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Introducing ConstructSim

ConstructSim

Solves complex
planning and execution
problems for

Sy

Reportlng & Simulation
« Construction

\Il/ e
Managers N\ /’V

¢ D|reCt H I re Engineering Data Project Controls

| - /Vlrtual\
* Early Plannmg Construction
 Field Installation Model
e Turnover/

Commissioning Materials Management Field Tracking

For Who?
e Owners
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Addresses These Main Issues

Visibility into the planned and current project status

Material availability / engineering drawing production

Cost to complete

Information management / Aggregation

Reactive construction management

006200

Productivity of field labor
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Main Functionality

e Virtual Construction Model - dynamic updated daily with data from
engineering and construction

e Auto re-organize engr 3D data for construction tracking
- Spools (SpoolGen / IsoGen); Steel Piecemarks, etc ...

e Provide construction views - area & systems (others)

e Work steps that relates to all small pieces (every pipe spool, steel
beam) - automatic

e Video game environment to build work packs (detailed planning
- Click, click, click -> print reports (spool list, field materials, checklist -
aka scorecard - for progressing ... i.e. get paid)

e Status visualization .... See progress in 3D
- engineering production / Material availability / installation / testing

e Integration with schedule
- Visually produce schedule early in project
— During project ... update schedule weekly with progress (summary
reports % complete per schedule )

= Bentley



Develop
Construction Plan

r

Create Crew Level
Work Packages

\‘ Review & g
Sequence

Work

Agile Construction Methodology

2 )
Streamline
Materials P
Bag & Tag

Execute
Work

Buffer of
Work

Status Monitoring

Weekly - Material Availability
e e Progress
= Reports » Work Status

» Supports/Equipment

Packages
that are
Executable
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5
Agile Construction Methodology

Turnover & Commissioning Identify Key Requirement Dates,

\V Starting From Project Completion
and Define Schedule through

Backward Chaining of Activities

Testing & Inspection

T

Field Installation

‘M-'_.g_._._!i
: =.=' \v Procurement
» Provide prioritization '

requests / lists
> Monitor available work

Fronts

» Auto-trigger “Flags” and \
expedite items that may Offsite _
delay schedule Fabrication En%?:i';?ng

= Bentley
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Case Study - Off Shore Platform

Project Background
« Deepwater Offshore Platform - $150M
 Time and materials contract with Fab Yard

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

Project Use-Case
« ConstructSim used to re-baseline schedule, prioritize by TO Systems
» Finish project on-time, under budget
« At “sail away”, only 7 Punch List items (compared to 1000’s )
« Development of crew-level work face plans with ConstructSim

Project Return-On-Investment

Investment
Software and Services $1IM
Savings
Reduced project cost from labour efficiency $17M
Project completes ahead of schedule 3 mo.

g Bentlgg-
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Project Background
* New Refinery Unit - TIC $320M.
* Lump Sum Contract with Mechanical Sub

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

Project Use-Case

to progressing through ConstructSim

« Excessive change order submitted by Mechanical Sub

impact on work

Project Benefits / Savings

Project recovered and completed on-time

Case Study - Diesel Reflnery Unlt

« Actual progress not in alignment with progress reported In fleld

» Project recovers schedule losses to complete on time

» ConstructSim used to analyze change order and provide visibility to

Change order reduced from 2.5M to 500K $2M

SW|tch
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ConstructSim Functionality

Data
- Aggregation
Systems Construction
Turnover Planning
/-
\
Progress Streamline
Reporting [ Materials
J
Change Quantity
Management [ Tracking

Look-Ahead Virtual Work
Planning Packs
Status

Visualization

=y Bentley



Data Aggregation

ConstructSim

S S

Engineering Data Project Controls

//Virtual \\
Construction
Model

Materials Management Field Tracking




Data Aggregation — CAD Adaptors

>| Converters |«

g
/
0 rd

\

OOE
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Data Aggregation — Digital ISO Input

ConstructSim reads
digital 1SO files and
correlates themwwth

DESCRIPTION (WD CMDTY CODE ory

PIPE. LS ASTN A335-P22 8 0110825 2.8
8° NP
A234-WP22 (LI, SM.S 8XB 0730245 1 %]_ ee 3
" X | 8xs 0T3026%8 1

[‘LL wU
M A234-WP22 B 030215 7 iz

% D[u Emu BE, S-SID,

5 rwoe. W, ANGI-BI6.5 CLIOD, RFFE, 8 oTZe 75 1 15,316
5,510 BORE, ASTH Alg2-F22 CL3. §10 F e o 10
6 FLANGE, Wi, ANSI-BIG.5 CLISIG AFFE. 3 DT223% 1 CENTERLLNE, L3150 3yas e AW, BT -8/ G & Bee
-80 BORE, ASTM A182-F22 (L3, 125-250 ». 3
R FIN 2.516" s 2377
EL 36

PIPE SUPPORTS
YV
7 PIPE SUPPORT TYPE 12 8 WPEI2 1 WINE:
8 PIPE SUPPORT TYPE 39 8 TYPEIS 1
FIELD MATERIALS
PT DlA
N0 DESCRIPTION e CHOTY CODE orr
9 FIGS FLG CLO R, ASTHAS R 22§ 078283 1
L. 2. BI6.48, STD F
10 D&EV, RF, (L3088, S’XN WOUND 394SS 8 RG125-3 2
W/FLEXIBLE GRAPHITE FILLER, 1/8° THK,
2 1/4CR CR, FLEXITALLIC (G
n CASKET, CLI50@, RF, SPv 3@4SS W/FLEXIBLE 6 RGAS3-7 1
GRAPHI TE FLR, 1/8" THK 2-1/4CR (R &
IR, FLEX CGI
12 STUD BOLT, FULL THRD, ASTM A193-B7 1.3/8 ca7ea1 12
W/Al 94-2H HVY HEX NTS, 10,25 BOLT
LENGTH
13 STUD BOLT, FULL THRD, ASTM A193-B7 78 caree! 12
Y T 3 T
'I.ié% -2H WYY HEX NTS, 6,75 BOL SEE DVG NO
9 453030
P T w2044
PIPE SUPPORTS S 2385 4. /16
14 PIPE SUPPDRT TYPE 2i 8 Tee2l 1 EL 4321916

PIECE MARKS

034-43385-82-1 @3A-4338%-82-2 @3A-45388-02-3

EL v2% 8. 7/16
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Data Aggregation — ISO Components

&) ConstructSim - Woodside-LN P I P E_L I N E I T E M [9=105]

File View WakThrough Cc - i
Sm YL L MAS BB - Bl @le o oA Y
MO M D W mterval: " 1Day Speed: S 00 Date: [09-Jan-06 Al

Components ax

-0 14101-P14A19-1 - \ .
= M) 14101-p14a19-2 | |
M7 sheet 1 (14101-P14A19-2)
[ BoLTUR B-01 (1)
BOLTLP B-02 (1)
+ BOLTLP B-03 (1)
- [[") FIELDRUN FR-D1 (14101-P14A19-2)

SPOOL WB680032

PIPE_BOLTUP [ PIPE_WELD

T T SO PORT SOOI
SUPPORT SLM02 (1)
SUPPORT SU-03 (1)
SUPPORT 5U-04 (1)
SUPPORT SU-05 (1)
SUPPORT SU-06 (1)
SUPPORT SLM07 (1)
SUPPORT 5U-0 (1)
SUPPORT 5U-09 (1)
#- (7] SUPPORT SU-10 (1)
% M) supPORT sU-11 (1)

) M) vawe van (1)

# M) weL w-o1 (1)

- M) wew w-0z (1)

+ M) WeLD w-03 (1)
= [0 14101-P14az2-1 = el
- [0 14101-p1aazz-2 SPOOL WB680033 ISPOOL WB680034|

ConstructSim represents
a manufacturing model
of ‘constructible’ pipe
elements.

«— PIPE_SUPPORT

-0 14101-P14a27-1

# O] 14101-p14827-2

- 14101-P14a31-1
O e

Components| Task | Work Pack,..| Area | Activity T... | UserDefined | WPac|

PIPE_SPOOL

3

‘9 Back
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Data Aggregation — Structural Details

ConstructSim
reads structural stee| - o
for steel:faj vication | 2

&

I Lee Fasarcarivg Inc

ZlEeniay



Data Aggregation — Attributes

3D CAD Model _ _
Atnisinted San

glspatriersSim
ateiberteed from

ConstructSim maddetefsources
Take-Off

automated task
generation

Other Sources

=|Beniley




5
Data Aggregation — CSIM Executive

The Virtual Construction Model (VCM) is generated and updated by
the CSIM Executive data processing engine. The Executive
processes the Project Data as inputs and updates the VCM
throughout the course of a construction project.

CSIM

Project Data Executive

= Bentley
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Data Aggregation — VCM Templates

VCM Template
for
Company XYZ, Inc.

Standard VCM Template
for
ConstructSim l

Virtual Construction Model

Deployed VCM
for
Project ABC-123

Virtual Construction Model l

Virtual Construction Model

Virtual Construction Model

VCM Template
for
L= Back Project ABC-123.




5
Data Aggregation — Project Data

Typical Project Data input to ConstructSim on a project includes:

« 3D CAD

* Pipe Isometrics

 Structural Detailing Data

 Line List/ Equipment List ConstructSim

* Instrument Index / Electrical Lists
» L3 Project Schedule -
» Unit Rates/ Rules of Progress

« Offsite Fabricator Status
Engineering Data Project Controls

« Material Availability

» Quantity Tracking (Progress) -

« Weld Tracking / NDE @ - ‘
« TO Systems / Completions

Materials Management Field Tracking

g’genﬂgg



Data Aggregation — Project Data

Typical Progressing Options:

* Pipe
 Receive
® Fabncate ConstructSim

e |nstall
QN

* Test
Engineering Data

» Steel
. EqUIpment Virtual
* Receive, Install, MC ConMsgg:lnon

* |nstall

* Receive
Materials Management

O’é

» Use ConstructSim reports and data entry forms to track progress

Project Controls

Field Tracking
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Data Aggregation — Project Data

Typical Progressing Options:

* Interface with other electronic system
* In-House / 3" Party Commercial
* Progressing — QTY Tracking
* Material System ConstructSim

* Progressing XLS from sub-contractor

« Validate list is correct 5
. N ’@
» Use ConstructSim to produce XLS ... PG
sheet for sub-contractor, ask sub- o
contractor to submit progress in XLS @ R ‘
fO rm at Materials Management Field Tracking

 Reduces in-acuracies

‘9 Back
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Data Aggregation — Project Data
Typical Progressing Options:

e FUTURE - State-of-the-art active
RFID hardware

* R&D Project
« Waseda University

ConstructSim

* Partner - Intelliwave

@

Project Controls

V|rtual
COnstructlon

Field Tracking

Z3|Bentley
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Construction Planning — UD Groups

Construction Areas

Unit 1, Level 3
Large Bore, CS

=|2entiey



Construction Planning - 4D Playback

Remave Insulation & Instal Tenmporary Clacking
Mak Tie4n Pairt Location and Carfim Dimersions

Conduict Positive: Mateial Identification
Measure Wal Thickness

Mobilze (Set Up) Crane
Gas Free & Sfs

Lock Dut/Tag & Dbtain Pemis

Fiepare for Hot Warks [Wind Sreens & Fir Blankels]
Cold Cut and Prep for Welding

Crane Lits

Fild it and Weld or BaltUp

Vipudl 04 and Tag for X1y

Fost Weld Heat Treament

¥1ay, Adfonal NDT ifreqired

Hydra/Catber Test or Waver/Service Test
DeBind/Die Tag and Fieinstate

Final EPE G Approval and Inspection

Instal Temparay Insution

Demabilee Crane

Install Insulation

Teardown Temporary Platform

20h B3TP1012
4h 63-TP-1012
4h 63-TP-1012
2h 63-TP-1012

18h B3TP1012
2h 63-TP-1012
2h 63-TP-1012
Eh 63-TP-1012
10h 83TPI012
3th 83TP01
20h B3TP01
18h B3TP01
10h 83TP01
12h B3TP0
Zh 63TF-101
4h 63TF-101
10h 83TP01
18h B3TP01

1

2
2
2
2
2
2
2
2
2
40h B3TPI012

4h 63TF1012
3th 83TP012

fold Build

1. PieTh
1. PieTh
1. PieTh
1. PieTh

Crane Place Crare. Crawler 0010
2TA Demo
2TA Demo
2.TA.Demo
2T Demo

Crane Lit

Crane.Crawler 0010

2.Té, Construct
2Tk Inspect
2.Té, Construct

2.Té, Construct
2Tk Inspect
2.Té, Construct
2Tk Inspect

fTeaDown  Scafiold01.0010

B3-TP1012
B3-TP1012
B3-TP1012
B3-TP1012

B3-TP1012
B3-TP1012
B3-TP1012
63TP1012

63TP1D
63TP1D
63TP1D

12
12
12
63TP1012

63TP1012

400
300
200
200

War OB Mer 13 [
(it Fri Bt survoruewedthe i et surivorfrue,
v WP
v 63T
[pm— Pie-fumaround
—
=

0
0
0
— ] unround
m
}
|

o
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Construction Planning - Activities

‘ Conceptual Design
& Engineering
[ | Detailed Engineering
" I Procurement
I Offsite Fabrication
Direct T Field Installation
Labor I Testing & Inspection
I Turnover & Commissioning

- ‘ Operations &
~ Maintenance
O== Project Mgmt

O== Contract Mgmt
O== Document Mgmt
O== Materials Mgmt
O== Estimating ()

_ O= Constructability ===
In-Direct < @= Planning & Scheduling

Labor O= Time Keeping & Payroll

Q== Field Engineering - RFIS m——)
Q== Site Supervision O
Q== Sub-Contractor Coordination =)

O== Doc Handover ==Q
L O= Health, Safety & Environment Mgmt O

0000

OX©)

g Bentlgg-
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Streamline Materials

Components 3 x
= Components
+ M7 cisz
=M pos
P [] #Others#
D Equipment
[™] Piping
=M™ ootoo-001-R
=[] oo100-0c
+-M[ BoLT
+ B0
+ 0]
< B0
+ ]
+ B0
+ B0
+ M)
+ B0
+ ]
+ B0
+ ]
+ B0
o (0
+
o
+
+ Life Cycle Model Selection
: Component Type
- [ras
5 Life Cycle Tracking
: ]Inventory - Pipe Shop Fab
* Status Fields
& Title

Issued

Reserved
Available - Full
Available - Partial
Available - None
Schedule None

RBEX & sho
Activity Name

EJ4D Reference
T-FIWP-CellarDeck-Abs
T-FIWP-CellarDeck-Abg

=l Inventory - Pipe Shop ...

T-FIwP-CellarDeck-Be

Component Status

Material Status

l Component

.Issued
DAvaiIable - Partial
[:,Available - None
[Javailable - Partial
| DAvaiIable - None:
Issued

ssued
wailable - Full
DAvaiIable - None:
I:'Available - Partial
Issued
DReserved
DReserved
gnvailable - None
<

SPOOL 00130-001-RF-D122
SPOOL 00130-001-RF-D121
SPOOL 00190-001-BD-A021
SPOOL 00100-00S-RF-D122
SPOOL 00100-005-RF-D123
SPOOL 00100-005-RF-D121
SPOOL 00100-002-RF-D123
SPOOL 00100-002-RF-D121
SPOOL 00100-002-RF-D122
SPOOL 00520-010-I'W-A192
SPOOL 00520-010-IW-A191
SPOOL 00130-011-DR-A021
SPOOL 00130-008-DR-A021
SPOOL 00520-003-UW-4191

Find Component |

MNumber of components listed: 172

EPI-FlWP-CeIIarDeck—Below-OOZ Pipe-Install Pipe-Install -- PI-FIWP-CellarDeck-Below-002  2/9/2009  2{16/2009

8L P:

Output | Attribute | Schedule




Quantity Tracking

A

- e

o
1€UNLOAD & HANTAE 10 SHOP FAR 55 PG
o, T LTSN PAD S5O
L ATNIRTS
0

1107 SHOP FAR (S BIFE
197 9K CASCS PIE

SO FARCS PIE

an:
LA & [EANTAE 210 SHOP AR C5 37

Labor Rates &
Work Steps Rules of Progress

Bllio et tiat L LR

£
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Quantity / Labor Tracking — Tasks

Tasks grouped by “activity type” and “component type”

PIPE_SPOOL
i Turn-
Procure » Fabricate —»{ Install » Test " over
Fabricate | |
Work Cut — Fit-Up —{ Weld |—» PWHT » NDE » Paint
Steps | |

= Bentley
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Quantity / Labor Tracking — Tasks

Tasks grouped by “activity type” and “component type”

PIPE_SPOOL
b I | T Turn-
Procure » Fabricate > nsta > est "  over
|nSta|| Stage » Erect » Connect
Work Steps

= Bentley



Quantity / Labor Tracking — Tasks

Tasks grouped by “activity type” and “component type”

PIPE_WELD
bri . I . . Turn-
Procure »| Fabricate » Insta - Test >
Install ok comla
ac » Complete
Work Steps g

=y Bentley




Levels of Planning & Scheduling

L3 - Schedule
Activity Example — A/G Piping Field Installation — Area 3A
ConstructSim “Aut0o-linkS” Model Components to
L3 Activities By Attribute Matching Rules
L4 - Crew
Work Packs
[ AREmE S Example — One “shift” of work (~1-2 weeks),

includes scope identified with associated L5 tasks

Work face planner “Builds” optimal path of
construction using ConstructSim

L5 - Tasks
suge — Bt e Exgample — Spool 101-A Erect, Fit-Up, Connect
000
snge | | Jcme ConstructSim “Auto-Generates” L5 Tasks

from Template “Rules of Progress”

Stage —»{ Erect |—» Connect

Stage —»{ Erect | Connect




Virtual Work Packs

Construction Work Package - New _>$|

Selected Item(s):
ISPIJIJL 03C-45440-021

Component List: —_1
Title [ Type Selection Level: \
BOLTUP B-01 RGAO1-7 (03C-4546..  PIPE_BOLTUP Pipe 1 (
BOLTUP B-02 RGAD1-7 (03C-4546... PIPE_BOLTUP
INSTRUMENT 29TE-0635 (03C-45...  PIPE_LINEITEM
MISCCOMPONENT MC-01 CBS017... PIPE_LINEITEM
MISCCOMPONENT MC-02 CB8209... PIPE_LINEITEM

SPOOL 03C-45440-02-2 PIPE_SPOOL A\
SPOOL 03C-45460-01-1 PIPE_SPOOL
SPOOL 03C-45460-01-2 PIPE_SPOOL Add
\ WELD W-01 (03C-4545001) PIPE_WELD
S‘ <« | | Bemove | AT I
- \ |
\ Task List: Tasks: 15, Hrs: 149.062, LF: 85.387. TN: 0.000, EA: 0
150 [ Task TITLE [ o1y | UoM [ BDGT HRS [ KIC TkOM [ Cost Code [ CostCc o
03.. Rule2-ST.. 13.. LF 1121236 SPOOL.. 360021  A1LBG
03.. Ruled-Fl. 13. LF 7848653 SPOOL.. 360021 A1LBG
03.. Rule3-ER.. 13.. LF 10091126 SPOOL.. 3600.21 A1LBG
s 03.. Rulel-FL. 16.. DI 28.800000 ‘WELD.. 362021  A1LBY
P> 03.. Rule3-ER.. 43.. LF 32777774 SPOOL.. 360021 A1LBE
03.. Rule2-ST.. 43. LF 3641975 SPOOL.. 360021 A1LBG
’ 03.. Ruled-Fl. 43. LF 25493824 SPOOL.. 360021  A1LBG
03.. Rulel-FL. 0. 0.000000
03.. Rulel-FL. 0.. DI 0.000000 w2
fq Aot M4 F anmanee pRer Acandd a4 en
L | LS ] 3
4
3 I " &
2 Configure... | Re-Apply Color 7 3 -
Save & Create New.ul Save & Exit.. | Cancel I % / oy b ;
i N
IAdded3Task(s) to the Work Package. | N e S # A 4
}
) G
f ) V4 7
& ) > 4 ¢
.~ ’
i} N b ‘ /
N e
A\ LA 4 //
o =
P
4
) A
t //
7/ 4 .

© Back
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Virtual Work Packs — 4 Views

L= Back

= Bentlgg
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Virtual Work Packs - Reports

ConstructSim - Work Package Execution Reports

Set Work Pack Type: Work Package: |PI-FIWP-CeIIarDeck-Above-004

[Pipe:iinstall v Document Type | v
Filter Work Pack List: Reports To Print | v 8|
4/8/2009
| v| SetReport Type:
| v| [Field Materials v
PLFIWP-CellarDeck-Above-001 1SO Mat'l Code Material Description Bore Mat'l Qty |
R | ¥] 00120031 GYA1d 14023191 STUD BOLTS & 2 HEAVY HEX. NUTS ASME B18.21/ASME B18.22, 950MM BOLT LENGT 4 LTCS 8 |
PLFIWP-CellarDeck-Above-005 | | 00120-031-GY-A19 12575937 CAP ASME B16.11 FTE 7 075 LTCS 004 1
itgwﬁgge"afgeck-geloW-gg; [ | 00120-031-GY-A19 13155766 SPIRAL WOUND GASKET ASME B16.20 RFTBE 4 LTCS 11
WP-CellarDeck-Below- —] - R 2
PLFIP-CelarDeck Below-003 | | 00120-031-GY:A13 BUG SCREEN FL PIPING SPECIALTY 7 4 LTCS 11
PLFIWP-MainDeck-Below-001 00540-002-DR-A02 12242408 STUD BOLTS & 2 HEAVY HEX. NUTS ASME B18.2.1 / ASME B18.2.2, 85.0MM BOLT LENGT 2 cs 16 |
PLFIAP-MainDeck-Below-002 ™1 00540-002-DR-402 13155567 SPIRAL WOUND GASKET ASME B16.20 RFTBE 2 s 4|
PLEIE viclons W01 | 00540-0020R-402 PIPING SPECIALTY 2 s 11
PLFIWP-Welhead-002 L L0 00540-LT-110
PLFIWP-Wellhead-003 00550-016-DR-402 12242408 STUD BOLTS & 2 HEAVY HEX. NUTS ASME B18.2.1 / ASME B18.2.2, 85.0MM BOLT LENGT 2 cs 16 |
PLFIWP-Wellhead-004 | 00550-016-DR-A02 13155567 SPIRAL WOUND GASKET ASME B16.20 RFTBE 2 cs 41
PLFIWP-Wellhead-005 — Y 3 =
e Rt e || 00550016 DR-402 00550-LT-110  PIPING SPECIALTY B 7 - 2 cs 11
PLFIWP-Wellhead-007 00550-016-DR-A02 13155590 VALVE BALL FLANGED ENDS LONG PATTERN API 6D SPLIT BODY / REDUCED BORE /FL 2 cs 11
PLFINP-Wellhead-008 | 00550-017-DR-A02 12242408 STUD BOLTS & 2 HEAVY HEX. NUTS ASME B18.2.1 / ASME B18.2.2, 85.0MM BOLT LENGT 2 s 16 1
| 00550-017-DR-A02 13155567 SPIRAL WOUND GASKET ASME B16.20 RFTBE 2 s 41
| 00550-017-DR-402 00550-LT-120  PIPING SPECIALTY 7 - 2 cs 11
| 00550-017-DR-402 13155590 VALVE BALL FLANGED ENDS LONG PATTERN API 6D SPLIT BODY / REDUCED BORE /FL 2 cs 11

= (Bentley

=1
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Virtual Work Packs - Reports

L= Back

24 Bentley

Steel PieceMarks:

Steel Piecemark Counts =

ST-FIWP-CellarDeck-012

ConzlructSim

Total
Piecemark Cnt Weight Fynction Part Size Len Thk Bolt Details
AMS 1 0032 Plate  Plate (Rect 16441.02) 1968 _ 0.48
AAB 2 D032 Plate Plate (Rect. 1.02x0.8) 1224 048
AR 1 0492 Plate  Plate [Complex) 0.00 120
AR20 i 2 0007 Plate  Plate (Complex) 000 060
A2 4 _ 0048 Plate  Plate (Complex) _ 000 060
AB 1 0492 Plate Plate [Complex) 0.00 1.20
A1 2 0038 Piate Plate (Rect. 1.44x0.56) 17.28  0.60
AR 2 0160 Plate Plate (Complex) 0.00 084
BA176 1 0673 Beam  HEA360 107.28 _ 0.00
BA173 1 1232 Beam  HEA3B0 196.44  0.00
BA181 1 0.695 Beam HEA360 110,88  0.00
BAS82 1 0338 Beam  IPE240 13688 0.00
BA725 = 0110 Beam HEA220 3%.00 0.00
B24 1 1638 Beam  HEA3B0 261.24  0.00
BA25 1 0474 Beam _ HEA280 11088 0.00
858 1 1433 Beam  HEA3ED 23892  0.00
BA 1 1578 Beam  HEA360 251.52  0.00
BAD 1 1032 Beam _ HEA36D 18452 0.00
B/&46 4 1352 Beam  IPE240 196.44  0.00
B&47 5 095 Beam  IPE240 11088 0.00
B£S 1 __ 0840 Beam  HEA280 196.44  0.00
BA7 2 0.056 Beam Plate (Rect. 0.88x0.98) 1176 0.84
Total Weight: 138

=/ Bentley
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Virtual Work Packs - Reports

Work Pack Stats displays a list of all the work packages, with
guantities and associated hours.

BB ConstructSim Status Tracking - User Interface

Project: I

i OO0 O e O IO
163 £ 3 i E5 R E5 i )

=--fZ] Admin logged in at 11:20:21 AM

-1 Engineering Quantities
1 Materials Availability
23 Work Face Planning
#N\ Set-Up Project Personnel
NS /01l Pack Stats
"N Waork Pack Execution Reports
-\ Look-ahead Planning Utility
“N Task Review and Progress Er
-1 Work Pack Data
1 4D Playback
1 Systems Turnover
1 Progress Reports
-1 Custom
1 CSST-User Set-Up

=0l x|
> x| W 2| %o | | EE Exit
o] & x]r|e] x|l e |
Work Pack Stats j
=]
Quantity Counts
Work Pack Hrs Length Spools Valves+ Supt's Welds Bolt-Ups
> IP02304ALBCS_005 391.1 10720 7 2 9 3 2
IP023R03ALBCS_001 5084 13308 5 0 18 7 0
IPO23R03ALBCS_002 4786  131.35 5 0 11 8 0
IPO23R03ALBCS_003 396.1 10544 5 1 12 6 1
IPO23R03ALBCS_004 5245 146.39 4 0 12 i 0
IPO23R03BLBCS_008 4248 12165 4 0 6 2 1
IPO23R03BLBCS_009 4940 237.00 12 16 24 8 5
IPO23R0O3MLBCS_005 4951 13517 11 0 11 12 0
IPO23R0O3MLBCS_006 481.1  131.58 10 1 8 10 7
IPO23R0O3MLBCS_007 488.9 134.34 6 0 12 5 0
IPO23R0O3MLBCS_010 4725 155.94 13 7 13 10 2
IPO23R0O3MLBCS_011 4933 144 .65 11 3 18 11 0
IPO23R04ALBCS_001 4705 12840 3 0 12 0
IPN22PNA Al RCS NN7T2 AAA R 12/ TN A n o4 n
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Status Visualization

No Progress

Status information ____ Received
from task progress s | fscer
or from external i unch Comple
data sources

B NEEN

jlPunch Complete




« Spool fabrication
 Equipment installation
 |SOrelease status
 Pipe material availability
 Advance revision notices
Work step tracking

« Test pack status

« QA/QC status

« Work package constraints

Project / user specific status
modes can also be created.

‘9 Back

Status Visualization — Standard Modes

Life Cycle Status Visualization

Component Type

—Life Cycle Model Selection

)

[EQUIPMENT

Status Fields

Title

| Color

= Equipment Install-

NotYetR..

[ ] ooc

Delivered...

0off

Ready Fo...

oot

Mech Co...

W o0

None

I oo

Apply Coler Chang:

Life Cycle Status Visualization

—Life Cycle Model Selection
Component Type

|P1PE |
Life Cycle Tracking
ISpool Fabrication

Status Fields

Title ‘ Color
= Spool Fabrication-All

Spool Not... [i 000000
ISO Dwg ... |[] 00cOff
SpoolIn ... |[_] 00ff
Spool As... |[] ffff00

Spool Shi.. | 00f00

Spool On ... ||l ooooit
None Il oooooo

Aaply Color Changes |




Status Visualization - Equip Delivery

EQUI_DELIVERY_S... ETA_June_07 o

ETA_Dec_06 W ETA Juy 07 [ B
ETA_Jan_07 {-: ETA_Aug_07 | B
ETA_Feb 07 \._ ET4_Sept_07 .
ETAMa 07 /M Equpment OnSite |[]
ETA_April 07 [[] In_Storage O

ETA May 07 |l Not_Yet Received |l
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5
Status Visualization - Pipe Fab

Area 15

SPOOL_Delivery_St...
ETA_3+WEEKS
ETA_2WEEKS

DUE
PASS_DUE_2WEE...
PASS_DUE_3+WE...
SHIPPED

ONSITE

ON_HOLD
NO_DATE

ERECEEEOOC
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Status Visualization — Test Status

Area 16

PIPE_TEST_PROGRE...
PUNCHLIST_GENERA...
GIVEN_TO_CLIENT
NDE_COMPLETE
TEST_COMPLETE
PAINT_COMPLETE
HEATTRACE_COMPL...

f INSUL_COMPLETE
/ No Proaress

EREOEOOE

-/ 'in
* o

= |Beniley



Look-Ahead Planning

ConstructSim Status Tracking - User, Interface

s "o s xxlal v uss

= @ Admin logged in at 1:26:02 Phd . .
1 g Qe ConstructSim - Lookahead Planning 71222008
= [ Work Face Planning

,::;\ Set-Up Project Persannel Work Pack = IW P'439. 1 '1 2'005 Work Pack Constraints

N Wark Pack Stats
SN Work Pack Execution Report
#N. Look-ahead Planring Utilty Schedule Selected WorkPack - Schedule -
+- (] ‘Work Pack Data
(7 4D Playback Set Work Pack Type:
[ Svstems Turnover
[ Progress Reparts nstall

(1 C3ST-User SetUp |—||8-Week Lookahead 7] vewReger:- | 0% 100% 0% 0% 2500

EEE—— (O 21512007 2/12/2007 2/19/2007 2/26/200%

IP-439.1-12-001
IAP-455 1 12003 WorkPack ID WorkPack ID WorkPack 1D WorkPack 1D Wurk_Pack 1D

Hours : s Hours
m:ggmg:gg; | Earned Planned % || Farned Planned % || Farned Planned % Earned Planned %

1AP-433 1-12-007 IWP 439.1-12.002
1P-433.1-12-008 0 579 0%
1P-438.1-12-009 ‘
1AP-438.1-12-010
1AYP-433.1-12-011
MAP-430.1-12-012
MP-4331-12-013
MP-4331-12-014
IAP-4331.12-015
IAP-433.1.12-016
MAP-433.1-29.1-001

MAP-433 128 1-002

1AP-439 129 1-003
1AP-438.1-29.1-004
1AP-438.1-28.1-005
1AP-438.1-28.1-006

1YP-438 2-01 3-001-B0_971:
1AP-438 2-01-001 -Ry_8712
1AP-438 2-01-001 -Ry_8713
1AP-433 201 -001 Ry _8714
1YP-433 2-02-001 -N_8712
MAYP-430 2-02-001-M_G714
MAP-433,2-04-001 -PA_9714

RAD 4707 NS A0 1L G740 =

]

Earned=0 Planned=452 PC=0% Earned=0 Planned=579 P!

L= Back
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Change Management
ConstructSim keeps track of the changes in pipe isometrics and
propagates the changes throughout the Virtual Construction
Model
New Change
VCM Management Ul
D@ T Merged . i
n lﬁ ' Merge VPM --
Pipe Iso s Q@ — =
. Detection : ‘o
Existing Pipe Revision
00 | e
5| Pipe Task R .52
G@ Merge B 2
T —

ustarn




Document Linker

He Vew WekThough CQorstrut Tooks Wb
Svm T[EF KAZ cwvBaPo - - Blex [@le o -
L HE M P dweve: S 10sy Sosek ST 00s

cEmNoeee &

» MO ceor1p-04907-1
« MO cerpear2
= MP ceo#1p-00079
+ M0 s e e-01 zsRsaMs
« M0 st eo1 2648000
o L]0 €-603-p1-p-8407-3 1,
+ MO meTruMNT re-6103(
= MO oo pesoraa
3 CoupLING 210vWo0oR
B Fuvect Zionaac
B3 MascooseonenT 2%
B Free 25000002
B e 210000042

[0 GoTo Favrtes Mep
B @A G P Jrrmee @ 3- 555 L6

) et g oo comioxsReteloT T enfusund sinlc- 63 o 84073058 | ) G0 ks
c- v Gl sexch -+ Q"™ & Biotibdad “F ek - »

-
=
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=
-
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Progress Reports

E Pipe Progress Tracking By Area ;]Q]ﬂ
wes
8|
ConstructSim - Pipe Progress By Area VAT2006  Consructm
Drop Filter Fields Here
Drop Column Fields Here

AREA v [Matl v [Size v |LF-Bdgt |LF-Eam [Welds-Bdgt|Welds-Earm BaltUp-Bdgt BoltUp-Earm| Supp-Bdgt| Supp-Eam| Valve-Bdgt| Valve-Eam| Spltem-Bdgt Spitem-Earm|Instr-Bdgt Instr-Eam _[Bdgt-Hrs  [Eam-Hrs |
B01A |@@lank) [H 000 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 000 af

®|CS 467200 386951 51600 45740 56300 44270 22700 19803 2400 2190 0.00 0.00 1300 1180 783518 6706.25

®|5S 54900 49090 25600 23040  47.00 3960 4200 2430 0.00 0.00 0.00 0.00 0.00 000 1594568 1361.60

Total 520100 436041 77200  687.80 61000 48230  260.00 22233 2400 2190 0.00 0.00 1300 1180 9420748 8,067.86
B 024 324300 97460 67500 25210 407.00 3960 13700 990 14.00 0.00 1.00 0.00 3200 630 5853222 144306
@028 207100 145180 1,12400 83160 59200 33530 13600 6770 3400 2070 0.00 0.00 11.00 810 6175871 441729
@034 192300 104380 79700 23220 33300 15780 11100 4260  19.00 270 0.00 0.00 500 280 5170753 2,106.60
@036 # 270300 130431 75000 19200 39300 13530 8800 4410 3100 1010 0.00 0.00 12.00 560 4844726 221765
®m03C 391400 170460 91800 37350 42000 18360 16100 7020 4300  17.10 1.00 0.00 13.00 450 7018475 328624
E04A * 516300 446230 58800 51480 105600 66240 23700 18720 4600  36.90 19.00 1080 1200 630 10188.762 7.929.86
@046 257400 168390 19600 16470 40600 35460 14300 9900 2400 2180 7.00 6.30 3.00 180 4372483 301567
@04C 4 278300 156490 22200 15120 45200 29700 14400 B840 2400 1350 7.00 450 300 180 4654137 262226
@ 04D + 280400 160530 20000 12330 34200 16200 13600 5940 2000 8.10 500 0.0 3.00 000  4537.145 248425
® 04E 75300 B2170 14600 13140 43.00 4410 5200 4680 1800  1B.20 0.00 0.00 3.00 090 1391979 12443
® 04F 521800 412960 92900 82390 37300 28500 41700 21720 2000 1830 6.00 540 7.00 450 10089.007 7.884.35
B 046 + 138300 117080 11800 10620 26400 23760 3000 2520  11.00 9.90 400 360 1.00 090 2103347 181814
@054 # 1693200 1380070 390000 293950 143300 110800 116000 83240 7000  57.00 000 0.00 7.00 630 35992431 28,187.92
@ 06A + 303000 244840 29500 25240 51800 50300 12700 11320 4000 3890 2.00 2.00 10.00 890 4748588 4733017
= 0668 1298300 112970 19900 18150 36400 32460 BBO0 5160 2200  19.80 2.00 0.00 5.00 450 2501447 217356
B07A 4 392000 228860 11600 77970 95600 70050 17300 11770 3100  21.80 500 200 11.00 830 7853459 5009.40
@076 196100 128800 41200 22620 24500 16660 6100 3510 1400 1240 300 2.00 3.00 090 3417825 227166
®m07C 284000 246280 31400 28640 48900 45170 11800 10390 3000 2790 7.00 6.30 8.00 GB0 4970018 437065
@084 228700 213380 13100 12290 25000 24460 11500 10960 2300 2240 2.00 2.00 500 480 | 3845625 3B13.2
@086 173900 166820 19200 18750 28200 27660 7700 7490 2100 2050 1.00 0.0 7.00 690 3033407 292649
®08C 369400 349910 58200 55560 65400 63680 14800 14020 3800  37.10 9.00 870 1100 1060  GBO2G99 627563
®=09A * 323100 283850 46200 39480 88300 80970 17400 15810 5500  50.00 400 370 2000 1810 5934656 551281
@098 297500 245390 45700 41250 33300 30420 8200 7260 2800  26.00 0.00 0.00 11.00 990 4767925 431147
@ 10A 4 433500 301490 39300 32920 60300 52320  157.00 11840 3100 2760 300 290 1300 1080  6239.189 5078.62
E11A 70300 63330 10200  91.80 0.00 0.00 5500 4950 0.00 0.00 0.00 0.00 0.00 000 129868  1,169.62 v|
Grand Total 2K i =

‘9 Back
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TO System Tracking B B
5| §
1/17/2006 ConstructSim
Turn-over Systems Pipe InstallationTracking
Turn-over Dates Installation Status
ToSys  Description Scheduled Submitted Accepted Budgt Hrs Earn Hrs % Comp
401 Process Piping Systems Feed Section to P-328 102642005 4986 .6 42704 856%
402 Process Piping Systems P-34/8 Discharge to Reactor 1 102642005 B615.3 5368.2 81.1%
403 Process Piping Systems Reactor 1 Through Reactor 2 3/3/2006 21954 1003.2 45.7%
404 Process Piping Systems Reactor 2 Through #1 & #2 Separator 312412006 102879 3654 .5 35.5%
405 Process Piping Systems Recycle Hydrogen Starting at -9 Outlet to C-1 11972005 23937 1637 1 65.4%
406 Process Piping Systems Amine System with Contractors and Pumps 121852005 61876 41581 67 2%
407 Process Piping Systems Water Wash Delivery 1111472005 24556 21748 85.6%
4054, Process Piping Systems #3 & 4 Separators Forward to Level Control 121552005 1935.0 1652.8 85.4%
4058 Process Piping Systems StripperiStripper OVHD 102772005 10497 .8 8961 .1 85.4%
409 Process Piping Systems Sponge Oil Circuit with %-15 111572005 21122 2091.2 99.0%
4104, Process Piping Systems Dethanizer 1043172005 24739 247286 99.7%
4108 Process Piping Systems Dubutanizer 1043172005 38478 3833.2 996%
411 Process Piping Systems Factionator/Receiver 1043172005 214569 17157 .2 80.0%
412 Process Piping Systems Sour Water Recovery 9/21/2005 25018 22994 91.9%
413 Process Piping Systems 29P3 A/B Lube Oil 8/3/2005 171.2 1541 90.0%
414 Process Piping Systems Ammonia Injection System 1252172005 365.8 5895 16.3%
5014 Packaged Systems Deluge #3 Compressors 312472006 00% |
5018 Packaged Systems Deluge #2 South Pumps 312472006 0.0%
S01C Packaged Systems Deluge #1 North Pumps 312472006 0.0%
502 Packaged Systems Lubrimist System 3172006 0.0%
503 Packaged Systems Backwash Fitter System 102172005 25449 1968.7 T7.4%
6014, Electrical/DCS Systems Electrical (compressor area) 0.0% _:]
Record: N] 1 || 1 » |n|w|of 63
‘9 Back




Systems Turnover

Eile Wiew Walk Through Construct 4D Playvback Tools Help
P AGmIYES I MAZ LB P et @lE o - 2 O@ @D En
' View Date: [01-Feb-06  +| 12-Oct-05 J O1Feb-06 M4 < I MM » W Interval: S~ 1Day Speec

Components ax

[ BOLTUP B-02 RG103-3 (08C-45809-0
a- L) INSTRUMENT 29LGM-1841 (08C-458(
w-@ VALVE V-01 VGA183 (08C-45809-03)

ConstructSim - Pipe Installation Exception Report
= 8202007

—Select Filter Criteria. ——————————————————————————
=) Yoo e— Cost Code [T sl
ToSys [HRC = Schedule 10 =

Show Pipe Quantities < [90% Complete

Labor
Eam  Bdgt Eam St
73 &

Rev_Takeoff_itom Area TOSys Matl Spec  Bore Size Group  LIOM Bdgt
] [0 [[EOLTUP &1 WHACMAZESRAT Tofes TFRC_ I8 TWRCLIA (ST Sm[ o B | g
| [0 [[EOLTUP 07 HRCMEzE3%8) Tutis [JHRC__[[c5__[[#ARCLC|20 {83114t 2¢m | o1 200 72 od[m
& [0 |[FOLTUP 07 FRC Az = e[S [[#RCLE|[Te [ ai4w 22w | JoT | 5o
[0 |[EOLTUP 01 HACMEZ30] Tubioe——[[HAC_—[[CS ] T 7 [
OLIUP 01 HRCMAZE] Tubios [[ARC__[cS T g
& OLTUPOT (FHRCMAZ3F] T [
OLTUP T (GACHAZ535T T
]
T

[FHRCHAZ AP
[#RC WAz [BOLTUP 01 (AT MAZE 0]

0

[EOLTUP51 (#HACMAZE3AS)
T HRCMAZEAT

[FACHaZAY
[FHAC WA AW

o
[0 |[BOLTUP G2 WHACMAZE3AA)

€ [[0_[[BOLTUP G2 (HACMAZE L)

[0 |[EOLTUP 2 (4HRCM4Z63D)

OLTUP 2 (#ACHAZ2E)

U
0 OLTUP-02 [4HACWAZE A1)
[#HACWAZ5% [0 |[BOLTUPAZ AHRCMAZEIN)
O
°
0

[SHRCMazs 381

I E T B

[HACHEz A OLTUP 02 (HRCMAZE K]
[GAC AL OLTUP-02 [HACMAZB3L]
[HACHAZA] OLTUP 54 HACMAZE A1) Tutirs [IARC__[[cS

i

[HACLC][@

B
Record: 4] ¢ '_uhlr¢d|§

@ SUPPORT SU-01 TYPE26A (08C-4581

@ SUPPORT SU-02 TYPE26A (08C-4581 4

@I WELD W-01 (08C-45811-01) Y \

&I WELD W-02 (08C-45811-01) Ao Vg '

@ WELD W-03 (08C-4581 11-01) ‘rﬂ 7 A
»

@@ Ee-m-

Kl

Com...| Task | Wor... [MyG...|UOP...| TO-... | Pipe...| Pile ... |, N

For Help, press F1 lorbit around anchor [North: -1974.|Elevation: -39]West; -27581]
‘9 Back

= Bentley

Sustaining Infrastructure



Systems Turnover - Incomplete Work

B Pipe Installation Exception Report

ConstructSim - Pipe Installation Exception Report

L 8/20/2007

Select Filter Criteria

& | Area I g Cost Code | |
ToSys IHRC 'I Schedule IDI 'I

Show Pipe Quantities < |9I]% Complete

ConstructSim

Quantity Labor

ISO Rev Takeoff_Item Area TO-Sys Matl Spec Bore Size Group UOM Bdgt Earn Bdgt Earn St
b |[4HRC-M426384 0 BOLTUP-01 [4HRC-M426344) Turbine HRC CS 4HRC-L-C|(20 LB-3(14to 24 in.| |DI 20.0) 0.0 7,2[ 0.0]|#N
4HRC-M426348 0 BOLTUP-01 [4HRC-M42634B) Turbine HRC cs 4HRC-L-C{|20 LE-3(14to 24 in.| |DI 20.0 0.0 7.2' 0.0[[HN
4HRC-M42635C 0 BOLTUP-01 (4HRC-M42634C) Turbine HRC cs 4HRC-L-C|[18 LE-3(14to 24 in.| |DI 18.0 0.0 B.5 0.0f[HN
4HRC-M42634D 0 BOLTUP-01 [4HRC-M42634D) Turbine HRC CS 4HRC-L-C||2 SB(<=2in) DI 2.0) 0.0) 0.7 0.0/ 8N
4HRC-M42635E 0 BOLTUP-01 (4HRC-M42634E) Turbine HRC cs 4HRC-L-C|(2 SB(<=2in) DI 2.0 0.0 0.7 0.0[{HN
4HRC-M42635F 0 BOLTUP-01 (4HRC-M42634F) Turbine HRC cs 4HRC-L-C{[14 LE-3(14to24in.| |DI 14.0 0.0 5.0 0.0f[HN
4HRC-M42634G 0 BOLTUP-01 [(4HRC-M42634G) Turbine HRC cS 4HRC-L-C([14 LB-3(14to 24 in.| |DI 14.0) 0.0 5.0 0.0]|#N
4HRC-M42634H 0 BOLTUP-01 [(4HRC-M42638H) Turbine HRC cs 4HRC-L-C([18 LB-3(14to 24 in.| |DI 18.0) 0.0] | 0.0]|#N
4HRC-M42634] 0 BOLTUP-01 (4HRC-M426341) Turbine HRC cs 4HRC-L-C{|20 LB-3(14to 24 in.| |DI 20.0 0.0 7.2 0.0f[HN
4HRC-M42634L 0 BOLTUP-01 [4HRC-M42634L) Cool Twr HRC cs 4HRC-L-E|(6 LB-1(25taBin]| |DI £.0) 0.0) 5.4 0.0/|#N
4HRC-M426340 0 BOLTUP-01 [4HRC-M426340) Turbine HRC SS 4HRC-L-D||3 LB-1(25taBin]| |DI 3.0 0.0 11 0.0]|#N
4HRC-M42638P 0 BOLTUP-01 [4HRC-M42634P) Turbine HRC SS 4HRC-L-D(3 LE-1 (25t 6in]| |DI 3.0 0.0 1.1 0.0[[HN
4HRC-M426340 0 BOLTUP-01 (4HRC-M426340) Turbine HRC SS 4HRC-L-D|(3 LB-1(25t0Bin)| |DI 3.0 0.0) 1.1 0.0]|#N
4HRC-M426348R 0 BOLTUP-01 [4HRC-M42634R) Turbine HRC SS 4HRC-L-D||3 LB-1(25t0Bin]| |DI 3.0 0.0 11 0.0]|#N
4HRC-M426345 0 BOLTUP-01 (4HRC-M426345) Cool Twr HRC SS 4HRC-L-D(3 LB-1[25t0Ein]| |DI 3.0 0.0 14 0.0f[HN
4HRC-M42634T 0 BOLTUP-01 (4HRC-M42634T) Cool Twr HRC 5SS 4HRC-L-D|(3 LB-1[25t06in]| |DI 3.0 0.0 1.1 0.0f[HN
4HRC-M426340 0 BOLTUP-01 [4HRC-M42634U) Turbine HRC SS 4HRC-L-D||4 LB-1(25taBin]| |DI 4.0) 0.0 1.4 0.0]|#N
4HRC-M42638Y 0 BOLTUP-01 [4HRC-M42634V) Turbine HRC SS 4HRC-L-D|(4 LB-1 (25t Ein]| |DI 4.0 0.0 1.4 0.0f[HN
4HRC-M42628W ([0 BOLTUP-01 (4HRC-M42634W/) Turbine HRC S5 4HRC-L-D|(4 LB-1 (25t 6in]| |DI 4.0 0.0 1.4 0.0f[#N
4HRC-M42638X 0 BOLTUP-01 [(4HRC-M42634X) Turbine HRC SS 4HRC-L-D|(4 LB-1(25t06in)| |DI 4.0) 0.0) 1.4 0.0/ 8N
4HRC-M426344 0 BOLTUP-02 [(4HRC-M426344) Turbine HRC CS 4HRC-L-C[[20 LB-3(14to 24 in| |DI 20.0) 0.0 7.2 0.0]|#N
4HRC-M42635C 0 BOLTUP-02 (4HRC-M42634C) Turbine HRC cs 4HRC-L-C{[18 LE-3(14to24in.| |DI 18.0 0.0 65 0.0f[HN
4HRC-M42634D 0 BOLTUP-02 (4HRC-M42634D) Turbine HRC Cs 4HRC-L-C([14 LB-3(14to 24 in.| |DI 14.0) 0.0 5.0 0.0/ |#N
4HRC-M42634E 0 BOLTUP-02 [(4HRC-M42634E) Turbine HRC cs 4HRC-L-C[14 LB-3(14to 24 in.| |DI 14.0) 0.0) 5.0 0.0]|#N
4HRC-M42634] 0 BOLTUP-02 (4HRC-M426341) Turbine HRC cs 4HRC-L-C{|20 LE-3(14to 24 in.| |DI 20.0 0.0 7.2 0.0[{HN
4HRC-M42638) 0 BOLTUP-02 [(4HRC-M42634.)) Cool Twr HRC cs 4HRC-L-B([18 LE-3(14to 24 in.| |DI 18.0 0.0 6.5 0.0f[#N
4HRC-M42634K 0 BOLTUP-02 [(4HRC-M42634K) Cool Twr HRC cS 4HRC-L-B|(8 LB-2(8to12in]| |DI 8.0 0.0 2.9 0.0]|#N
4HRC-M426358L 0 BOLTUP-02 (4HRC-M42634L) Cool Twr HRC cs 4HRC-L-E|[B LE-1 (25t 6in]| |DI 6.0 0.0 5.4 0.0[[HN
4HRC-M426341 0 BOLTUP-04 (4HRC-M426341) Turbine HRC cs 4HRC-L-C|[4 LB-1[25t06in]| |DI 4.0 0.0 1,; 0.0f[#N
i e F—| T T ey == vy wEeT el rrwra—— i = el

Total Remaining MHs

Record: 14] [ 1 v |»i]rs] of 156
-
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s
Work Process Topics

e Engineering Inputs

e Path of Construction

e Work Pack Development

e Sub-contractor coordination

e Lookahead Planning

e Equipment Planning & Tracking
e Shop Fabrication — Modular Construction
o Streamline Materials

e Progressing & Reporting

e Revision Management

e Turnover Systems

e Revision Analysis

= |Bentley



Construction Driven Engineering

e Pull Driven Scheduling

— Prioritization / monitoring of engineering & fabrication

e Defining data requirements
— Engineering to construction handovers
— Specifications

— Contractual Terms

e Technology Approach

— Federated Information Workflows
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Beta - Scaffold / Crane Resource Module

» User specifies placement of
* Cranes
« Scaffold / Temp Work Platforms
« Crew workspaces
* Crew Density Analysis
— = « Equipment motion simulation

K [l
| somIEl ) APl camaPa ™
—_—

CSim ctivi Type

4 Inslall Temporay Cladding 20h B3TRI01Z 1 FreTd E3TR1012
Mk Tin ot Locain and orfim Dirensions BTN 1PreTA E3TP02
ConductPodtve Mol denifcalin 4 BTRAONZ 1PreTA E3TP-1012
Measure Wall Thickness 2h E3TP012 1.FreTé E3TP1012
Mobize (Se: Up) Cane 150 B3TPADT2  CisnePlace | Ciane Ciawler 0010
Gas Feel Safe 2h B3TPI012 2TADema E3TP1012
Look 0ut/Tag , Ol Pemit 0 GTPI02 2TATemo E3TP02

[BE ausE_ LS Al gL 8 s Frepate for Hot Works [Wind Screens & FireBlancets) 60 63TPA012  2TADemo 6311012

- ——— — Cold ut and Prepfr Wekding 100 BTPID2  2TALems 6311012
CuaneLits 30 E3TPAZ Sanelit Cone Canlr 010
Field Fit and'w/eld or Bol-Up 20h B3TP1012 2.T4 Construct B3TP1012
Vil DA and Tag fe ey 16 G3TPA0I2 2TAdnspect 631102
Posteldeal Teatment 100 63TPA0T2 2TA Constuct E3TP012
X3y, Additional NDT if required 12h B3TP1012 2.T4 Construct E3TP1012
Hydto/Catber Tl oratver/Service Test 6TPI02 2TAInspec 6311012 1
DeBind/DeTag and Reinstale 4 G3TPI0N2 2TA Comsuct E3TP012 300 1
Final EPC 02 Approval and Inspection 10h B3TRI01Z 2TAlnspect E3TRA012 200 ]
Instal Temparay st 16h 63TPI02  2TAConstuet 631012 0 =

Demoiize Crane: 40h B3TPI02 ZaneRemove | Crane Crwler 0010 000 —
L Pl
Installnsuldion 4 GITPI0I2  3PostTA 6TP1012 400 ]
o B a C k Teardwn Temporay Platfom 3th B3TPA012 Scaffold TeaDown _ Scaffold01.0010 300 ]
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OpSim Insight

Enable a better trained
workforce in a safer
work environment.

‘9 Back

Perform systems analysis and training
In a virtual model

Drive the Virtual Model from
PowerPoint training slides

Capture operator knowledge and
experience digitally in the virtual model




