ACEMI \

oduxm sojg 0 0 Sloe U j,l g 4yl 059 g JyS
(C“ Slw! u»l.w‘ ).3)

:ﬁﬁ‘) J..aﬁ
APC |l sl jo goudS sla Il L LS’L“"’T

1S OF- 1. 45')'
)9%,.6919 Lb)mu S
(PhD, PMP, CMIT)
CMAA Authorized Trainer
IS 1 Hlinois Tech oKl



(CH bl sliso ) oz, G035 30 0,5hos (b3, 5 438yl 059 J S
APC |l sl 33 goudS b3l b o lisT 90 Jucad
A What we will learn?

U Overview of Core APC Implementation Tools
O Work Environment Assessment Rating Tool
U Project Controls Readiness Checklist Tool

L Technology Practices Maturity Rating Tool
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U Cll members have expressed that

1. the current implementation of earned value-based methods and

2. associated key performance indicators (KPIs)

cannot effectively control and reliably predict project performance.

Metrics and KPIs typically lag and

do not offer the opportunity to anticipate or proactively address problems.

[ What has been done to address these problems? J
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U Inresponse, Cll chartered RT-402,

Advanced Project Controls, to

1. investigate this important element of project management and
2. find ways to streamline the execution of project control processes

and

3. do so in real-time.
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U Some tools realized in 14 case studies:

* Reality capture

Table 3. Case Studies

«» Continuous field data collection

Sector Role Functions & Frequencies

0:0 AI anom aly detectl On 1 | Power Owner Daily progress & actuals; weekly schedule & cost analyses

2 |Infrastructure | Contractor Daily progress & production; weekly schedule & cost analyses

% Automated progress measurement

Real-time and daily field updates; weekly reporting across functions

3 |Oiland gas Owner with daily analyses based on criticality

Daily production, resources, and productivity; weekly schedule &

4 | Oil and gas Contractor cost analyses

Daily production, resources, and productivity; weekly schedule &

5 | Infrastructure | Contractor cost analyses

Daily procurement reporting with schedule updating; daily field

6 | Infrastructure | Contractor production, resources, and productivity; weekly schedule & cost
analyses
7 | oiland gas Contractor Daily upstream fabrication updates; hourly to daily field production

and work hours; weekly schedule & cost analyses

Automated collection of actuals/quantities (with reality capture);

8 |Oiland gas Service Provider automated payments & blockchain records
Daily field reporting moving with instant monitoring of eritical and
near-critical paths and instant safety alerts; weekly reporting of
. engineering, procurement, and construction; prescriptive strategic
9 |Oiland gas Contractor recommendations with Al support, for example on new contractors
or fabrication vendors and locations. Comprehensive digitization
effort.
10 Soﬁwarg Information Systems within Daily software project updates
engineering Owner Company
. Percent completed on field tasks hourly; daily cost, schedule,
11 Oil and gas Oumer performance metrics, productivity, and indirect ratios
12 Infrastructure | Contractor Realtime equipment monitoring with daily field progress
13 0il and gas Contractor Daily fabrication updates; real-time field progress

Semiconductor | Consultant Realtime n‘,omtorlng of semiconductor production variance and
14 corresponding controls
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U RT-402 began its study by defining APC as:
“a project controls function with continuous and/or timely data collection,
on-demand information analysis with expert and intelligent reasoning

methods, and dynamic and on-demand reporting.”
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O This Implementation Resource

complements the team’s final report with

three synerqistic tools that offer step-by-step guidance on how to

advance project controls capabilities.
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0 When used together, the three tools provide comprehensive guidance on

the three core facets of an APC function: work environment, project controls,

and advanced technologies. S

Woaork
Environment

.—'-'-.\‘
Vo =

Advanced
Project
Controls

Project
Controls

Technology
Practices

‘:
/
7/

Figure 1. Advanced Project Controls
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U In recognition of the three distinct facets inherent to APC—work environment,
project controls, and advanced technologies—RT-402 developed three tools.
These tools are the Work Environment Assessment Rating Tool, the Project

Controls Readiness Checklist Tool, and the Technology Practices Maturity

Rating Tc WorkEnvironment | Project Controls Readiness | Technology Practices
Assessment Rating Tool § Checklist Tool ! Maturity Rating Tool
= Culture » Basis of Decision * Technology Architecture
« People { = Basis of Design i Workflow |
* Processes i = Execution Approach i = Data Collection
« Resources i : *» Monitoring & Intelligence
: i« Reporting
e e
/R £/
'. .'

MS Excel Checklist MS Excal

Figure 2. APC Tools
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U The Work Environment Assessment Rating Tool evaluates

the level of commitment and support of

1. stakeholder organizations and
2. the project team
toward
v’ project controls and

v its advanced implementation.
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O The Project Controls Readiness Checklist Tool

1. defines the fundamentals for an effective controls function and

2. assesses the goodness of its principles, processes and procedures, and

Implementation.
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The ratings for tools were normalized on a scale from 0 to 1,000,

with higher scores indicating better performance.

These tools are implemented in spreadsheet format,

with unrated (blank) forms also available for manual assessments.
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(CI lewl (sl ) oouzmm oy 30 0 Sdos (L5l g 4 piay 0599 Jy0S

APC szl j5 gaals’ byl b (oLl 1p90 Juad
{EM, Overview of Core APC Implementation Tools

U The Technology Practices Maturity Rating Tool,
which complements these two tools,

captures the advanced technology aspects of APC and

ensures a comprehensive evaluation

when all three tools are used together.
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U In complex projects, it is statistically proven that

the work environment becomes the root cause of gaps and issues in

project controls systems, such as Earned Value Management (EVM).
* In other words, the work environment—
its culture, processes, people, and resources—

becomes the independent variable influencing the

goodness of project controls, which becomes the

dependent variable.

[ What does this mean? J
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U This emphasizes
the necessity for assessing
1. the work setting and
2. the project controls function,

as these become the foundation upon which advanced

technologies can be successfully adopted and integrated.
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U Project teams planning
to implement APC

should first assess the level of support through

1. work environment and
2. project controls readiness

tools before deciding to implement advanced technologies.

Alow level of support indicates that advanced technologies
cannot be successfully adopted or sustained.
Q If the level of support is satisfactory, then the adoption of advanced

technologies can be pursued.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 17
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U Whether an organization or project team is
1. new to APC or
2. on the journey of advancing its project control capabilities,

simultaneously advancing the three core facets of APC is

anticipated to yield the most benefits.
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U Figure 3 illustrates an example of combined evaluation with the three tools
provided in this Implementation Resource, with the purple triangle

exemplifying the competency assessment of an APC function.

Work Environment

Technology
Maturity

Project Controls

Figure 3. Competency Assessment Example
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U To holistically guide Cll member companies in their APC journey,
RT-402 generated additional resources, such as the prioritization of
1. real-time metrics and information items or

2. high-value Al applications in project controls.

These additional resources are included in the team’s final report.
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U Table 1 lists all RT-402 resources with corresponding publications to assist

the reader.
U The combined use of such a set of tools and resources delineates a path of
Increasing sophistication, eventually culminating in an APC function that

empowers decision-makers with sound and timely decisions.

Table 1. RT-402 Resources

Work Environment Assessment Rating Tool Chapter 3 & Appendices | to lll

Project Controls Readiness Checklist Tool Chapter 4 & Appendices IV &V
Technology Practices Maturity Rating Tool Chapter 5 & Appendices VI to VIII
Prioritization of real-time information Final Report - Chapter 4 & Appendices | &I
Real-time automation of project controls processes Final Report - Chapter 5

Technology domains, catalog of technologies, and technology | Final Report - Chapters 6 to 8 & Appendix Il
readiness assessment
Al data requirements Final Report - Chapter 9

High-value Al applications Final Report - Chapter 9 & Appendix IV

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 21
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U Chapter 3 details the Work Environment Assessment Rating Tool,
O Chapter 4 the Project Controls Readiness Checklist Tool, and
U Chapter 5 the Technology Practices Maturity Rating Tool.
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U For the environmental tool:
1. Appendix | outlines the factors for the work environment tool,
2. Appendix Il provides factor weights and rating criteria, and

3. Appendix Il includes unrated forms for manual assessments.
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U For the readiness tool,
1. Appendix IV defines project controls readiness, and

2. Appendix V provides unrated forms.
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U For the technology practices tool,
1. Appendix VI defines the practices and rating criteria,
2. Appendix VIl quantifies maturity ratings, and

3. Appendix VIl includes unrated forms.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 o5



APC )l sl 33 golS byl 5l b o UiT 108 Juad

(Cl slowl (sluw ) odummy o p 5o o 5dos (U35l g 4 piay 0599 Jy0S
ACE$ Overview of Core APC Implementation Tools

Table 2 lists the acronyms used in this docurment.

Table 2. Acronyms

APC Advanced Project Controls

EVM Earned Value Management

IP2ZM METRR Project/Program Management (IP2ZM) Maturity
and Environment Total Risk Rating (METRR)

KPI Key Performance Indicator
N/A MNot Applicable
SME Subject Matter Expert
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O The Work Environment Assessment Rating Tool is based in MS Excel ™.,

 Itis divided into four categories:
1. culture,

2. people,

3. processes, and

4. resources.

Appendix | contains the definition of each of the tool's 27 factors

grouped by category.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 8
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U The tool requires the evaluation of each factor based on a five-level rating

of increased work support:

1 — not acceptable,
2- needs improvement,
3 — meets some,
4 — meets most, and
5 — high performing.
U The work environment factors were considered universally relevant, so
each factor is expected to be rated for a meaningful assessment.

% Thus, a “not applicable” option is not available.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 29
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Mot Acceptable
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required to improve.
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SUPPORT LEVELS ASSESSMENT CRITERIA

NEEDS
IMPROVEMENT

Rating a factor
Meeds Improvement
indicates that the
factor’s criteria

are not consistent
in meeting
project/program
expectations,

and without
improvement, the
ability to effectively
manage the project/
program is at risk.
Substantial action
is required to meet
expectations.

MEETS SOME

Rating a factor
Meets Some
indicates that the
factor's criteria

are partially met,
and without
improvement, the
ability to effectively
manage the project/
program could be in
jeopardy.

MEETS MOST

Rating a factor
Meets Most
indicates that the
factor's criteria are
consistently met
and understood
with minor gaps,
leading to effective
management of
project/program.

HIGH PERFORMING

Rating a factor

High Performing
indicates the
factor's criteria are
fully met within

the context of their
respective category
(e.g., culture,
people, practices, or
resources).

By: Alavipour, PhD, PMP, CMIT
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U Appendix Il provides a detailed definition of the rating criteria, which is

common to all factors.

Q In addition, Appendix Il contains the ratings or weights of each factor.

L Based on such weights, the influence of the categories was determined as
follows:
¢ culture 33.1 percent,
% people 26.1 percent,
% processes 19.5 percent, and

% resources 21.3 percent.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 31
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U To provide a straightforward scale for evaluation, the maximum rating was
set to 1,000,
which indicates an optimum support to project controls and its advanced
Implementation,

while the minimum possible rating is 0, indicating no support to

project controls.
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O If not using the spreadsheet,
users can manually assess the work environment using
the weights provided in Appendix Il

to fill out the unrated forms in Appendix Il

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 33



(CI lewl (sl ) oouzmm oy 30 0 Sdos (L5l g 4 piay 0599 Jy0S

’ APC szl j5 gaals’ byl b (oLl 1p90 Juad
A * Appendix

O Appendix | - Work Environment Factor Definitions ((Work Environment
Assessment Rating Tool)

U Appendix Il - Work Factor Ratings & Assessment Criteria (Work Environment
Assessment Rating Tool)

O Appendix Ill - Unrated Work Factor Assessment Forms (Work Environment

Assessment Rating Tool)
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O The tool is divided into five tabs:

1) Introduction,
2) User Guide,
3) Input,
4) Output, and
5) Chart.

By: Alavipour, PhD, PMP, CMIT
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The Introduction presents the purpose of the tool and provides an opportunity to

fill out specific project and evaluation information.

U The User Guide includes input and output information.

O In the Input tab, users are asked to assess the level of support to APC by
rating each of the 27 work factors based on the five-level rating scale.

U The Output tab illustrates the level of stakeholder organizations and project
team support towards project controls and its advanced implementation. The

Chart tab illustrates such support with a spider net chart.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 36
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U The user rates the level of support through each of the 27 factors as
follows:
1. The user rates each factor. See Figure 4.
% The rating system is straightforward, ranging from 1 (not acceptable) to 5

(high performing), ensuring clarity in the user’s assessments.

Gl BACK TO CONTINUE TO RESET ECORM
PREVIOUS PAGE MEKT PAGL
Not MNeeds High
Meets § Meets Most
Acceptable |Improvement ame ° Perform hL
B.3. Project leadership is defined, effective, 1
- O 2 ) ]
and accountable.

Figure 4. Input
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U The user rates the level of support through each of the 27 factors as follows:

2. By hovering over a cell, a window with the description of the corresponding

rating criteria will pop up. See Figure 5.

% Alternatively, Appendix Il contains the definition of the rating criteria.

Not Acceptable

&

w— Rating a factor

Needs

Meets Some
Improvement

Not Acceptable indicates that the factors
criteria are consistently below
expectations and current performance is |

unacceptable. The ability to effectively
manage the project/program cannot be
achieved in this current state and actions|
are required to improve.

Figure 5. Rating Criteria Pop-up

By: Alavipour, PhD, PMP, CMIT
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U The user rates the level of support through each of the 27 factors as follows:

3. To start over, the user should click the “Reset Form” button in the “Input” tab.

See Figure 4.

ll Environment Assessment Rating Tool
GO BACK TO CONTINUE TO RESET FORM
PREVIOUS PAGE MEXT PAGE
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O The Output tab provides visuals of the work setting assessment.

O The category assessments reveal the organizational and project team support

regarding project controls and its advanced implementation.
O For each category, it defines the level of support with a percentage of its

total score. See Figure 6.

Maturity Level
Characteristics Needs
Not acceptable Meets Some Meets Maost High Performing
Improvement

Culture 66%

People 4%

Practices Ti%

Resources 20%

Figure 5. Rating Criteria Pop-up
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O Also, a visual assessment of the support regarding each factor within a given

category is provided. See Figure 7.

People

Level 2- Needs Improvement Level 3- Meetssome mwlevel 4- Meets Most mmLevel 5- High Performing -B-Assessmentscore

B.1. The contractor team s B.2. The owner team Is B.3. Project leadership is B.4, Project stakeholder B.5. Professional learning and B.6. Team members
experienced and qualified, experienced In understanding defined, effective, and imterests are appropriately  education of key individuals responsible for advanced
including experts in and leveraging advanced accountable, represented in the responsible for advanced project controls
communication and project controls results to implementation and execution project controls implementation and execution
information technologies, data  inform decision making. of the advanced project  implementation and execution phases are co-located and/or
sclence, or artificial intelligence cantrols. Is appropriate to meet project accessible,
inimplementing and executing requirements,

advanced project controls.

Figure 7. Category-Specific Factor Ratings
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O The Project Controls Readiness Checklist Tool defines the fundamentals for

an effective controls function and assesses the goodness of its principles,

processes and procedures, and implementation.
O This tool expanded during RT-402’s research from the observation that the
Cll body of knowledge does not contain guidance on
how to establish an effective mechanism of project controls.
U The Checklist Tool contains 40 elements grouped by category into basis of
1. decision,
2. basis of design, and
3. execution approach.
See Table 5.

Appendix IV provides the definition of each element.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 43



(CI sbawl (sl ) oduzmn sWojgy )0 0, 5doe (b, 9 4id ey 0598 JFS

APC szl j5 gaals’ byl b (oLl 1p90 Juad
A Project controls readiness checklist tool

Table 5. Project Controls Readiness Components

Sections Category Elements

A.1. Project Controls Principles
A. Project Controls Objectives | A.2. Contracting Principles

A.3. Risk Management Principles
B.1. Scope Definition

B.2. Cost Estimating

B.3. Planning & Scheduling

B. Project Controls Strategy B.4. Risk Management

B.5. Advanced Work Packaging
B.6. Project Controls Deliverables
B.7. Benchmarking

C.1. Systems and Tools

C. Infrastructure C.2. Information Integration

C.3. Workflow

Basis of
Decision
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ACE$ Project controls readiness checklist tool

Table 5. Project Controls Readiness Components

Sections Category Elements

D.1. Project Objectives

D.2. Location Information

E.1. Estimating and Control Budget

E.2. Code of Accounts

E.3. Compliance with Accounting Requirements
E.4. Cost Performance Measurement and Forecasting
F.1. Master Schedule

F.2. Work Breakdown Structure

F.3. Planning Network Model

Basis of F. Scheduling F.4. Pricritization of Critical Activities

Design F.5. Resource Management

F.6. Rules of Credit

F.7. F’m-gresa Measurement and Foreca sting

G. Change Management G.1. Change Management

H.1. Contingency and Allowances Management
H. Risk Management H.2. Price Escalation

H.3. Management of Reserves

I.1. Equipment Prioritization

I. Supply Chain Management |.2. Engineering Deliverables Support

I.3. Package Engineering and Oversight

D. Project Information

E. Estimating
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A Project controls readiness checklist tool

J. Performance and Status J.1. Advanced Visuals
Reporting J.2. Status Reporting

K.1. Construction Work Packs
K.2. Constraint Management

Execution | K. Construction

Approach
P L. Commissioning and Startu L.1. Pre-Commissioning
' 9 P L.2. Commissioning and Startup
M. Closeout M.1. Project Closeout
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ACE$ Project controls readiness checklist tool

U Based on such definitions, the tool requires the evaluation of each element

based on three-levels of increased readiness:
1—major deficiencies;
2—some deficiencies; and
3—complete definition.
O Users can manually assess project controls readiness with the unrated

forms in Appendix V.

In addition, evaluation comments, such as actionable items,
should be noted for each element.

See Figure 8.
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ACE \

N Project controls readiness checklist tool

Basis of Decision

A.1. Project Controls Principles [] ] [
A.2. Contracting Principles [] ] ]
A.3. Risk Management Principles [] ] []

Assessment Levels: 1 = Major Deficiencies; 2 = Some Deficiencies; 3 = Complete Definition

Figure 8 Project Controls Readiness Components
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/M\ Appendix

U Appendix IV — Project Controls Readiness Element Definitions (Project
Controls Readiness Checklist Tool)

U Appendix V — Unrated Project Controls Assessment Forms (Project Controls

Readiness Checklist Tool)
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A Technology practices maturity rating tool

U The Technology Practices Maturity Rating Tool contains 21 practices

grouped into five sub-processes:
technology architecture,
workflow,

data collection,

monitoring and intelligence, and

a kr w0 N PE

reporting.
See Table 6.
U Appendix VI contains the definition of each technology practice along with its

five-level maturity rating description.
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& Technology practices maturity rating tool

Table 6. Subprocesses and Practices

Subprocess Practices

Technology design

Seamless integration and sharing
Technology Architecture Data validation

Visualization

Automated payments

Common coding structure

Task-level work definition

Work scheduling within reporting intervals
KPIs and leading indicators

Frequencies of data collection
Engineering data collection

Procurement data collection

Field data collection

Fined-grained data analysis

Project-level analytics & recommendations
Portfolio-level analytics & recommendations
Alerts and escalation

Evidence-driven decisions

Decisions enabled at lowest-possible level
Automated generation of reports
Prioritized reporting

Workflow

Data Collection

Monitoring and Intelligence

Reporting
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‘A Technology practices maturity rating tool

U The Maturity Rating Tool enables the evaluation of the maturity level
associated with each practice based on this five-level scale:
1—not yet started,;
2—very low;
3—Ilow;
4—high; and
5—uvery high.
The descriptions for each maturity level are specific to each practice.

Appendix VIl quantifies the maturity ratings or weights of each practice.
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U Based on such weights, the percentage of influence of the technology sub-

processes on an APC function was determined to be:

1.
2.
3.
4.
5.

technology architecture 23 percent;

workflow 22.1 percent;

data collection 20.6 percent;

monitoring and intelligence 21.1 percent; and

reporting 13.2 percent.

U To provide a clear, straightforward scale for evaluation, the maximum rating

was set to 1,000, which indicates the existence of a high-performing and

optimum APC function,

while the minimum rating is 0, indicating the implementation of

advanced technologies has yet to start.
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A Technology practices maturity rating tool

O The remainder of this section discusses the MS Excel™ tool and its

functions.

U If users do not use the spreadsheet,
they can manually assess the maturity of the technology practices
using the weights in Appendix VI
to fill out the unrated forms in Appendix VIII and the practice

definitions in Appendix VI.
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A * Appendix

U Appendix VI - Technology Practice Definitions & Maturity Criteria (Technology
Practices Maturity Rating Tool)

O Appendix VII — Technology Practices Maturity Ratings (Technology Practices
Maturity Rating Tool)

O Appendix VIII - Unrated Technology Practices Assessment Forms

(Technology Practices Maturity Rating Tool)
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A * Appendix

U Appendix VI - Technology Practice Definitions & Maturity Criteria (Technology
Practices Maturity Rating Tool)

O Appendix VII — Technology Practices Maturity Ratings (Technology Practices
Maturity Rating Tool)

O Appendix VIII - Unrated Technology Practices Assessment Forms

(Technology Practices Maturity Rating Tool)
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A Technology practices maturity rating tool

U The Maturity Rating Tool is divided into five tabs:
1) Introduction,
2) User Guide,

3) Input,
4) Output, and
5) Chart.
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U In the Input tab, users are asked to assess the maturity of the 21 technology

practices based on a five-level rating.

U If a practice is not applicable, the user should select N/A.

U The Output tab illustrates the maturity of each sub-process and

corresponding practices.

O The Chart tab illustrates such support with a spider net chart.
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O The user rates each of the 21 practices with respect to their level of maturity
as follows:
1. The user rates each practice.
% See Figure 9. The rating system is straightforward, ranging from 1 to 5

according to the practice-specific rating descriptions in Appendix VI.

CONTINUE TO
MNEXT PAGE

GO BACK TO
PREVIOUS PAGE

RESET FORM ‘

Maturity Level

EIEEEEERERLTY

1. Technology Architecture
1.1 Technology design

Figure 9. Input
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O The user rates each of the 21 practices with respect to their level of maturity
as follows:
2. By hovering over a practice cell, a pop up window with the description of the
practice will appear.
% See Figure 10. Alternatively, Appendix VI contains the definition of each

practice.

Maturity Level

1. Technol Archi r
ol e e A technology architecture has been designed

1.1 Technology design to enable seamless and secure )
data/finformation integration, sharing, storoge,
and access. Data structure and infarmation
communication protocols are established and
align with project objectives and scope (e.9.
metrics, KPis). Data consistency requirements
across project phases are defined and
implemented.

Figure 10. Practice Definition Pop-Up
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U The user rates each of the 21 practices with respect to their level of maturity
as follows:

3. If a practice is not applicable, the user should select N/A.
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O The user rates each of the 21 practices with respect to their level of maturity
as follows:
4. To start over, the user can click the Reset Form button in the Input tab.

s See Figure 9.

CONTINUE TO
NEXT PAGE

GO BACKTO
PREVIOUS PAGE

Maturity Level

EEEENERERLTY

1. Technology Architecture
1.1 Technology design

Figure 9. Input
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A Output

O The Output tab provides visuals of the technology maturity.
O It summarizes the total and process-specific maturities as a percentage of

the rating of their practices. See Figure 11.

Maturity Level

Level 1 Level 2 Level 3 Level 4 Level 5
Not yet started Very Poor Poor Good Very Good
1. Technology Architecture 65%
2. Workflow 35%
3. Data collection _
4. Monitoring and Intelligence 58%
5. Reporting 38%

Figure 11. Subprocesses Rating
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Q It also provides a visual assessment of the maturity of the practices within
each sub-process. See Figure 12.

O The dropdown menu enables changing such visuals by sub-process.

4. Monitoring and Intelligence

Level 2-Very Poor Level 3-Poor Level 4-Good  mmlevel 5-Very Good  ——Assessment Score

4,1 Fined-grained data 4.2 Project-level 4.3 Partfolio-level 4.4 Alerts and 4.5 Evidence-driven 4.6 Decisions enabled
analysis analytics & analytics & escalation decisions at lowest-possible
recommendations recommendations level

Figure 12. Subprocess-Specific Practice Ratings
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A Methodology

Table 3. Research Methods

Resource Methods

Project Controls Readiness Checklist Tool SMEs' input and workshops
Work Environment Assessment Rating Tool (**) SMEs' input and workshops
Technology Practices Maturity Rating Tool Case studies & workshops

(**) Work environment factors were adopted from the Integrated Project/Program Management (IP2ZM) Maturi-
ty and Environment Total Risk Rating (METRR)
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Sector Role Functions & Frequencies
1 | Power Owner Daily progress & actuals; weekly schedule & cost analyses
Daily progress & production; weekly schedule & cost

2 | Infrastructure Contractor

analyses
) Real-time and daily field updates; weekly reporting across
$ [Oiland gas Owner functions with daily analyses based on criticality
Daily production, resources, and productivity; weekl
4 | 0il and gas Contractor yp P y y

schedule & cost analyses

Daily production, resources, and productivity; weekly
schedule & cost analyses

Daily procurement reporting with schedule updating;

& |Infrastructure [ Contractor daily field production, resources, and productivity; weekly
schedule & cost analyses

Daily upstream fabrication updates; hourly to daily field

5 | Infrastructure Contractor

7 | 0il and gas Contractor production and work hours; weekly schedule & cost
analyses
Automated collection of actuals/quantities (with reali
8 |0il and gas Service Provider /4 ( v

capture); automated payments & blockchain records
Daily field reporting moving with instant monitoring of
critical and near-critical paths and instant safety alerts;
weekly reporting of engineering, procurement, and

9 | 0il and gas Contractor i o . i )
construction; prescriptive strategic recommendations with
Al support, for example on new contractors or fabrication
vendors and locations. Comprehensive digitization effort.
Software Information Systems
10 . i . y Daily software project updates
engineering within Owner Company
Percent completed on field tasks hourly; daily cost,
11 | Qil and gas Owner schedule, performance metrics, productivity, and indirect
ratios
12 | Infrastructure Contractor Realtime equipment monitoring with daily field progress
13 | Oil and gas Contractor Daily fabrication updates; real-time field progress

Real-time monitoring of semiconductor production variance

Semiconductor | Consultant .
and corresponding controls
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