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CONSTRUCTION
TODAY

BENTLEY’'S
CONSTRUCTSIM
OVERVIEW

USING
CONSTRUCTSIM

BENEFITS
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Construction Simulation

Best practices and the challenges
in applying them

Proven solution to plan, process and
status construction

VPM e Status tracking
Data Reorganisation e Work Packs

Greater workforce productivity
Shorter project time
Substantial cost savings

4D playback e Look ahead planning

= Bentley
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PN

Dverview

Streamline af
Materials

Bag & Tag

Create Crew Level
Work Packages
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Status Monitoring fs
are
Weekly « Material Availability Executable
oo .. | Progress
=TT Reports * Work Status
+ Supports/iEquipment
<]

Software Technology

Construction Best

Practices

v

ConstructSim

il B 1%
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Current Major Issues

Engineering

1.Poor communications
between
disciplines and functions

.Concurrent engineering

. Fast-track projects
.Limited resources
.Ageing skilled workforce

a U A W N

.Schedule / install by area -
test and turnover by systems

7.Short time between
AFC/IFC and constructiony gngineering deliverables Systems Turnover
8.Many revisions b) Materials availability

9.0perate in “scramble” m : :
e Tk with whateverle €Allocation of materials

available d) Fabrication deliverables
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Common Questions

What is the exact )

Is the planned
schedule )
achievable?

progress to date?

How will the
schedule be kept
given the changing
circumstances?

What will be
the project impact be if
materials are delayed? ,

6 | WWW.BENTLEY.COM

How will engineering

changes affect work
content, cost and
schedule?

What effort is
needed to
complete?

=1 Bentley

.-/
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Workflow Planning

s Define Priority
Engineering Areas Early on in

1

|

Design I

1 . |

Suppliers / :'h| IFC (- Constructor '*

Fabricators Drawings

Last Planner

Lean Construct|on

I v NN A -

; _ i Issue work tothe i I ;
g - <2 \(* i field that can be Validate
T e = done

Constraints
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Linear Definition of Priorities

Ideal Construction Sequence

Construction
Based on Turnover Systems

Drawings Materials Installation Testing Completion
Issued Delivery Complete Complete Date
Engineering Delivery Installation Testing .?: rs:?)\'resr

Definition of Priorities
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[r——
Managing Work Buffers to Speed Projects

Delivery + Fabrication
Installation

Systems Turnover
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Construction Simulation

CONSTRUCTION Best practices and the challenges
TODAY in applying them

BENTLEY'’S ]
B R ICTSIM Proven solution to plan, process and

OVERVIEW status construction

e VPM e Status tracking
CONSUTSRIITCGTSIM e Data Reorganisation e Work Packs
e 4D playback e Look ahead planning

e Greater workforce productivity
BENEFITS e Shorter project time
e Substantial cost savings
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ConstructSim Approach

» Drive priorities based on “ideal” construct E o
seqguence based _ g S . =
on turnover systems AT VA iy '

. Expedite both engineering and fabricatiorrto T =
deliver against ideal plan

» Allocate materials based on priorities
« Accurately track effort for completion

 Manage work-fronts effectively
as constraints change on site

L
ERENOnT PP PO R PP o e e .%‘
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Client Feedback

Increase field
productivity 7 - 25%
—Streamline sequencing
—Reduced rework

— Automated production

Save time and cost on
Brownfield projects
—-TIC $50M - Savings $1M

— Completed 1 month
ahead

of work packages of schedule
- Work packages are
executable
Pipin Weldin
ConstructSim Pine J
2x faster 1.8x faster
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" ConstructSim enabled
us to recover project
schedule losses, and
complete on time -
without paying for
unwarranted change
orders.”

Claim: $2.5M
Settled: $0.5M

13 | WWW.BENTLEY.COM

Diesel Refinery: $2M Savings in Mechanical Sub Change  Orders

Background

— New Refinery Unit - TIC $320M
- Lump Sum Contract with Mechanical Sub

— ConstructSim Pipe purchased by Owner and
utilized by Construction Management firm

ConstructSim Use Case

— Excessive change order submitted by
Mechanical Sub

— Actual progress not in alignment with
progress reported

— ConstructSim used to analyze change order
and update progress reporting system

= Bentley
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Offshore Platform: Saved $17M, Reduced Schedule 3 Mon ths

Background

— Deepwater Offshore Platform - $150M
— Time and materials contract with Fab Yard

— ConstructSim Pipe purchased by Owner and
utilized by module Fab Yard contractor

ConstructSim Use Case

" The labour efficiency

we obtained using — ConstructSim used to re-baseline
ConstructSim enabled project schedule

us to save 3 months — Development of crew-level work face

and U.S5.$17M, as well plans with ConstructSim

as reduce the punch list ~ Project completes on time, under budget,
items by over 99%.” and sails away with only 7 punch list items

(compared to 1000’s for other projects)
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ConstructSim Provides Measureable Savings

Reduce Impact
of Change

Reduce
Wasted Time

S 1% to 5% TIC

Reduce
Lengthy
Planning Process

Streamline
Materials
Management
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Who Uses ConstructSim?

Ex¢onMobil FLINT HILLS

resources?®

Shaw- a world of Solutions™
saipem

I3 uAcoBS

il S'B

PETRO CANADA Engineers and Constructors, Ltd.
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Chevron

=

s

FLUOR, Conocglghillips

HELHA

@ 4, zACHRY
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ConstructSim Solves Complex Planning and
Execution Problems

ConstructSim  Work the Plan

Reporting & Simulation

o

e QOwners

~8-

e Construction
Managers

e (Constructors

CAD Databases Project Schedule
- ~N
/ ~ Virtual \
Plant Model
Materials Management Project Controls
System Database
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Construction Simulation

CONSTRUCTION Best practices and the challenges
TODAY in applying them

BENTLEY'S p ;
roven solution
B UCTSIM oven solution to plan, process and

OVERVIEW status construction

e VPM e Status tracking
CON:TSI:ngTSIM e Data Reorganisation e Work Packs
e 4D playback e Look ahead planning

e Greater workforce productivity
BENEFITS e Shorter project time
e Substantial cost savings
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Using Bentley’s
ConstructSim

Playback

Automatic
Data
Organization

19 | WWW.BENTLEY.COM

ao NI

Virtual
Plant Model

Status
Tracking
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Project Schedule Integration

MTO
From CAD +
Production Information

L
Sirpter Doobger ExpTvpe e
" 18 ARLAAL S HANGLE | (° SHOP FAR 55 IS L A T
" 3 OECTA COMRICT LT EER A ST L e B
=" o EHAERS & TR L Rt 3
B ascaron L e )
ES BT ! B 4
B o L a3 s
W IEARLGAT & EANTAE | SHEPFAR S RIS L — 3
] ERSCT & CUNKICT I RKE PARISAIE. L E .
W MRS & TR L i )
3 1B 3CATOLD L £ )
W T L i 1
w T L % a
0 16 ERLGAR & [N (1 SHEPFAD CSFIRE L b a
o o ENTA CNEITLI R PSS L am ]
) AR & AHGRTS I % F
s ansearon L am F
Ll TEAT. L bt .
a wa agsTom L e .
" 16 URLGAT & VANTAE £ T3 SHOPEARCSPEE L am 2
W MDA COWRCTOITREeRAICE M L e )
" e FAROERS & SUORTS I b a
s arscaon L B )
- ! B .
m T L A .
£ 16 ATEAT A FANTAE 367 HIER AR C5FIFE a3 1
e

Task Templates 8T
Work Steps Standard Norms
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Project Milestones

Project
Milestone 1

Rules
of
Progress

Engineering
Initial Design
Final Design
Check 1
Check 2
Check 3
Approval

21 | WWW.BENTLEY.COM

Project
Milestone 2

Rules
of
Progress

Fabrication
Drawings
Received

In Production
Shipped

Project
Milestone 3

PUIEIS
of
Progress

Installation
Install

Test

Hand over

Project
Milestone N

Rules
of
Progress

ol

Testing

Completions
Commissioning

Etc. Etc.
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Automatic Data
Organization

Playback

Automatic
Data
Organization
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Virtual
Plant Model

Status
Tracking
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ConstructSim - BlackGoldRefinery
File -~ View Walk Through
View Date: |29-Jan-09 *| | 14-Jul08

Construct 4D Playback Tools Help

1 29.1an-09

l4d 4

4 W bl

ConstructSim Automatic Data Reorganization for
Construction Tasks

- [Elex [@lEk a2 P D@L

b PM | ntervar LDay @ Speed: '/ 055

| Components o x

+- Dm Equipment "~
= [ Piping =

+-[1[™ o34

=-[C1[™] a38

- =[0I rerzozE0L

- om0 03B-29-ce7

™} o3e-29-580
™ 036-29-589
[} o3e-45327
™} 03645400
0™} n3e-45401
10"} 03e-4540a
[I[™] 03B-45411
I o3e-45414
- [ [™] 03B-45414-01
+- 1™ 036-45414-02
+1- [ [™ 03B-45414-03
+1- [ [ 03B-45414-04
0™} n3e-45415
0™} o3e-45418
™) o3e-45417

-1 osg-45418 ¥

Cos| Task] W | Bre [5G | TG SE

| Schedule

L EE &

L I e e e e

- - -

Showr All =1 [

|| Activity Name | Activity Twpe | Activity Descriptian

| Eatly Skart

| Eatly Firish

40 Reference

oo
Homo
bl
i
B0
-

Zonstruckion
Zonstruckion
Zonstruckion
iZonstruckion

Start
FRF_Area_03_Foundations
Install_Exch_29E-44
Install_Exch_29E-48
Install_Exch_29E-4C

14/07 {2008
25/05/2005
241042008
27(1042008
28(1042008

29(01/2009
03/10/2008
24{10/2008
27(10/2008
28(10/2008

Late Start | Late Finish | Schedule Skark | Schedule Finish | Actual Stark | Ackual Finish l ad |
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4D Playback

Playback

Automatic
Data
Organization
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4D | B

Virtual
Plant Model

Status
Tracking

Look
Ahead
Planning

= Bentley
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4D Playback to Optimize and Communicate the
Construction Seguence

Efl Constructsim - BlackGoldRefinery

File  View Walk Through Construct 4D Playback Tools Help

Sm T BAZ cwEePry = et [@lE o DD D L
view Date: IZS-Jan-CIQ v} agugs — ) 299an09 44 4 |4 B M P P nterar TS 7Days | speed; S os:

x|

|

| Schedule 7 x|
& E & & | Showal # | [

I Activity Mame i Activity Type ‘ Activity Description i Eatly Start 1 Eatly Finish | Late Start | Late Finish I Schedule Start 1 Schedule Finish i Ackual Stark i Actual Finish i%

i e —H

= | >

Cutput | Attribute ' Schedule
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Status Tracking

Playback

Automatic
Data
Organization
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4D BT

Virtual
Plant Model

Status
Tracking

Look
Ahead
Planning

= Bentley
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On-Demand Status Tracking and Visualisation

ConstructSim - BlackGoldRefinery
File - View Walk Through Construct 4D Playback Tools Help

Shm YYD MAZ cwEedp @ -[Eetx [ Ble -2 DBDD
view Date: IZS-Jan-CIQ vi guee — ) 2dan09 44 4 |4 W M P MM Itervak F——— 1Day speed: 'S 05s

3 TR T it T o Y W Yt

— =
v

| Attribute

| Attibute [Vaue
||El Attribute - Component Root

LE | Companerts
STRNODEKEYID | 51F1 OEAFE-2EDD-4414-BFC7-A2DRARBETERE2

CADID

STRTYPE

Output Attribute | Schedule |
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Tracking Equipment Delivery

EQUI_DELIVERY_S... ETA_June_07 | B
ETA_Dec_06 [ ETA_Juy_07 | B
ETA_Jan_07 B ETA _Aug 07 . B
ETA_Feb_07 Ml ETASept 07 O
ETAMa 07 |H Equipment OnSite [ ]
ETA Apil 07 |[] In_Storage (]
ETA_May 07 [l Not_Yet_Received |l

‘*-.l -

& G;' - = i
5 I= :
| -y e e - w» 1
| NS MRS T

= Bentley
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/-
Pipe Delivery Status Visualization
T iMly 2 iR A

i ::
1 || . .."'
h 'II. f a F ! ¥
.- T 1B | 1) k
L Tra ek
L b i r

e

s

SPO0OL_Delivery_5t. .
ET4 3+wEEKS
ETa_ZWEEES

DUE
PASS_DUE_SMWEE...
PASS DUE_3+wWE..
SHIFFED

OMNSITE

Or_HOLD
MNO_DATE

1 1




Area 08
(Mod and
Non-Mod Pipe)

SPO0OL_Delivery 5t

ETA. 3+wWEEKS

ETA_AWEEKS

DUE

e PASS_DUE_ZWEE..

PASS_DUE_3+wE ..

SHIFFED

OMHSITE

COH_HOLD

HO_DATE

T

Pipe Delivery Status ualization




Pipe Delivery Status
Visualization

-
i .;....'__.

! -
—_—

¥

Area 11

e

R |
§ L=

5 SPOOL_Delivery _5t._.
{ i ETA. 3+WEEKS
HiEe [. ETA_2WEEEKS
=" | I{ [T Dhe
i | , | PaSS5_DUE_2WEE..
; Mt i ~4 PASS_DUE_ 3+wWE. .
v i SHIFFED
| OMSITE

OM_HOLD
NO_DATE

1 1




Area 15

SPO0OL_Delivery_5t...

ETA_3#WEEKS

ETA_MWEEKS

DUE

Fass_DUE_2WEE..

PA5S_DUE_3+wE ..

SHIFFED

OMSITE

OM_HOLD

(]

NO_DATE

Pipe| DeIiVéry Status Visualization
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Pipe Hydrb Test Status Visualization

A=

PIPE_TEST_FPROGRE._.

FPUMCHLIST _GEMERA...

GIVEM_TO_CLIENT

NDE_COMPLETE

TEST COMPLETE

PAINT_COMPLETE

HEATTRACE_COMPL...

INSUL_COMPLETE

I T 1

Mo Progress




PIPE_TEST_PROGRE ..
PUNCHLIST_GEMERA. .
Area 06 " . 1 GIVEN_TO_CLIENT
A LA , NDE_COMPLETE
TEST_COMPLETE
PAINT_COMPLETE
HEATTRACE_COMPL..
INSUL_COMPLETE
Ma Progress

(L (sl

Pipe Hydro Test Status Visualization
[l [l ([




PIPE_TEST_PROGRE ...
PUMCHLIST_GEMERA...
GIVERW_TO _CLIEMT
MNDE_COMPLETE
TEST_COMPLETE
PaINT_COMPLETE
HEATTRACE_COMPL...
IMSUL_COMPLETE

Ma Progress

ffé'fi




Work Packs

4D
Playback

Automatic
Data
Organization
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Status
Tracking

Work
Packs
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Planning

= Bentley

© 2009 Bentley Systems, Incorporated



Fast, Easy Work Pack Creation

ConstructSim - BlackGoldRe

File ~ Wiew Walk Through Construct 4D Playback Tools Help
2 % @ -t [@lE oA DBDD L
) 299an09 44 4 4 W M P PM  Intervar 1Day Speed: ' 05s

-

S c ¥ g

rk Package
T}, work Packages

| [f P-IWP-Area03a-01
[ P-IWP-Areal3a-02
[ P-IWP-Areal3a-03
[ P-IWP-Areal3A-04
[B9 P-IWP-Areal3a-0s
[ P-IWP-Areal3A-06
[B9 P-IWP-Areal3a-07
[ P-IWP-Areal3A-08
[Bq P-IWP-Areal3A-09
[ P-IWP-Areal3a-10
[B9 P-IWP-Areal3a-11
[ P-IWP-Areal3a-12
[Bq P-IWP-Areal3a-13
[ P-IWP-Areal3a-14
[B9 P-IWP-Areal3E-001
[ P-IWP-Areal3B-002
- [ P-TP-Sys-AM-001

.l rﬂ ple Tl s wl

EScheduIe 'S X
& B &l | ) | showan # | [
Activity Mame I Ackivity Type j Activity Description i Early Stark 1 Early Finish | Late Start I Late Finish I Schedule Skark 1 Schedule Finish i Actual Startj Ackual Finishj ~
oo 40 Reference  Start 1407 /2008 z9/01}2009 =
ED?D Construction  FRP_Area_03_Foundations 25005] 2005 03/ 10/2005
EIZD Construction  Install_Exch_29E-44 240102008 2411002008
EISD Construction  Install_Exch_29E-4E 271102008 Z7/10/2008
EHD Construction  Install_Exch_ZSE-Z 28110/2005 Z28/10/2005 &
4l i} >

Output | Attribute | Schedule
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Look Ahead Planning

Playback

Automatic
Data
Organization
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Virtual
Plant Model

Status
Tracking

Work
Packs

Look
Ahead
Planning

= Bentley
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Work Pack Reports and Look Ahead Planning
to Streamline Scheduling

| =

Proect: [ . I* Q! a| x| 72| s blEEn Ext

= [ Advnboggedin 2 15:53.04
+ (] Engineering Quantiie:
+ (] Materials Avadabilly
+ [ Work Face Planring
+ [ 40 Plgback
+ ] Systems Tumaowet
+ (] Progress Reports
# [ Custom
+ | C55TUser Setlp

Iy

—
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Construction Simulation

CONSTRUCTION Best practices and the challenges
TODAY in applying them

BENTLEY'S p ;
roven solution
B UCTSIM oven solution to plan, process and

OVERVIEW status construction

e VPM e Status tracking
CON;JTS;NCGTSIM e Data Reorganisation e Work Packs
1 e 4D playback e Look ahead planning

o Greater workforce productivity
BENEFITS e Shorter project time
e Substantial cost savings
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ConstructSim Benefits for Owner Operator

e Enables schedule date to be
met

e Reduces costs

e Provides an insight to
project progress

e Potential to shorten schedule
and achieve additional i
production
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ConstructSim Benefits
for Construction Managers

e Saves 1-5% TIC or 7 — 25%
of field man-hours

e Reduced claims litigation

e Greater control and visibility
of project

e Start up date controlled /
compressed

e Know where you are at and
what needs to be completed

42 | WWW.BENTLEY.COM
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ConstructSim Benefits for
Direct Hire Contractors

e Reduces wasted time on-site

e Improves field productivity by 7 -
25%

e Reduces rework and out of
sequence work

e Maximises productivity of on-site
equipment e.g. cranes / scaffold

e Improves co-ordination between
disciplines

43 | WWW.BENTLEY.COM
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Cost Savings

Co-ordination between disciplines to maximise
effectiveness of resources such as scaffolding / cranes

Work pack planning man-hours
Wasted field man-hours
Rework

“Punch list” items

REDUCE

REMOVE “Out of sequence” work

SAVE Between 1% - 5% of TIC

ACHIEVE On-time project completion

= Bentley
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Additional Information

Streamlining Materials

Planning Levels

Additional Details

Electrical / Instrumentation
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