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INTRODUZIONE

= * ANIMP come ASSOCIAZIONE NAZIONALE di IMPIANTISTICA
1 INDUSTRIALE é organizzata in 11 sezioni che racchiudono le
imprese del settore iscritte

* La Sezione CONSTRUCTION, una delle prime ad essere formata,
rappresenta, dal 1999, le aziende associate del settore delle
costruzioni e ne promuove l'evoluzione

» L'obiettivo é rinnovare il patrimonio di competenze grazie
all'ottimizzazione dei processi gestionali e produttivi, all'impiego delle
tecnologie informatiche nella progettazione costruttiva, all'adozione di
elevati standard di qualita e di sicurezza e alla minimizzazione
dell'impatto ambientale

» La Sezione CONSTRUCTION propone attivita di formazione e
momenti d'incontro per diffondere il linguaggio della Costruzione e
la conoscenza di strumenti all'avanguardia in termini di progettazione
e di management dei progetti

- E in questa filosofia di pensiero che il webinar di oggi dedicato alla
metodologia AWP si inserisce
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LET,S START- m m BUTFIRST

Some Webinar Rules

Please mute your microphones

Please turn off your camera

Please submit your questions in chat
during this webinar

or please raise your hand if you have
any question
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1. Introduction to Advanced Work
Packaging (AWP) Methodology

/7; \ Tecnimont MP



WORK PROCESSES: AWP A recnimont A

Construction Industry Institute (CII)* defines AWP as follows:

«Advanced Work Packaging is the overall process flow of all the detailed work (Construction, Engineering and Installation work
packages). AWP is a planned, executable process that encompasses the work on an EPC project, beginning with initial planning
and continuing through detailed design and construction execution. AWP provides the framework for productive and progressive
construction and presumes the existence of a construction execution planx».

Project Completion-driven Material and Equipment Advanced work packaging
Engineering ensures that needed on the Site have to define a sequence of
Engineering Deliverables be required, purchased and Construction Work Areas
are aligned with shipped based on that the entire team agrees

Construction Requirements Engineering deliverables on and has to follow
“ during the project life cycle T

Path of Construction

*Cll, based at The University of Texas at Austin, is a consorti
These organizations have joined together to enhance the
industry alliances.

ore than 140 leading owner, engineering-contractor, and supplier firms from both the public and private aren
ess effectiveness and sustainability of the -capital facility life cycle through CllI research, related initiatives, an



AWP ESSENCE A recnimon: Mp

AWP enables the breakdown of something complex into small,
simple, manageable, planable, achievable and controllable

pieces that can actually be led to their closure




AWP: DATA INTEGRATION ALONG PROJECT PHASES ﬂTecnimont ANime

One of the main objectives of AWP is the creation of an integrated information management system which allows the

collection by package, engineering, procurement and construction information, thus creating the premises for the subsequent
phase on field which is the workface preparation.

Advanced Work Packaging
Workface Preparation

AWP Program: EWPs
Project Path of Construction ) Commissioning
* PWPs ’ » Construction
Setup & CWPs & Start UP
Interactive Planning

Information Management

) = O =0 0O —
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2. Definitions
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WORK PROCESSES: AWP MAJOR DEFINITIONS

f
2
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| Object

Definition

Volume (SMH)

A logical/physical division of work following the
priorities defined by Construction/Commissioning.
Normally the CWA, where it does not coincide with the
lowest PBS level, must be understood as a further
subdivision of the PBS, to satisfy the AWP
methodology.

approx. 300°000

A CWP is a group or a single construction activity on
the Project Control Schedule (P6 level 3) with a logical
connection to EWP, PWP and CPG.

As a component of the WBS, each CWP represents
one activity in the Level 3 schedule, resides entirely
within a single CWA, and has a specific one to one
relationship with its’ associated EWP and PWP.

up to 40’000

Discrete portion of a single CWP, each IWP becomes a
single level 4 schedule activity. In detail, a single
discipline constraints free segment of work that is
manageable by the construction superintendent in a
time span of 10 working days.

approx. 700

o

Y



TECNIMONT AWP SYSTEM: ROLES & RESPONSIBILITIES

Project Director / Project Manager

AWP Champion

Project Engineering Manager

Project Procurement Manager

Plant Information Management (PIM)
Coordinator

f
%

Foster and sponsor the implementation of AWP clearly communicating his/her commitment
to the project team and supports the AWP Project Plan. Delegate authority to the AWP
Champion.

Be responsible of the implementation of the AWP Procedure implementation in all different
phases of the Project.

Facilitates the optimal development of Path of Construction and the follow-up of the
relevant Action list.

Ensures that information flow (EWP and PWP) is complete and up to date with the
involvement of Construction Subcontractor for the successful of AWP application at Site.

Defines EWP packages and related action items such as tagging procedure. Is responsible
for incorporating AWP Project Plan action items into the Project Engineering Execution
Plan.

Be responsible for loading into the dedicated company software all information related to
material status/delivery dates updating relevant PWP. Is responsible for incorporating AWP
Project Plan action items into the Project Procurement Execution Plan.

Provides adequate supports to the Project Team to implmenet the PIM methodology.
Ensures the set up of the Project Tools and Databases hierarchy and ensure the related
start up and maintenance.

/{ | B~ I L f
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TECNIMONT AWP SYSTEM: ROLES & RESPONSIBILITIES ﬁTecnimont Wime

f
%

Project Control Manager Cooperates with AWP Champion during development of Path of Construction and definition
of the CWA.

Coordinates all Project Schedules incorporating actions from AWP Project Plan and the
scheduling of EWP, PWP, CWP into Project Control System with relevant progress
monitoring.

Site Manager Ensures that AWP is implemented at site monitoring its progress and ensuring the effective
engagement of all parties at Site.

Construction Manager Provides inputs to the definition of Path of Construction.
Ensure and guide the preparation and issuance of IWP at Site with the subsequent
execution by Construction Subcontractor.

Work-Face Engineer Ensures the proper field workface preparation in coordination with AWP Champion,
Construction Manager and Field Supervisors. Supports Construction Subcontractors on the
workface preparation for defined IWP with relevant schedule and progress update.

Commissioning Manager Ensures the definitions of the commissioning priorities making plant systemization data
available and incorporated into management systems.
Provides inputs to the definition of Path of Construction toward System Completion.

N ELEATE Y




3. Industrialization
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DRIVERS TO INDUSTRIALIZATION
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PROCESS

Standardization of PROCESS and TERMINOLOGY
CORPORATE PROCEDURE release

AWP oriented to INTEGRATE PROCESSES

TAG centric processes

Instituting AWP DEDICATED ROLES
Specific TRAINING session
Dissemination of AWP CULTURE

From Project silos to Project collaborative
execution

TECNIMONT’S AWP SYSTEM implementation
AWP oriented to INTEGRATED APPLICATIONS

Simple KPI defined

Prevent bottlenecks through advanced process
mining techniques



AWP INDUSTRIALIZATION IN TECNIMONT
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AWP SYSTEM AWP adopted on large All Tecnimont’s Projects
integrating E-P-C EPC LSTK PROJECT are AWP Ready
June 2019 Dec 2019
® ® ®
o o o
Tecnimont’s launched Rules were AWP CHAMPION GROUP
AWP and CORPORATE implemented in the created under
PROCEDURE - Apr AWP system to create Construction Innovation
2018 CWP, EWP, PWP Dept.
» .
o




TECNIMONT’S AWP SYSTEM AND DATA HUB A tecnmon ANimp

PROCUREMENT
MSSR & PROGRESS

s
S N

COMPLETION &
HANDOVERING

PLANNING &
PROGRESS

1P i

ENG DISCIPLINES

| DHsE
ENGINEERING &
PLANT DESIGN

An application model for a disciplined management of all

EPC processes into a single central data repository.

Normalised data model and structured coding.

Increased visibility of Project details and real-time

shareability of the information directly processed by

process-proprietary systems and tools.

E-P-C data handled at same level with

interchangeability of sequences and priorities oriented

to Construction-driven execution.




AWP INDUSTRIALIZATION IN TECNIMONT: SYSTEMS /ﬂmnimont WNime

Schedule: Primavera P6

3D Model:
= SmartPlant3D
= Tekla
- Revit
Spooling:

SpoolGen

MC Tracking System:
MILEMATE Material Management:

Documentation Management =
system: Capital Project SmartPlant Material
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AWP IMPLEMENTATION IN A CAPITAL PROJECT

AWP Kick-off Meeting /
Workshop

CWA lIdentification and
alignment with Project
WBS

Path Of Construction

CWPs Identification by
Area and by Discipline

Path Of Construction

Identification of EWPs
and PWPs: list, content
and schedule definition

CONSTRUCTABILITY /
INTERACTIVE
PLANNING SESSIONs

* Engineering

* Procurement

» Construction

» Commissioning
* Project Control

Level 2 Project Schedule

CONSTRUCTABILITY /
INTERACTIVE
PLANNING SESSIONs

» Engineering

» Procurement

» Construction

» Commissioning
* Project Control

Received Last
Engineering

EWP Document

Engineering Work
Package

Backward Pass

Start Purchase

Backward Pass
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Received Last
Material

Start Construction

Level 3 Project Schedule

Adapted from the CII

IWPs Identification

Workface (’
@

Planning

Level 4 Project Schedule




FROM PUSH SCHEDULING... AN recaimont AP

Deliverables are set

. ... it takes longer for a
linearly and

pushed-based delivery

CONSTRUCTION EXECUTION

CONSTRUCTION

delivered with MANAGEMENT

traditional patterns...
to respond to changes



...TO INTEGRATED PULLING SCHEDULE A recnimont e




AWP: TECNIMONT APPLICATION MAP ﬂTecnimont Wime

Home Office

3D visualizer

i | g 1"
5 Champion oy
C\% Engineering Cwp %
, ® e 0 | -
%‘y Construction

Manager
Plant
A . IWP g IWP
hl/lnformatlont Construction 7 i definition
anagemen gt

| D
Site -
g Planning

Construction

f:—E Procurement

Project Control Workface Engineer
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TECNIMONT AWP SCALABLE SOLUTION

The Automation of Processes and the introduction of new
Technologies

enabled AWP Methodology and all Construction Digital
solutions on




TRANSITION TO START-UP - PLANNING ﬂTecnimont Nive

Planning of the Start-Up Phases begins at early stage of the Project in HO.
AWP is the transition piece from area-wise progress to system-oriented completion through IWPs
and SWPs

Definition of Systems and Sub-Systems switching construction schedule from Project Breakdown
Structure (IWP area-wise) to Systems completions (SWP).

Implementation of the MC Database and tracking tool since the beginning of the Project:

- Non Process Static Systems NPS (foundations, steel structures, etc.)

- Non Process Dynamic Systems NPD (electrical substation and distribution, etc.)
- Process Dynamic Systems PDS (those from P&ID)

- Inspection and Tests Plans ITP and defined Quality Forms

- TAGs identifying each component subject to a control cycle




AWP AS OF TODAY IN TECNIMONT
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PROJECT PROJECT TYPE CONTRACT TYPE COUNTRY

BCEP Petrochemical EPCm / Ongoing USA =
HAOR Oil & Gas Refining EPC LSTK / Completed - 2022 Azerbaijan
MERCURY Oil & Gas Refining FEED / Completed - 2020 Turkey
MOTIVA Petrochemical FEED / Completed — 2020 USA g
VOLGAFERT Fertilizer EPC LSTK/ Ongoing Russia ;
KINGISEPP I Fertilizer JV-EPC LSTK / Ongoing Russia -
GEMLIK GUBRE Fertilizer EPC LSTK / Ongoing Turkey
XOIZRVISZO)CEl AN Oil & Gas Refining EPC LSTK/ Ongoing Azerbaijan
APOC Petrochemical EPC LSTK / Ongoing KSA -
ALBA Petrochemical EPC LSTK/ Ongoing Portugal
COVESTRO Chemical EPC LSTK/ Ongoing Belgium . '
DUMAD Petrochemical EPC LSTK / Ongoing India —-—
PX PARADIP Petrochemical EPC LSTK/ Ongoing India —-—
IOCL BARAUNI Petrochemical EPC LSTK/ Ongoing India —-—
BOROUGE B4 Petrochemical EPC LSTK / Ongoing UAE :
CLEAN AMMONIA Fertilizer EP / Ongoing USA g




TECNIMONT AWP SOLUTIONS AT A GLANCE /ﬂmnimont ANime

v" No invasive interventions on process systems
v AWP going through EPC, not an additional layer
v" Optimized and seamless flow of information through systems
v/ Continuous data consistency - real time data update
v/ Manual inputs reduced to checks only
v/ Rational adoption for any project size and type:
" FEED, EPC LSTK, EPCm, Joint Ventures, ...
v’ Efficient engagement of construction contractors
4 Bridging full digital construction execution

4 Adoption costs trimmed down - lean and effective AWP organization



4. Application Examples

/7; \ Tecnimont an



CWA — CONSTRUCTION WORK AREAS — PO PLANT EXAMPLE ﬁncnimont Wimp

FOR EXP.

FUTURE AREA JETRA

@22)




FROM 3D MODEL TO SINGLE IWP

Unit IsolinelD

$14-SRO011-
514-SR0011-1001-
514-SR0011-100:

$14-SRO011-1003-
514-SR0011-1004-
$14-SR0011-2001-
514-5R0011-2002-
514-5R0011-2003-
$14-SRO011-2004-
514-5R0011-2005-
514-SR0011-2006-
$14-SRO0L
514-5R0011-2008-

007-

1
1

1

1

1

i

1

1

1

1

1

1

1

1 514-SR0011-2009-
1 514-5R0011-2010-
1 514-5R0011-2011-
1 S14-SR0011-2012-
1 514-5R0011-2013-
1 514-5R0011-2014-
1 S14-SR0011-2015-
1 514-5R0011-201
1 514-SR0011-201
1 514-SR0011-2018-
1 514-5R0011-2019-
1 514-SR0011-2020-
1
1
1
1
1
1
1

514-5R0011-2024-
$14-SR0011-2025-
$14-SRO0L

M
Weight

1,646.10
1,645.19

180.86

240,

DWG Status
100%
100%

Total SMH: 0 (EMH: 0); Total Dia Inch: 0.00, Weight: 208135 in 1 items

Material

Feasibility

ova
S14-SR0011
514-5R0011
514-SR0011
514-SR0011
514-5R0011
514-SRO01T
514-5R0011
514-5R0011
S14-SR0011
514-5R0011
514-SR0011
514-SR0011
514-5R0011
514-SR0011
514-5R0011
514-5R0011
514-SR0011
514-5R0011
514-SR0011

514-SR0011
514-5R0011
514-5R0011
514-SR0011
514-5R0011
514-5R0011
514-SR0011
514-5R0011
514-SR0011
514-SR0011
514-5R0011

e C

Require

owp

CWAI01514000
CWAI01S14000
CWAI01514000
CWAI01514000
CWAID1S14000
CWAI01514000
CWAI01514000
CWAID1S14000
CWAI01514000
CWAI01514000
CWAI01514000
CWAI01514000
CWAID1S14000
CWAI0151400

CWAID1514000
CWAI01514000
CWAI01514000
CWAI01514000
CWAID1S14000
CWAI01514000
CWAID1S14000
CWAI0151400

CWAI01514000
CWAI01514000
CWAI01514000
CWAI01514000
CWAID1S14000
CWAI01514000

Hide
Insele

Unhid

WP Code

1 Unit 1 CWA: S14-SRODTI CWP: CWAI01514000

) E B8 3 ) (& [ Appesrance Prof |
iR B @ P 8 3w ts 8
Quick |Properties| TimeLiner Quantification Autodesk Animator Scripter ° d DataTc App Manager

Properties| endering
Display Too

Q

IsoLinelD
L12501-NI-7090630-1
L12501-N1-7090631-1
L12501-NI-70906:
L12501-0-7091007-1
L12501-0-7091008-1
L12501-0-7091014-4
L12501-0-7091014-5
L12501-0-7091022-1

L12501-0-7091039-5
L12501-0-7091039-6
L12501-0-7091040-6
L12501-0-7091042-3
L12501-0-7091042-4
L12501-0-7091043-1
L12501-0-7091044-1
L12501-0-7091049-5
L12501-0-7091051-1
L12501-0-7091052-1
L12501-0-709106
L12501-0-7091064-4
L12501-0-7091065-3
L12501-0-7091065-4
L12501-0-7091075-1
L12501-0-7091095-1
L12501-0-7092005-1
L12501-0-7092005-3
L12501-0-7092005-4
L12501-0-7092006-1
L12501-0-7092007-1
L12501-0-7092007-3
L12501-0-7092007-4
L12501-0-7092008-1

‘[ID;’ Inck] | OWG Status

0.00 10%
0.00
0.00
0.00

10%

Total SMH: 0 (EMH: 0); Total Dia Inch: 0.00, Weight: 0.00 in 1 items

E @ Find Items

Material Status

L12501
L12501
L12501
L12501
112501
L12501

L12501
L12501
L12501

L12501
L12501
L12501
L12501
L12501
L12501
L12501

) ®

Hide Require

Q

wp WP IWP Code
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L125¢
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501

CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501
CWXHO2L12501

Area: 1 Unit 1 CWA: L12S01 CWP: CWXHO02L12501

Tecnimont MP

(=] E=1 Appearance Profiler [ —
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BE = B2 Batch Utility
Properties | TimeLiner Quantification Au * App Manager
Properties Rendering
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QUICK REPORT A tecaimont AP

MAIN STATUS FROM CONTROL PANEL

FLANT:

3000 MTPD ANMMOM 1A,
ﬂ 4000 MTFD UREA MELT AND GRANULATION
! Tecnimont

AMMONIA AND UREA PRODUCTION,

IWP Control Panel Overview

WP Issued Internally WP Issued to 5C

14 548,681

7,274

ISSUED INTERMALLY ONGOING COMPLETED 100%

Nr. of IWP Qty. E Nr. of WP . Mr. of WP Oty.

PILING Nr

UG works (Pits) Nr

UG works (Trenchs) m3

UG works (Gravity Lines&Trenches) m
CONCRETE m3 63,045

STEEL STRUCTURES ton 23,916

PIPING [Prefabrication] diafinch | 413,368
PIPING [Erection) diafinch | 217,575




WORKFRONTS PREDICTABILITY = INTERACTIVE SESSION ﬂTecnimont ime

3D INTERACTIVE SESSION

IWP CIVIL

IWP Issued Internally - IWP Construction Ongoing |:|

IWP Construction 100% Completed |:|




TECNIMONT WORKFRONTS PREDICTABILITY ﬂTecnimont ANime

AWP AND IWP SAMPLE

3000 MTPD AMMONIA

AWP WORKING PROCESS
INSTALLATION WORK PACKAGES (IWP)

TCM JOB No 14124
TCM DOC. NUMBER : 2.1.7.92-EWCIV001-SCAAAC000-1
Ref TCM DOC. NUMBER: 4124-LZ-PC-200000600

Ref TCM DOC. NUMBER: 4124-LZ-DG-210000600




TECNIMONT WORKFRONTS PREDICTABILITY ﬁTecnimont ANime

AWP AND IWP SAMPLE

4000 MTPD UREA MELT AND GRANULATION

AWP WORKING PROCESS
INSTALLATION WORK PACKAGES (IWP)

TCM JOB No 14124

TCM DOC. NUMBER : 2.2.7.90-EWSTR001-SCAIMA000-3

Ref TCM DOC. NUMBER: 4124-LZ-PC-200000600

Ref TCM DOC. NUMBER: 4124-LZ-DG-220000600



TECNIMONT WORKFRONTS PREDICTABILITY ﬁTecnimont Wime

AWP AND IWP SAMPLE

Installation Work Packages

No.
1-3120-CWA00-CW42-WP1

(Piping Erection)




TECNIMONT WORKFRONTS PREDICTABILITY A tecoimons Wimp

AWP AND IWP SAMPLE
CO2 COMPRESSOR HOUSE PIPING (IWP NO.662-10-CWXH02-3 & 4)

%"

»
»
< F




TECNIMONT WORKFRONTS PREDICTABILITY recnimont ANIMP

AWP AND IWP SAMPLE - PREFABRICATION ANALYSIS

& Delst » Duciphee

- Wk

Flad Destronos AGNG Materd £ = Feat %
SUPHURE A '’ y e Patis
SAPWEIC AT - s Pactil

Pactyl

Partind

res

LING WATER RETLURM * Partind

’ ¢ 7 & 11 P b N
) : L3000 pON - . ? Partial ;
U
; L . ¢ G ) FC Partsd
1Q J . 3 v o 0 o Partal ’ )
iy y I
OWRE000} ¢ ; 00 ATER RETURN 0 0 Partiad ] U wany oy
g et ey e

)
COOLING WATER 2L£TURN e Facts : - (‘ A

COOLING WATER RITLURN . L Pactiad

CWREL001L L1 CWRES COOLING WATER RETURN > o : Portai
OLING WATER RETURN . o Partisd
LING WATER BITURMN C Partiad
Pty
WWELsD EFFLLENT W ! ' 13 X 100°% Fonslie
- WWT a4 EPPLUENT WATER . - I % Feackie |

FOGM PRESSLRE NITROGEN G ) ¢ i fersiie

LOW MRESIURE NITROCEN i 3 e 100 fealie

UL GAS M e Teaciia

FUEL GAS ny |} 10 Fexilie

FUEL GAS 013 I Feandie

Tervie

DUNG WATER SuPwy 4 t ¢ Feaslie
COOLING WATER S8 g orC i feasdie i

COOLING WATER SLPRLY | 0 1+ 0O Teandie

COOLING WATER S N B 100% Feasdie

COOLING . 3 100°% Feasdie




TECNIMONT WORKFRONTS PREDICTABILITY

AWP AND IWP SAMPLE
TEST WORK PACKAGE - 1-(34-U-02)-CW46-WP1

ISO list:

Tecnimont

(%) Welding
Erection
Completion

3410-CWR3406704-1

TP-AG-34-U-02-01-001

100%

3410-CWR3406801-1

TP-AG-34-U-02-01-001

100%

3410-CWR3407501-1

TP-AG-34-U-02-01-001

100%

3410-CWR3409201-1

TP-AG-34-U-02-01-001

100%

3410-CWR3410705-1

TP-AG-34-U-02-01-001

100%

3410-CWR3410901-1

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-1

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-2

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-3

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-4

TP-AG-34-U-02-01-001

93.6%

3410-CWR3412101-5

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-6

TP-AG-34-U-02-01-001

100%

3410-CWR3412101-7

TP-AG-34-U-02-01-001

100%

3410-CWR3412102-1

TP-AG-34-U-02-01-001

100%

3410-CWS3412101-1

TP-AG-34-U-02-01-001

100%

3410-CWS3412102-1

TP-AG-34-U-02-01-001

100%

System No.

Fluid Code

TP-AG-34-U-02-01-001




5. AWP & Digital Construction
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AWP & DIGITAL CONSTRUCTION ﬂTecnimont ANimp

4D

HSE Simulation

KranXpert

MM! Material
Preservation

Welding
DataBase
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