Estimation

* Preparing MTO & tender documents
= Marketing and proposal

Civil Department

xS

Civil

Structure

HVAC

Architecture

MTO and Cost Estimation
Field Engineering Services
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Activities List

= Part I:. Engineering
e

Activities List
I,

= Part I: Engineering
v Specifications
v' Data sheet (HVAC)

= Calculation (civil, structure,...)
= Loading
= Analysis
= Design softwares
STAAD PRO, STAAD III
SAFE
SAP 2000
ETABS 2000
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Activities List

= Part I:. Engineering

v' Specifications

v' Data sheet (HVAC)
Calculation (civil, structure,...)

v

Loading

v' Analysis

Design

Activities List

= Part I:. Engineering

v Specifications

v' Data sheet (HVAC)
Calculation (civil, structure,...)

v

NI

Loading

Analysis

Design

Calculation note
Drawing (Auto cad)
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Activities List

= Part I:. Engineering
v' Specifications
v' Data sheet (HVAC)
v' Calculation (civil, structure,...)

= Drawings (AutoCAD)
= Layout (architecture, HVAC, civil)
= Detail drawings (architecture, civil, structure)

Activities List

= Part I: Engineering
Specifications

Data sheet (HVAC)
Calculation (civil, structure,...)
Drawings (AutoCAD)

PDMS Modeling

X steel

NN N NN
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Activities List

= Part II: Procurement Services

v

v
v
v

Material take off
Tender documents (civil work, piling)
Installation tender

Inquiry documents (steel structure, bolt and nut,
anchor bolt)

Technical bid analysis
Vendor documents review

Activities List

= Part III: Other Discipline Document Review

LA

Plot plan

Equipment list

Single line for pipe racks

Loading for pipe racks

Mechanical drawing (machinery, fix)
Instrument drawing

Electrical drawing

Safety drawings

Telecommunication drawings

PDMS model review




Interfaces with Other Disciplines

= Piping

= Mechanical

= Machinery

= Instrument

= Electrical

= Safety

= Telecommunication

Interfaces with Other Disciplines

PDMS modeling &
model review

Civil underground

Pipe rack design &
PDMS modeling

PDMS modeling & model
review

Piping underground

Single line of pipe racks & loading




Interfaces with Other Disciplines

Foundation design & PDMS modeling

Inquiry for anchor bolts

Mechanical drawing

(including loads, skid, anchor bolt

arrangement,...) Mechanic/

Machinery

v

Interfaces with Other Disciplines

Tray route design & PDMS model

Trench route design & PDMS model

Main cable tray
route

Design of control room’s
architectural layou

Main cable trench route

Control room’s arrangement
layout & opening

39
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Interfaces with Other Disciplines

Consider in architectural drawing

Trench rout design & PDMS modelin

Tray route design & PDMS model Lighting

layout
Design of substation’s architectural
layout Main cable trench route
Design & consider in
PDMS model &
drawings

Main cable tray route

Substation arrangement layout and openings

Earth pit & Conduit

Interfaces with Other Disciplines

PDMS model review

Design of CO2 room’s architectural
layout

Check Hose box in site

CO2 room arrangement and
location

Hose box installation detail
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Interfaces with Other Disciplines

Designing structure and foundation

Consider in architectural drawing

Telecommunication equipment

Telecommunication
arrangement layout &

ononinc

L 4 opCTTTg Telecommunication

Electrical &
Telecommunication
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0O Content

O Organization Chart

O Activities

O Interface With Other Department

B Activities list

O Part 1 : Engineering
> Basic

v Electrical Design philosophy
v" Consumer Lists

v' Calculation Notes

v _Specifications
v Single Line Diagrams
v" Arrangement & Routing



../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELPH0001(0).doc
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELLL0003(0).xls
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELNC0005(0).doc
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELSP0012(0).doc
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELSP0012(0).doc
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELDL1003(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELPL0001(1).dwg

43

—

Part 1 : Engineering O

» Basic

> Detail
v' Calculation Notes

Data Sheets

Drawings
Electrical Equipment Arrangement

Installation Details
Material Take Off

N NN

Activities list |

Part 2 : Procurement services O
v Material Requisition

v Technical Bid Analysis

v Vendor Document Checking
v" Factory Acceptance Test



../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELNC1001-2(0).pdf
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELDS1004(0).xls
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870012ELLD1001-1(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELPL0001(1).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28470000ELLD1001-04(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELME1001(3).xls
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/79001870000ELRQ1007(0).doc
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28400000ELTC1015(1).xls

B Activities list

O Part 3 : Proposals
v" ITB Review

v M.T.O.

v Man hour Estimation

Interfaces with the other disciplines

- Process/Safety

Civil

Piping

Instrument

Machinery & Mechanical
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Interface with Process/Safety

Process/Safety Electrical & Telecom.
» Design Safety Philosophy » Hazardous Area
¢ Hazard Study Report Classification

¢ Fire Fighting And Safety
® Process Flow Diagram

e Shutdown Philosophy

e Piping & Instrumentation
Diagram

e Electrical Load List

e Hazardous Materials
Schedule

Interface with Piping
Pipin Electrical & Telecom.

» Hazardous Area
Classification

e Main Cable Routing
e Power And Earthing Layout

* Plot Plan and Plant Layou
Design

¢ Piping Design / Model



../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELPL0004(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELPL0004(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELPL0004(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELPL0004(0).dwg
../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/28410000ELPL0003(2).dwg

46

Interface with Civil

Civil/Structure/HVAC
* HVAC D&ID

e Platform and Ladder
Drawings

e Equipment Structure
Layout

¢ Soil Investigation Report
e Building GA's
e Building Struct. GA’s

Electrical & Telecom.

* Hazardous Area
Classification

e Main Cable Routing
* Substation

e Power And Earthing
Layouts

Interface with Machinery

Machinery&Mechanical

- Data
sheets/Specifications

e Machine/package
Vendor Data

Electrical & Telecom.

* Hazardous Area
Classification

¢ Electrical Power
¢ Required Protections
e Load List

e Motor Data
¢ Junction box location

¢ Cabling



../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/DSC03873.JPG
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Interface with Instrument

Electrical & Telecom.
Instrument
* Power Consumption * Hazardous Area
» MCC Interlock Checking Classification
¢ PMS Display Implement In * UPS Sizing

central Control system e Load List

e Instrument Cable Route e MCC Circuit Diagram

. Ext_ernal Power e Power Cable Route

Requirement e Power Junction Box
DY

* Electrical Heat Tracing e Electrical Heat Tracing
Requirement

partment



../Local Settings/Temporary Internet Files/Content.IE5/MBIRY5E3/DSC03873.JPG

Activities

O Activities Related to Marketing Projects

O Basic/Detail Engineering and Engineering Procurement
Services (Main Activity of Mech. Dep.)

O INSPECTION
O ISO Related Activities
O Holding Training Courses

22 February 2011 EPC Projects 95
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Mechanical Department

Mechanical Department is involved with 4 main groups
of fixed equipment:

O Pressure Vessels

O Storage Tanks

O Silos

O Heat Exchangers (Including Shell &Tube H.E.,
Air Coolers, Plate Type, Spiral,...)

22 February 2011 EPC Projects 96
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Mechanical Fixed Equipment

Pressure Vessels:
Drums:

- Stainless Steel Drums
- Carbon Steel Drums
- Special Materials Drums

22 February 2011 EPC Projects 97
Prepared By:Bahmanzangi

Installation type
classification

Horizontal

Elliptical head

|| Toisshericalheas |
Ly Head type -
Classification ™ '| Bpherical head

Pressure Vessel

Classification — Welded flat head

Applicable code

Classification B3 5500

|

_’| Internal pressure tyrpe |

External t:
Diesign pressure 4.‘ PIRAL prEssure type |

| Classification

Internal & external
pressure tpe
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Pressure Vessels:
Reactors:

- Stainless Steel

- Carbon Steel

- Special Materials

Supply of All Special internals
by others

OooOoooao

1

N

EPC Projects
Prepared By:Bahmanzangi
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Mechanical Fixed Equipment

1 Pressure Vessels:
1 Columns/Towers:

Supply of column internals by others

EPC Projects
Prepared By:Bahmanzangi

22 February 2011 EPC Projects 104
Prepared By:Bahmanzangi


http://www.lantecp.com/columninternals
http://www.lantecp.com/columninternals
http://www.lantecp.com/metalqpac

53

22 February 2011 EPC Projects 105
Prepared By:Bahmanzangi

22 February 2011 EPC Projects 106
Prepared By:Bahmanzangi



54

22 February 2011

EPC Projects
Prepared By:Bahmanzangi

107

22 February 2011

EPC Projects
Prepared By:Bahmanzangi

108



55

22 February 2011 EPC Projects

Prepared By:Bahmanzangi

\ :

;Mlﬂg-ﬂ I -

XSS
Ll

22 February 2011 EPC Projects 110
Prepared By:Bahmanzangi



EPC Projects
Prepared By:Bahmanzangi

2 February 2011

..#ﬂéodv
4’4‘4 N‘NA—V"VWUI.P PVlr
-W.O'”’AVWA-W VAVAY,

RAAA AT

\XAX NN BOONDOX,

112

EPC Projects
Prepared By:Bahmanzangi

22 February 2011

56



113

EPC Projects
Prepared By:Bahmanzangi

22 February 2011

E%H\bir%wwmﬁﬁ.&z« XA

A2

114

EPC Projects
Prepared By:Bahmanzangi

22 February 2011

57



58

22 February 2011

EPC Projects
Prepared By:Bahmanzangi

i
1 - =

e

EPC Projects
Prepared By:Bahmanzangi




59

Spherical Storage Tank
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Front Head * 4, B, N

Fixed Tube sheet

Rear Head 7 LML ™

Lantern Ring “W™

=| Front Head “&, B”

RearHead

Split Backing Ring “3”

Pull Theough “T”

Remavable Outside Packed “F

Exchanget Type N
M| Classification | Floating Head
- Tube
— o |
| Stationary, Tube
Tuhe Sheet Type Sheet
Classification
Floating Tube Sheet
—’| R: Refinery I
Shell & p———
Tube Heat ass _’rl
i * B: Chemical
Exchanger Classification |
Applicable Code
Classification

L, Exchanger Suppott

Type Classification

APT 660
HEI

* Vertical Suppor (Lug, Ring,.) I

Hotizontal Support (Saddle) I




Shell & Tube Heat Exchangers

0 10T SaS du as aiieaa sla oy Syl s Juse O
s p S 1y (s (Jlsu 9o aslinns ys& pulad il ya (o 93
3 9ad 3y

Tube Shell
Qutlet Inlet Baffles

. . i Shell Tuhbe
Courtesy: Washington University Outlet Ll
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STATIONARY HEAD TYPES
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NOIIENCLATURE OF HEAT EXCHANGER COMPONENTS
For the purpose Figure N-2 various |ypes d heat

1=x,cﬂam ngetN S Typncal parts and connections, for inuslratrve purposes only, are ion in
able N-2
TABLE N-2
1 Stationary Head- Channel 21 Floating Head Cover-External '
2. Stationary Head-Bonni 22 Floatng Tubeshee: Skirt
3 Slahorw&iaad Flange -Channel or Bonnet 23 Packing Box
24_Packing
5 Statonary Head Nozzle 25< Pacldm- Gland
6 Statonary Tubesheet
.7 Tubes 27 Tlorods arl.'l Sp-cm
28. T Baffies or Si 1 Piates
9 Shell Cove 29. Impingement Piate
10 Shell Flange—SIazIonaty Head End 30. Longiudinal Baffie
11 Snell Hange -Rear Head End 31. Pass P«
12 Snell Nozzie 32. Vent COnned:on

13 Shell Cover Flange 33. Drain Connect
14 Expansion Joint 34 Instrument Connecuon
15 Floatng Tubesheet as Suppon Sadd

16 Floaing Heao Cover 36 Lifung L

17 Floatng Heac Cover Flange 37. Suppon Bmckel

18 Floatng Head Backing Device 38. Weir

19. Spint Shear Ring 39 Liquid Level Connection
20 Slip-on Backing Flange 40 Floanng Head Support

FIGURE N-2
OO EHE G E @) 02 25 T 0 ) D D@ @
40 36
5
3 3= o 3  —— s R 3 =
\
L ¥ 16,
1
10 35, aes 3 @D G QU G DRS )
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FIGURE N-2 (cominued)
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Kettle Type H.Exchangers
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Plate Type H.Exchangers

Support  Inspection  Roller Movable
Column Cover Assembly // Cover Carrying Bar
\

Stud Bolt

~
Support " Fixed Cover
Foot
Guige Bar/.°
Tightening Y
Nut ﬁ
Loek
Washer /
Tightenis Bearin: Frame Fool
ot Box | Shioud
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Forced Air Coolers O
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Storage Tanks
I

Storage Tanks are usually classified according to their design
code as follows:

1- API-650 Tanks
1.1- Floating Roof (Internal or External Floating Roof)

1.2- Fixed Roof (Supported Roofs and Self-Supported
Roofs)

2- API-620 Tanks

2.1- Single Wall (Supported Roofs and Self-Supported
Roofs)

2.2- Double Wall

3- BS-7777 Tanks

3.1- Single Containment
3.2- Double Containment
3.3~ Full Containment

22 February 2011 EPC Projects 140
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Cone Roof Storage Tanks
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Sealing of Floating Roof Tank

22 February 2011 EPC Projects
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seite 1

Liquefied gases with evaporating temperatures*

* at ambient pressure

ey Uhde
Technologies
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Single containment

Suspended deck insulation

—

|
Shell insulation

A single containment is a single
wall tank and has to be
surrounded by a low bund

wall (retaining wall) to contain
any liquid leakage

—

PUR

Retaining wall

Bottom insulation

sty Uhde

echnologies

@

Prepared By:Béhmanzangi

Double containment

/‘r The inner cup and the outer tank have

| sheitinsutation been designed to store the cold liquid.

In the event of failure of the inner cup,
the liquid will be kept in the outer tank.
Outer tank

] LT- steel The outer tank will also accommodate
LT- steel : .
the insulation. In the case of leakage
the outer tank could not keep the gas
product when being heated by the
contact with the outer tank.

Inner cup

- Bottom insulation

Stored liquid: Ethylene at -104 °C

ot Uhde

Technalogies

(&>
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Full containment

Suspended deck insulation

Kr_ \h With regard to the cup in tank

) ) system a non-polluting storage
Shell lat L -
SO e tank with insulated collecting

|| Tank shell space has been developed.
LTSS In the event of failure of the inner
Cup shell cup, the outer tank can
LT-Steel accommodate the product so that

no liquid or gaseous product
' ' comes into contact with the

atmosphere.

Stored liquid: Toxic liquids like ammonia at -33 °C

ThyssenKrupp

A company
ammssetiepy Uhde
Technalogies

@
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Silos and Hoppers
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Silos’ Vendor selection

O Manufacturer with Reliable Technology for
Aluminum Equipments

m  Zeppelin Germany
m  Ellimetal Belgium
m Jansens & Dieperink Netherland

22 February 2011 EPC Projects 154
Prepared By:Bahmanzangi

77



78

22 February 2011 EPC Projects 155
Prepared By:Bahmanzangi

Fabrication

—

——
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Interfaces Between Mechanical Eng.

Dep. and Other Disciplines

[ Mechanical Dep. J

Mechanical Spec.s, Equipment Weights, Mechanical DWG/ Data Sheets,
Vendor Proposal, Vendor Documents

Foundation Plan, Steel Structure/Racks/Shelters, Equipment/
Equipment Foundation

Civil / Structure /
Building

22 February 2011 EPC Projects 163
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Interfaces Between Mechanical Eng.

Dep. and Other Disciplines

[ Mechanical Dep. }

Mechanical Spec.s, Mechanical DWG/ Data Sheets, Material
Requisition Vendor Proposal, Vendor Documents

Design Spec., Data Sheet, Typical Detail Drawing, Nozzle Information
Drawing, Control System Block Diag., Fire&Gas Detection System Diag.

Instrument
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Interfaces Between Mechanical Eng.

Dep. and Other Disciplines

[ Mechanical Dep. J

Mechanical Spec.s, Mechanical DWG/ Data Sheets, Vendor Documents

e
Data Sheets, Vendor Drawing
Machinery
22 February 2011 EPC Projects 165
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Interfaces Between Mechanical Eng.
Dep. and Other Disciplines

[ Mechanical Dep. J

Mechanical Spec.s, Mechanical DWG/ Data Sheets, Vendor Proposal,
Vendor Documents

Unit Plot Plan, Steam Tracing Schedule, Ladder&Platform, Pipe
Support List, Nozzle Orientation

Piping
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Interfaces Between Mechanical Eng.
Dep. and Other Disciplines

[ Mechanical Dep. J

Mechanical Spec.s, Equipment Weights, Mechanical DWG/ Data
Sheets, Material Requisition, Vendor Proposal, Vendor Document

—

PFD, P&ID, Process Data Sheets, Process Design Basis, UFD, Safety Layouts &
Drawing, Passive Fire Protection, Foam System P&ID, Fire Water P&ID

Process and
Safety
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Interfaces Between Mechanical Eng.
Dep. and Other Disciplines

[ Mechanical Dep. }

Mechanical Spec.s, Mechanical DWG/ Data Sheets, Material
Requisition, Vendor Proposal, Vendor Documents

Hazardous Area Classification, Grounding Plan, Cathodic Protection System,
Electrical Heat Tracing System, Overall Hazard Area Clarification

Electrical
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PROCESS
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CIVIL &
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PROCESS
&
SAFETY

PIPING -

CIVIL &
STRUCTURE

ELECTRICAL

MACHINERY

MECHANICAL

PROCESS INSTRUMENT
&

A - —" PIPING -

CIVIL &
STRUCTURE

ELECTRICAL

!

MACHINERY
MECHANICAL
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