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EPC Project Interdependency
and Work Flow




EPC Project management

Introduction
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EPC Project Organization

Engineering
Project
services Procurement

realisation
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EPC Project Organization

Manufacturing/

Procurement e
Fabrication

Shipment

Construction &

Installation )
Erection
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Engineering in the Project

Documents for Construction:

Design basis:

- Functional Construction drawings &
requirements 2 Engincering — | specifications

- Klient S — | Documents for Purchase:
specifications

bill of quantity & specification

- Design codes

L LIST OF MaTERIALS

ITEM [QUANTITY [TAGN' "CEBIGNATION
TCHROTCI0 |
TC300/TC400 | TURBO CONPRST LSRG
TCECGTCE00
SET SF SYARUS & SOMMEGIONING SPARE
2ARTS
| FORTEMY

! SET OF SFECIAL TOCLS FORITEMI

T

K] L] ST OF 2YEANS SEARS DA S
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EPC Project Management
— Work Flow




Engineering Work Flow

O Engineering work flow concept is required to be fully understand for

someone who involved in the EPC Planning and Activity Sequencing.
O This concept is applied when the EPC level 4 schedule is developed.

U The process of engineering work to produce the required deliverable
depends on not only within the functional discipline itself but also among the

process, mechanical and piping engineering functions.

O Engineering in EPC project is the task of translating a set of functional
requirement into a full set of drawings and specifications depicting every

detail of a facility.
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Engineering Work Flow

O Engineering involves varieties of specialties, which include:
* Process
« Civil and Structure
* Mechanical
* Piping
» Electrical
* Instrumentation
« General Engineering

« Safety

Masoud Amini,
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Engineering Work Flow

O There are many interdependencies between engineering documents.
O For instance piping drawings are issued after the process diagram is defined.

U Most of the documents will usually issued several times, at different stages to

for review as well as to incorporate the comments.

O Typically a document is first Issued For internal Review (IFR) of the other
disciplines, then to client for Comment (IFC), it will be returned to be
incorporated with the client comments and issue for Approval (IFA), then for
construction (IFC) and last once everything is confirmed and will Approve for

Construction (AFC)
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The entire strategy is dependent on Engineering and
Procurement providing their deliverables to meet
Path of Construction.

Contractor mobilizes based on Engineering forecast
of IFC EWPs (Engineering Work Packages).

P99

15
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Engineering phase is very much concerned with documentation.

- Engineering Disciplines

Civil and

Activity Process o Mechanical Piping Electrical  Instrumentation

Diagrams \J‘ ‘J \J
S W/ v W/ V.
i V. V.

Calculations g \! u \! \!

Equipment or

material spec, - / /
data sheet & ‘J ‘J \J ‘J
requisition

Site work spec u U u \! 16
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From Sequential To Concurrent Execution

_ Procurement Construction

Procurement

Construction
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Project Execution

The Past: sequential execution

—
ENGINEERING —
- -
B of
masertaly
s
« PROCUREMENT

{ CONSTRUCTION |

The Present: concurrent execution

ENGINEERING

| :

[ J (2 2

Bill of Bill of
Materials 1 Materials 2 Drawings 1 Drawings 2
; . J

|

h 4

PROCUREMENT

L .

CONSTRUCTION

v
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EPC Project Management

- Engineering Documents Issue Purposes
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Issuing Purpose

FYI For Your Information

IAB Issued For As-Built

ICR Issued For Construction Record
IFA Issued For Approval

IFB Issued For Bid

IFC Issued For Construction

IFD Issued For Design

IFE Issued For Estimate

IFH Issued For Hazop

IFP Issued For Purchase

IFR Issued For Review

IFS Issued For Squad Check

IFU Issued For Use

IFV Issued For Void

RLM Red Line Mark-up

RTS Return To Supplier

SFR Supplier Issued For Review

SFS Supplier Issued For Squad Check
AFC Approved for Construction

Masoud Ami'ni, PMP
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EPC Project Management
— Work Flow
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Engineering Workflow

12 ' .
[ J 1 Equipment power consumption
| [ 2 Electrical distnbution dingram

[ Nshgmmmmﬁm ] [ 3

2 Gienieral Plot Plan 5 Electrical equipment data sheets
= I
4 Is
i i [ ] | - I 6 Process Data Sheet
& 1 Vendor daty 7 Pipi N SR
9 Instrument - i 9 ping material class specs
data sheots | | [ | | 1
. l [ General [Pmchnset"; T [ 1 ] 8 Instrument list

3 Unit Plot Plan
] Ul 4 Civil Works Installation drawings

9 Process control system sizing
\ y, & specification
10 Final Piping MTO

Equipment foundation drawing
3 Foundanons | Elecmical ) 11 Equip ) .
drawings || consmmers list & & loads
power balance 12 Process Flow Diagram
+ Heat & Material balance

1" pipimg MTO

[ Pipiug routing studics ] [ 2 J 13 Fluids List
l 14 Equipment list
lnstrumentation cable [ s } 20d pipmga il Fecar ) 15 Mechanical data sheet,
routing drawings MTO [cnblc'lnymﬁ [c&dml«liom specification and requisition
I ) 16 Electrical wiring diagrams
19 Prpangz 1sometrie 5 . oy
[ ] [ S| ( ] 17 Piping layout drawings
18 Pipe support design

F«ﬁ & stress analysis
19 Pipe supports drawings

o 0Q

Source: Herve Baron Oil & Gas Engineering Guide [ Al ]
slideshare
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Engineering Warkflow

Process Flow Diagrams, Heat
& Material Balance

)

list

Bquipmcn!

Source: Herve Baron Oil & Gas Engineering Guide
slideshare
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Engineering Document Review Cycle

Masoud Amini, PMP

Study and design preparation

Issue for approval {IFA)
Issue for construction (IFC)

Approvedfor constryction

5%

20%

35%

5%
15%
35%

65%

100%

24
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Engineering Document Review Cycle

Masoud Amini, PMP

P&ID
REVIEW

HAZOP

PIPING MTO
& PO
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Document Cantrol

*Engineering submission cut-off
*Maintain internal and external baseline

“Vendor information criticality for client
doc approval

Masoud Amini, PMP

Documents
submitted
toclient

Client

Approval/
Comments

Engineering

Documents
submission

Comments

Vendor

*{ient Review cycle. {IFR,IFA,IFC,AFC)
*Uient Review duration

“Vendor duration to Incorporate the
comments

*Vendor delivery estimation

24



Vendor Data

Engineering is the integrator of the Plant equipment, and is highly dependent on vendor data

[ Process ]‘[ Equipment 1
simulations list & duty 1

Equipment
inquiry &
Cooler .
‘ selection

Vendor data
& drawings

Vendor
Engineering

2
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Engineering Work Flow — Process Design

_ PFDs.
H&M balance

PRIDS
Piping

lnstnumentation

Process data sheet
Eguipment specification
Vendor drawings
Rotating
Pressure vessels
Heat exchangers
fFired equipment

Packages etc,

Masoud Amini, PMP

Layout
Ciil

Electrical
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Piping Engineering Flow

Masoud Amini, PMP
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Bl

15 Model
review

Handling studies Handiing wes 8 equpment |-»

i
|

[ o p o

Firw fighting systam

1>

Firn water owtwork &

2™ model
review

Civil Area Denwings Tut insie
(toundatons |

Approved vendor Fquipment » ine
drawings netrwmenty
m
Btress analynis & _’I' ~mP
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Pgping mervetric
raminge

3" model
review

.A Last poprng isomatric
drawingn
@

3D
Modeling
(General)



Plotplan

Piping Materials

P&IDs 19 issue

IFDP&IDs

E&Imain cable
routing

Firstequipment
vendor dwg
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1*t Viodel
review (30%)

29 macdel
review (60%]

IPPOIN OE

3™ model
review (30%])

IFAInstrument cable | IFA pipe GA dwz | | IFA Skid Tie-in report |
routing layout

IF&instrumentcable | IF& piping plan dwsg | IFA General ;

trench &tray layout structural deflection

" |FAInstrument | & stress analysis
e | Fastrucwrica | "

IFCInstrument | FA tubing routing |FAStructural GA
location dwg layout owg

| IFA pipe support dwg I

I IFl pipe 150 I

| IFC pipe GA dwg |

| IFC piping IS0 |

| Final piping MTO |

3D
Modeling
(Skid
Project)
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Skid 3D Modelling — Interdependency

30% PDMS

20% model review

Update PDMS model 30%

Issue close out report

60% PDMS

VT
Report review by EPCC
contractor

60% model review

Update PDMS model 60%

90% PDMS

Issue close out report el 90% model review
4) Update PDMS model 90%

Successor far 60% POMS (Issue dose out repar) <

IFifor piping ISO

IFI [Piping Isometric]

|FA cable routing layout:
IFAinstrumentation location
IFA pipe support drawing
IFA piping GA drawing

IFA plping plan drawing

IFA structural GA drawing

Masoud Amini, PMP

Issue close out 90% report

—
Reportreview by EPC

eceive final comment from
EbCcontractor

Sucvessor for 500 POMS {issue close out report)

EPC contractor review piping GA

EPC contractor review piping plan
EPC contractor review pipe support

EPC contractor review structural GA
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Skid 3D Modelling — Piping GA as example

30% PDMS

30% model review

Update PDMS model 30%

Issue close out report

60% PDMS

Reportreview by EPCC
contractor

60% model review

Masoud Amini, PMP

Update PDMS model 60%

90% PDMS

Issue close out report

>

90% model review

Update PDMS model 80%

Issue close out 90% report

Receive Finai comment ?rom

Report review by EPC

EPCcontractor

Prepare and Submit IFA Rev. A [Piping GA Drawings]

EPCContractor Review [Piping GA Drawings]

Incorporate Comments & Submit IFC Rev.0 [Piping GA
Drawings]




Engineering Waork Flow-Process, Mech and Piping

Process S Process Engineering Flow
Flow Stud ~» SchemelUtlity Engineering
Scheme f Flow Scheme-IFA
B Geaas s Process Engineerng Flow Process Engineening Flow Process Engineering Flow
¢ Scehessét . SchemefUtiity Engineering  |—>{ SchemelUtility Engineering —»| Scheme/Utility Engineering
Flow Scheme-IFC {rev-0) Flow Scheme-IFC (13 1ey) Flow Scheme-IFC (2% rey)
| Engineering Redquisition for Inquiry/clarificatign U Technitcal Bid 1% Eguipment
data requisition equipments report Analysis Ipading data
A
3
Issue Purchased Vendor Fieid Delivefy at
Order for equipments drawing —*| Manufachire: r—» Acceptance Test [ sitd

Piping Piping General Piping flexibility study Pipe support
FlotPian Routing Arrangement drawing & lpading drawings

Requisition for
piping
materials

Specification
andstandard

1# Material Inguiry/clarification Technical Bid 2™ Material
Take Off report Analysis Take Off

Final
Material
Take Off

[[__] Frocess Engineering Issue Purchased
Order for pipin
:l Mechanical Engineering materiglg i

- Piping Engineenng

Vendor
drawing

Field Delivery at
Acceptance Test site

Manufaciure
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Engineering Work Flow —C&S, Mech and Piping

'
i
= | P E—— = ' s Underground | Construction
A e \ Designicalculation || Piling | | roundaten || Toeede |l st
Specification/Standard —L+  "=F U —w S wng  —*  Composite — Requisition for
= ¥ ff‘;“’"s | [ BBt || P | | oeden | | mHwok

Infarmation for
underground
piping

Piping flexibility
and Loading
data

Civil Engineering

Structure Engineering
Mechanical Engineering

Piping Engineering
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Engineering Work Flow — E&I

Instrumentation
engineering

Electrical
Engineering
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Engineering Wark Flow — Instrumentation

«Instrument 1/O List
*Instrument Index
*Instrument Data sheet
*Instrument Hookup Diagram
*Instrument Loop Diagram
sInstrument Layout Diagram
*Cause & Effect Diagram
*Cable Schedule Diagram

*Project Interconnection Diagram

Masoud Ami'ni, PMP

35



Engineering Work Flow — Instrumentation
IO Listis a contains list of instrumentation which serve as an input or output of control system. Hence the tag number thatphysically
hasa cable which connects to the control system appears on /0 |ist.

Instrument index is a document containing list of instrument devices within a plant. Instrument index shall include tag number of all
physical instruments

/O Countwill determines the required capacity of a system

P&ID, HMB

Instrument Index

Cause & Effect
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