- -\ \' ( .
e .~ " \.\‘ .\ \;:‘;A ‘. A
L AR N e G x\
- - . . - . ‘\\\

LY I
s -
NI e e
2,
b e 2
~ ,"."",",,']‘u.\
- ; 5y
W
& P /;’,{/
. b /‘-,_ ¢
)‘ < L 7:‘1/::,/ ."‘{;
/ £
)’ ‘, 7~ /"5
o ~ {"'["'/ % 4
y 4
¢ : o 4
~

® Project Controls
I V 4 EXP O
Cleopatra Enterprise

London, UK

025.
Project controls in a data driven world 280 CLEOPATRA
Stefan Bakker



Agenda

Integrated project controls approach vs.
individual disciplines

The power of reliable cost data and big
data analytics

The latest digital technologies in Cleopatra
to drive digital transformation

Leverage data to improve scoping, work
package management, cost estimating, cost
control, benchmarking, and more...

il
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Speaker

>

Stefan Bakker

Senior Vice President of Business for Cleopatra Enterprise

MSc. Business Economics

10+ years of professional experience
Advises companies in their digital
transformation of project controls
Passion for driving successful change
processes in complex environments
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About Cost Engineering Consultancy

Years of experience Software and Operating worldwide Knowledge Provider
consultancy solutions
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How to improve the Project Performance?

SCOPING & WORK PACK
MANAGEMENT

DATA ANALYTICS ESTIMATING

20
443

COST MANAGEMENT BIM

P
Roject EXECUT\O$

7

EXECUTION MANAGEMENT SCHEDULING

4
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How to improve the Project Performance?

SCOPING & WORK PACK
MANAGEMENT

DATA ANALYTICS E ESTIMATING
oROVECT INCEPT

COST MANAGEMENT

A \Y
? ROsecT Execu™© &
EXECUTION MANAGEMENT SCHEDULING
= 09 project Controls
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SCOPING & WORK PACK
MANAGEMENT

@ orOIECT NCEPTIO,,

COST MANAGEMENT @

A N
RojectT ExECUTO

TENDERING & CONTRACTING

DATA ANALYTICS ESTIMATING

BIM

EXECUTION MANAGEMENT SCHEDULING

How to improve the Project Performance?

< Cleopatra Enterprise

| ceskData
@ Academy

[ —]

L=~ Consultancy
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Proud to have as our clients:

AZCOM K AkerSolutions BruceF_’E_Jlf_ef VoEpak -‘?Exelonﬁ @ E

A MARINE
&<y b e CONTRACTORS
?f% ﬁz’jr]:(iivf;?;?};;?airmureand the ENBR'DGE :N]Lc?:‘lil:-lf!l%ﬁ]l A:COM FL u o R E B k I
Environment ormeany osKa is
. ® m PETROBRAS
MALBEMARLE: % Heineken Worley

&+
Eﬂ;ﬁ;? @) TcEnergy Yondellbasell  BHP % siom

Bulk storage = Oil & Gasindustry

Construction industry = Heavyindustry

EPC(M) = Pharmaceutical industry

Food and Nutrition = Petro-/chemical industry °

Infrastructure - Powerindustry .. 0 Project Controls
Offshore = Mining & Minerals o® C L E 0 PAT RA “ EXPO

London, UK



Digital Transformation
Are we there yet?



We are talking serious money here...

3 A
Bigger projects overrun more often and by more GR/ \Tf\_f_\_l

Frequency of overruns and average increase in cost as a percentage of initial
project costs by level of initial cost

60%

& More
0% than $1b

40%

30%

20%

19%
10%

0%

Frequency of overruns Average increase in cost

Note: includes all public rmad and rail projects costing more than $20 million thal were complefed belween OF 2001 and Of 2020 2

Sovrce Grahta f Dl A Ei i don .". .. i
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Digital technologies as a solution?

People

Digital
Transformation

&

Processes Tools
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Project success based on
integration between processes

63%

549, 55%

Not integrated Partially integrated Integrated and Fully integrated
and cost successfull and cost successfull  cost successfull  and cost successfull

Source: Cleopatra Enterprise - 2022 Project Cost Management Survey Report

Integration leads to better project outcomes

Project success based on
integration between tools

53%
41%

Schedule Success;  Schedule Success;
No integration Some integration

$% CLEOPATRA

68%

Schedule Success;
Full integration
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What does a truly integrated approach mean?

Scoping &
Work Pack Management

Data Analytics
@ ¢CT |NCEp7./

& oy (Wirb

Estimating

Cost @ BIM
Management
Execution Scheduling
Management

Tendering & Contracting
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For example

Don’t waste time on manual data exchanges

S%P CLEOPATRA  &§ Project Controls

London, UK



Cosybbld (£)

20.000.00 7

15,000.00 7

10.000.00

5.000.00

For example

Create a feedback loop from execution to future estimates

(benchmarking)

&
J\gﬁ

Reference
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The power of reliable
cost data

Q .
$¢TCLEOPATRA & Project Controls



Data is at the heart of everything

2.5 quintillion* bytes of data being created every day, 90% of the
world’s data has been created in the last two years alone.

A staggering figure.

It is expected that the volume of data is to double every two years.

* (2.3 trillion gigabytes)

%P CLEOPATRA  &§ Project Controls

London, UK




Data is at the heart of everything

@ CLEAN DATABASE

»
@ ANALYZED @ PRESENTED @ EXPLAINEDIN A _
VISUALLY A STORY
& 0 AR I = ~ B
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Data is at the heart of everything

« Existence - Does the organization have the data, to begin with?

* Validity - Are the values acceptable?

* Consistency - When the same piece of data is stored in different locations, do they have the same values?
* Integrity - How accurate the relationships between data elements and data sets are

* Accuracy - Whether the data accurately describes the properties of the object it is meant to model

* Relevance - Whether or not the data is appropriate to support the objective

%P CLEOPATRA  &§ Project Controls

London, UK



e CESK Data Global Standard

1.500.000 2.000

Over 1.500.000 Based on more than 2.000
cost items real-life projects
‘\ gh ‘z

'/ —

For all project phases

Applicable for various
locations

g§2 Data Validity, Consistency and Accuracy

CAPEX ‘
‘J OPEX

CAPEX/OPEX
Projects

Completely transparent;
no black box
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Data integrity and relevance matters!

Benchmarking is incredibly valuable to

« assessthe work package planning
e assessaccuracy of a given estimate

« identify potential risks and issues

It requires a structured and consistent way of collecting

project close-out data:

* Project parameters (e.g. type of project, location, capacity, technology)
« Technical data (e.g. equipment used, material types, pressure ratings, size)

« Cost/laborinfo(e.g. costs, labor hours, quantities)

How to enable a standardized approach that allows for useful analytics?

$%® CLEOPATRA
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Data Integrity and relevance

Iimport work packs from a work pack library

Import work packs

mport work packs from a work pack Ebrary

Source document: T8 Work Pack Library Demo ~  Fiter: Al work packs
Avaiable
Title Pricrity Planned activity cost
I Cieaning (dirt and clean inspection) = Morma 1,526.61
Clean suction fne and header = Norma 2,021.08
Overhaul, service and lubrication (6°-900£) # High 437.89
Low 639.20
= MNorma 126,323.22
= Norma 14,678.08
Remove clamp 6" , pinhole leakage nearby weld 90° elbow = Morma 1,247.12
Hydrogen product # High 5,946.35
Flare tie-in coldtap Low 3476
Service and lubrication # High 9,337.50

~ | view: | T= Breakdown view

Planned labour cost

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Flanned rental cost

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cleopatra - Work Package Management

Breakdown structure: | None ~  Breakdown keys: Q-

Planned material cost

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Planned activity labour hours Planned activity rental hours
348.71 0.00
4137 0.00
155.45 0.00
12492 0.00

4,507.61 0.00
536.75 0.00
153.1 0.00
174.38 0.00
108.66 0.00

26.00 0.00

o2®
0e®

CLEOPATRA
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7SBB3

= work packs

Work pack ID te

o General I—_'?) Review
L L I

Name

Catalyst change

oo w
iR le

Pre-TA Matenal Reservaton

o General

Place Scaffolding (A001)

nstall Temporary Blectric Power/Light (A005)

Prepare Breating Air/fN2/Water

Rig Up, Equipment For Binding/Hotboltng

Rig Up, Unicading Catalyst Eguipment (A)

Loto Blectrical Tracing (BO15)
Remove Insulation (B014)

Remove Tracing (B016)

Release By Operation To Stant Hotbolting (B)

Brushing Lifting Lug Of Top Blbow (B)

MT Exam On Lifing Lug (B)
Hot Boiting (B)

Block Springhangers (C013)

Release By Production For First Binding, N2 Condition

Disassembly Of Steamrings

Special Bolting Disassembiy In Safety Phase (Hydr Torg/ Boit Tens.) (C006)
BEnding 20DC-01 Under N2 Conditions

Special Bolting Assembly in Safety Phase (Hydr Torg / Boit Tens )(CO17)
Release By Operation For Removing Reactor, Top Elbow

Niameumnt Ton Fihnw £ inlar Nifiaar

ut s} =4  Hide read-only fields

ﬁ Resources

E" Activities ?IE Schedule

Execution team

SR Material Team

8‘ Scaffolding contractor
SR Rental company

SR Catalyst Handeng

SR Mechanical Contractor B
SR Catalyst Handeng

SR Tracing Contractor

SR insulation contractor
SR Tracing Contractor

g‘ Owner Operations

g‘ Mechanical Contractor B
SR NDT Contractor

8‘ Tergueing Contractor B
8‘ Mechanical Contractor B
8‘ Owner Operations

SR Mechanical Contractor B
8‘ Torgueing Contractor B
8‘ Mechanical Centractor B
SR Torgueing Contracior B
8‘ Owner Operations

OR Marhanieal Cantractnr R

Punch items B0 Progress

Work pack owner Workflow state Activity owner Execution team

Cleopatra - Work Package Management

Lead planning task owner

R Owner Turnaround Team Ready for execution 8‘ Owner Catalyst Supervision 8‘ Catalyst Handing 8‘ QOwner Turnaround Team

2= Actons Punch Est m] Atnachments Location / Change log
Assignee Planned cost Planned labour cost
8‘ Owner Catalyst Supervision B84,236.55
8‘ Owner Turnaround Team 600.00
8‘ Owner Turnaround Team 2,000.00
8‘ Owner Turnaround Team 0.00
SR owner Turnarcund Team 1,200.00
8‘ Owner Turnaround Team 14,400.00
8‘ Owner Turnarcund Team 100.00
SR owner Turnaround Team 4,400.00
8‘ Owner Turnaround Team 1,100.00
8‘ Owner Turnaround Team 60.00
8‘ Owner Turnaround Team 60.00
8‘ Owner Turnaround Team 150.00
8‘ Owner Turnaround Team 9,380.40
8‘ Owner Turnaround Team 360.00
8‘ Owner Turnaround Team 60.00
SR owner Turnaround Team 423 00
8‘ Owner Turnaround Team 3,250.00
8‘ Owner Turnaround Team 2284312
SR owner Turnarcund Team 2,150.00
8‘ Owner Turnaround Team 60.00
Ok Nwnar Turnarsimd Taam 2 18M /N
fi= uing data

Description

¢e? CLEOPATRA

Start date

0.00
600.00
2,000.00
0.00
1,200.00
14,400.00
100.00
4,400.00
1,100.00
60.00
60.00
150.00
9,380.40
360.00
60.00
423.00

3,250.00

6,077.40
2,150.00
60.00

ER LT

Planned material cost

09 project Controls
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Project Structures

! =
= g OildGas
@ Upstream
' W@ Midstream

@ Downstream

i Power
@ Nudear

@ Windenergy

W Solar
_____ ‘ @ Pharmaceutical Benchmark
| Document & Food & Nutrition document
@ Infrastructure

@ Construction |

@ Technology
| |
P o B3 B3 3
> Sub-Assets (optional)




¢%0 CLEOPATRA

=Y Assets types
? 9 Relocation
ff_"_'i Storage
(‘_"_'ji Inactive
9 External
(‘_"_'f.i Type Nomination
3 Building

3 Boom Gate - Electric
& 3 dvil Bollard - Electric
I’f_"_'i Communication

‘iii Document (3 Electrical Ea%récuwe?qrtk

[+

3 Fire
9 Hydraulic

09 project Controls

9 Gas Compressor Air
. 9 Mechenical
' ] 9 Security : :
I Projects 3 Vertical transportation Project A Project B
I
P SN EE

> Sub-Assets (optional)

EXPFPO

London, UK




Capture project data

ul

Project name Project currency Project status Default indexation date Project Name Direct Mhours % Indirect man hours % Escalation% Const mgmt. cost/Total direct field hours Const mgmt. hours/total direct field hours P‘-i.,,
1| [ Charles Kao Euro initial May 2021 Charles Kao 94.91 5.00 Y] €10.75 005 [a
Niels Bohr Euro initial Sep 2019 Niels Bohr 74.47 25.53 9.65 €335 034
3 [ James Chadwick  Euro initial Sep 2019 James Chadwick s2.3s G2 I Y €11.72 0.21
4| [ Rita Levi Montalcini Euro initial Sep 2019 Rita Levi Montalcini 83.36 [ Y i €829 0.20
5 [ Toni Morrison Euro initial Sep 2019 Toni Morrison 83.93 [ - €1.77 0.19
6 [ Rosalyn Yalow Euro initial May 2021 Rosalyn Yalow 83.33 [ Y €16.22 0.10
7 [ Gerty Cori Euro initial Sep 2019 Gerty Cori ss.65 S D T F) €591 0.13
2 [ Barry Barish Euro initial Sep 2019 Barry Barish s4.64 S 7 €405 018 —
[<] \ [>

, Project information i Assets E] Project location g Schedule & Indexation time phasing

(A j i i
Project clienty | EOr 0N E Project properties £ Metrics
Project image = =% =% 5y Filters:
Parameter

1 Project Name
2 Direct Mhours %
3 Escalation%
4 Indirect man hours %
5 Const mgmt. cost/Total direct field hours
6 Const mgmt. hours/total direct field hours
7 Plant Capacity (in Millions per year)
8 Project lead
9 Project total cost
10 Escalation total
1 USD per capacity (MMTA)

v
Value
Niels Bohr
74.47
€335
0.34
250 metricTon
Wilson

€1,103,088.24
€106413.48
€4,412,352.96

CLEOPATRA &g Project Controls

London, UK
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Benchmark and analyze

20.000.00

15.000.00

10,000.00 7

5.000.00

0.00 -

Reference
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2/ Trend analysis [ Table

Chart Regression analysis Correlation Matrix

|| Connect points || Band 25 %

1250000

1000000

750000

st (USS)

Co

500000 7

250000 7

Benchmark and analyze

T
50000

T
100000
Weight

T
150000

T
200000
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Q&A

Do you want to know more?

Schedule a demo on www.costmanagement.eu ‘ gRlEct §°Qt.‘=°}§

London, UK
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