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Safety Moment – Covid 19 Vaccination After Care
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The Tour

AWP University LMS overview and sign in
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Live Tour of the LMS
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The Delivery

Introduction to AWP Fundamentals
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The Lessons – AWP Fundamentals
1. The Tour – AWP University overview and sign in

2. The Delivery – Introduction to AWP Fundamentals

3. The Basics – What is Advanced Work Packaging?

4. The History – Where did AWP come from

5. The Drivers – Exercise: Work Packaging

6. The Outline – AWP Process overview

7. The Packs – Work Package Types and Relationships

8. The Swim Lanes – Developing AWP Process Overlays

9. The Tech – Technology – Application Integrations

10. The Practitioners – People, Pillars of Support

11. The Goal – Path of Construction

12. The Numbers – AWP Coding Structure

13. The Scope – CWP Development

14. The Release – CWP Release Review

15. The Champions – Aligning Leadership with AWP

16. The Execution – What is WorkFace Planning?

17. The Constraints – Exercise: Classification of Constraints

18. The Way – IWP Management – “Life Cycle of an IWP”

19. The Scale – AWP Scalability

20. The Paper – Contract Requirements for AWP

21. The Money – AWP Value Scenarios

22. The Test – Examination overview and instructions
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At the end of each lesson
We will answer together 

Alright - now it's time for the first quiz of this module. 

In order to take the quiz, exit this video, then from your account dashboard - click on quiz 
number one.

Good luck, see you back here soon.
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Travel-Empty
14%

Crew Planning 11%

Mat'l Movement 10%

Travel-Equip 15%Wait Time 15%

Tool Time 35%

Productivity Profile of a Typical Construction Crew

Travel-Empty
10%

Crew
Planning 5%

Mat'l Movement 8%

Travel-Equip 6%

Wait Time 9%
Client-Measured Tool 

Time (Piping) 62%

Dow - Recent report of First Project Benefits (reported at 2019 AWP Conference in Houston)

Overall steel tool time was 71% versus industry average of 37%

Overall piping tool time was 62% versus industry average of 37%

Materials arrived when needed

Large equipment items delivered and went straight to the hook

Project followed the Path of Construction from Front End Loading to Start-Up

Activity Analysis: Total Activity 
Percentages - CII, Craft 
Productivity, IR 252-2A (2010)

Visibility into the planned and current project status
how the plan is being impacted by constraints of materials, labor and resources 

Material Availability / Engineering Drawing Production
In relation to the details of a construction execution plan
Can you execute work in the field?
Are there work crews available, or is engineering or materials really holding up the project 
How can you prioritize the issue of isometric drawings and the subsequent delivery of the piping to meet the 
plan?

Cost to complete 
Knowing what work really remains to be done as opposed to typically L3 schedule level in primavera based on 
main tasks completed
Being able to track the job – down to the nut and bolt- very detailed level – and take action to increase 
resources to keep to schedule or extend schedule if things are falling behind

Information Management  
Data typically held across multiple, uncorrelated spreadsheets
No ability to distill it down and make sense of it all
Plus need for more granular detail to control the project, often not available in main project management 
systems

Management of installation by TO-Systems
Plant is usually not engineered the way its going to be built and handed over into operations.  
Need the ability to re-prioritize installation activities according to needs of TO-Schedule 

Productivity of field labor 
Lots of time wasted waiting for materials and equipment to be available
Lots of time wasted by supervisors and foremen finding the right information and reporting back what has been 
done
Need to ensure crews have all they need and do away with the excuses as to why the work cannot be 
completed 
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Benefits / Improvements

One of the primary outcomes of  an 
AWP implementation is increased 
supervisor presence with their 
crews.  
• Contractors spend millions every year on 

foreman leadership training

• Yet foreman responsibilities typically take 
them away from their crews several times 
per shift.

• AWP ensures that the resources the crew 
needs are available in the work area, 
mitigating most of the foreman’s travel 
requirements.

One of the primary outcomes of  an AWP implementation is 
increased supervisor presence with their crews.  

• Contractors spend millions every year on foreman leadership training

• Yet foreman responsibilities typically take them away from their crews several 
times per shift.

• AWP ensures that the resources the crew needs are available in the work area, 
mitigating most of the foreman’s travel requirements.
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Benefits of AWP

Increasing Foreman 
Availability Has Many 
Intuitive Benefits

• Safety Improves

• Direct Activity (Time on Tools) Improves

• Craft Travel Time Declines

• Rework Declines

Increasing Foreman Availability Has Many 
Intuitive Benefits

• Safety Improves

• Direct Activity (Time on Tools) Improves

• Craft Travel Time Declines

• Rework Declines
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1 - Construction Industry Institute - RT 272, Volume III, 2013

The Benefits of AWP - Catalog of Benefits

So let's look at a few typical benefits. 

• Improved Project Party alignment and Collaboration

• Project data stored in one location and site paperwork reduced

• Issues identified during planning – increased quality and reduced rework

• Improved project predictability – Cost and Schedule

• Improved Safety awareness and performance

• Drives planning and accountability

• Supervisors spend more time supervising

• Decreased supervisor and Craft turnover

• Improved labor Productivity

• Increased reporting accuracy

• Enhanced Turnover
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• Improved client satisfaction.

AWP is basically all about aligning yourselves together with the multiple Department. 

AWP is all about interaction between the different silos.

In order to improve multiple different areas of productivity as you move forward

So whether it's decreasing the requirements for a supervisor,

decreasing the craft turnover, 

or it's just improving the labor productivity itself, 

AWP is a proven solution to improve in all of these ways.
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Level of Adoption

Be
ne

fit

• ~10% Improvement in productivity

• Project meets Budget

• TRIR drops below company average

• Project experienced minor delays

• Limited predictability

• Maintain quality performance

• ~25% Improvement in productivity

• ~10% below expected TIC

• TRIR continue to drop

• Project Slightly ahead during execution

• Moderate increase in Predictability

• Rework below company average

• ~25% Improvement in productivity

• ~10% below expected TIC

• TRIR continue to drop

• Project Slightly ahead of schedule during     

both planning and execution

• Full Predictability (alignment with estimates)

• Rework and RFIs below company average

• Project Level Adoption
• All Disciplines WPed
• Full SME Utilization

• Key System Integrations
• Basic Mobility
• Engineering Progress Monitoring
• L2 AWP Training 

• Enterprise Level Adoption

• Visual Progressing Solution

• All Disciplines WPed

• Embedded SMEs

• Full System Integrations

• All Participants Utilizing

• Full Mobility

• Full Engineering Deliverable Control

• L3 AWP Training

Reference - Validating Advanced Work Packaging as a Best Practice – RT272 v3, RT 319, Construction Industry Institute, presented at the 2015 CII Annual Conference 

AWP Maturity, Step by Step

• Status Visualization 

• Key Discipline WPs

• Work Process Consulting

• Engineering Alignment

• L1 AWP Training

Click Through and read slide.
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Reference - Validating Advanced Work Packaging as a Best Practice - A Game Changer 
RT 319, Construction Industry Institute, 2015 CII Annual Conference 

The Benefits of AWP - Maturity Model

CII documented in RT 319 that there is a direct correlation between increased project 
performance and an increase in AWP maturity in execution. 

These findings were based on actual project data accumulated by companies implementing 
AWP.
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The Basics

What is Advanced Work Packaging?
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What is AWP? 

Advanced Work Packaging (AWP) is a project framework to divide project scope 
into manageable portions of work for planning and execution, in order to achieve 
improved productivity and increased predictability. AWP incorporates agile and 
lean construction methodologies - empowered through automation technology - to 
optimize capital project delivery across the entire asset lifecycle.  

Let's look at the definition of advanced work packaging - or AWP. 

Advanced Work Packaging (AWP) is a project framework to divide project scope into 
manageable portions of work for planning and execution, in order to achieve improved 
productivity and increased predictability. AWP incorporates agile and lean construction 
methodologies - empowered through automation technology - to optimize capital project 
delivery across the entire asset lifecycle.  

It's important to understand that AWP is can be applied across the entire project lifecycle - and not just the 
building packages for execution, - but right from beginning to end, we need to be thinking information 
management and the technology, data exchanges, and how it will support developing more optimal project 
delivery and asset management solutions.  

How does information and data transform the way we do business?

How does it get transferred from the engineering group, all the way through to the individuals in the field 
with the tools in their hands?  

AWP wants to track this - It is a framework for getting the right information, to the right people, at the right 
time, to enable better performance outcomes.

Right down to the worker out in the field.
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1

2

3

4

5

What is 

Advanced
in 

Advanced 
Work

Packaging?

What is AWP? 

Let’s explore what the “Advanced” in advanced work packaging actual means.
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Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

First, Advanced means packages start to take shape earlier than they have been 
traditionally started for construction projects.
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Advanced is Earlier in the Project 

What is AWP? 

Package development begins in the conceptual stages of a project with the formation of 
Construction Work Areas - or CWAs - which break the project into larger, logically grouped 
geographical boundaries. 

These CWAs are then divided into more discrete Construction Work Packages - or CWPs –
during the project definition phase. 

CWP development begins during the Project Definition phase of execution.

CWPs continue developing through detail design, where they take into consideration 
Turnover Package development and usually align to specific discipline scopes of work. Prior 
to,  and then during construction, each CWP is divided into Installation Work Packages, 
which represent how work will be executed on site by foremen and their personnel. 

This diagram is an excellent representation of the package development process for 
projects - and clearly depicts how advanced package development is when using AWP on a 
project. 
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Advanced by Digital Transformation

Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

Next, we explore how digital transformation impacts the advanced in AWP.
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Advanced by Digital Transformation

What is AWP? 

Courtesy of 
O3 Solutions

First, what is digital transformation? 

Essentially, it is leveraging technologies to improve efficiencies related to an organization’s 
work process.

What it is not, is the implementation of technology for technology’s sake. 

There is a separate process called digitalization, which is digitizing previously undigitized 
information. 

An example of digitization is scanning a document. Digitalization may be a necessary step 
to attain Digital Transformation, but they are fundamentally different. 

When an organization commits to Digital Transformation, they commit to the advancement 
of their business by leveraging technologies to improve productivity, quality, cost and/or 
safety. 

Considering the maturity of the construction industry today, Digital Transformation for AWP 
focusses on several things, including increased data management capabilities to drive 
package automation, project metrics, and the creation and use of digital IWPs. Every 
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organization must create a plan for Digital Transformation that will be implemented on any 
given project.
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Advancing the Industry Best Practice

Advanced by Digital Transformation

Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

Next, we will talk about Advancing AWP as an Industry Best Practice
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Advancing the Industry Best Practice

What is AWP? 

AWP was developed, documented, and published as a joint effort between the 
Construction Industry Institute (CII) and the Construction Owners Association of Alberta 
(COAA, pronounced ‘Koa’).

The seminal documents were published by CII as RT272. 

It is important to note that AWP was developed with the concept of advancing the best 
practice “baked in”. 

In other words, it is not meant to be a stagnant, academic collection of documents. 

The practice of AWP is continually advanced by practitioners who bring their experience in 
executing back to CII, COAA and other industry bodies - to enhance the practice by 
modifying or augmenting existing documentation to reflect changes in the industry or to 
simply correct things that may not work as planned in the documented practice. 

CII has recently released 3 new research papers on AWP, they can be found in the CII 
knowledge base as RT363, RT 364 and RT365
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Advancing Your Work Packaging Capability

Advancing the Industry Best Practice

Advanced is Digital Transformation

Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

Next, we’ll discuss briefly how the “advanced” in AWP means advancing your own Work 
Packaging Capability and ultimately improving productivity.

Advancing your work packaging capability.

This is  what you are here to learn:how to advance your work packaging capability.

it's important that we continue to do better, it’s important that we continually improve as 
we're moving forward in our program evolution.

32



AWP UNIVERSITY

AWP 
Maturity

Advancing Your Work Packaging Capability

What is AWP? 

AWP was founded on the concepts of continual improvement with a simple model of Plan, 
Do, Check and Act. 

The graphic depicted here is a great example of this simple concept for continuous 
improvement - where the challenge is depicted as an incline. 

We start with an implemented standard, in this case AWP. We plan using the standard,–
i.e., execute the plan, check the results and then take any necessary action to correct the 
standard

– thus, advancing our practice.  
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AWP is Not Un-Advanced Work Packaging

Advancing Your Work Packaging Capability

Advancing the Industry Best Practice

Advanced is Digital Transformation

Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

And finally, we’ll talk about advancing AWP by ensuring we are not Un-advanced in our 
work packaging. 

34



AWP UNIVERSITY

AWP is Not Un-Advanced Work Packaging

McKinsey: Reinventing Construction: A Route to Higher Productivity

What is AWP? 

The painful fact that has been documented and well publicized is that the Construction 
Industry has not been advancing at a rate that keeps pace with the total economy or other 
comparable industries. In some instances, it can be proven that construction has 
experienced decreases in productivity in the modern age. 
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AWP is Not Un-Advanced Work Packaging

Advancing Your Work Packaging Capability

Advancing the Industry Best Practice

Advanced is Digital Transformation

Advanced is Earlier in the Project 1

2

3

4

5

What is AWP? 

So - what is the advanced in AWP? It is the 5 topics we just covered --- and then some. It is 
any activity on a project that advances the project itself and/or the industry as a whole.  
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The History

Where did AWP come from
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Where did AWP Come From? 

With the turn of the century, we idealistically took on the challenge to turn the page on poor construction productivity

So, - where did AWP come from? There are several views as to where it actually started, 
but let's focus on the research for the development of the AWP model. 

Early in the 2000s, about 2002 COAA (Construction Owners Association of Alberta) 
released the first workface planning model document. 

This first document around workface planning was the start of what we consider AWP 
today. 

Around the same time, - Fiatech was starting to develop information handover 
methodologies going in a similar direction. 

In 2006, CII sanctioned RT 272 and thus begun the development of the AWP model we 
know today. 

Shortly thereafter, - they partnered with COAA to further the development of the AWP 
model. As the model continued to evolve, it was declared a best practice by CII in 2015.
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How did AWP Develop?

Training Materials 
Used by AWP-U begin 
formal development

This timeline shows you how over the last 20 or more years we've been developing the 
AWP methodologies and what the source for the methodology is. 

Back in the 90s, 3D color-coding of models became popular ,and this paved the way for the 
introduction of more 4D concepts on construction programs - - 4D being the 3D model with 
time added as a component. 

This started to give way to further planning activities within the 3D environment, and
allowing for groups to start to experiment with planning and developing these methods of 
work package development. 

The Syncrude UE-1 project was a prime example of one of the first to do this.  In 1996 
through into the 2000s that project took several lean planning concepts such as last 
planner - and extended it to work best with industrial construction methodologies. 

The lessons learned from this project became the foundation for the first COAA WorkFace 
Planning model, published in 2001.

In that time period several tools were being developed that started to fill the gaps of work 
package development and production, and as they started to mature, - so did the AWP 
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methodology. 

The year 2009 saw the first AWP workface planning conference as well as the first iteration 
of RT 272 - the development of the initial AWP model furthering the workface planning 
methodologies. 

In 2011 COAA and CII joined forces to further the RT 272 research, which was the 
continuation of the AWP model development. 

In 2013 CII launched the RT 319 research group which was intent on gathering case studies 
to identify if the AWP methodology was working. 

What was identified at that time was not only that it was working, - but it was working so 
well CII declared AWP an industry best practice. 

In the time period since, the declaration of the best practice the AWP model has been 
continually evolving within CII through the community business advancement and through 
many working hard to evolve it in the industry. 

AWP may have got it starts in the Gulf Coast region and the Canadian oil sands, but - AWP is 
now a worldwide implemented phenomenon that has been developing over the last 20 
years.
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Where has WFP/AWP been implemented?

As you can see by this world map, AWP has been implemented across the world - from the 
North slope of Alaska to the natural gas fields of Australia. 

This continues to expand and populate as more people realize the benefits of advanced 
work packaging for their projects.
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25%

Productivity

$
10%

Cost

30%

+
Safety

Advanced Work Packaging Proven Benefits 

Reference - Validating Advanced Work Packaging as a Best Practice – A Game Changer RT 319, Construction Industry Institute, 2015 CII Annual Conference 

And the best news is that the promise has been documented – It is proven.  Productivity 
increases, costs decrease, and safety improves when AWP is implemented on projects.

And we have the numbers, such as

A 25% increase in productivity,

10% decrease in cost,

And Safety numbers improving by 30%

These are average numbers that we've seen in the industry. There are actually some
outliers that have seen massive increases in the amount of productivity, and massive 
decreases in the cost, where millions and millions of dollars have been saved through the 
implementations of AWP.

Safety incidents have decreased. Let’s focus on that for a moment. Better planned projects 
are simply safer projects.

This is well documented within many different research groups, most notably RT252 from 
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CII. 

We have found in general that those projects that bring in AWP have a total recordable 
incident rate 30% less in the total recordable incident rate or TRIR than those projects that 
are not using AWP!

That is a considerable number, when you're talking about a 0.1 reduction being a massive 
change to safety presently on many projects!

We're not just talking productivity gains, we're not just talking lower costs, we arere also 
talking about safety for our people and reduction of a project’s TRIR. 

These three indicators of success are why the AWP is proven to be a construction best 
practice.
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Volume I:
Recommended
Process

Volume II:
Implementation
Guidance

Volume III:
Case Studies
and Expert 
Interviews

Extensive Industry Research

Further to that, the documentation is available! 

These three volumes produced by CII in RT272 are an excellent starting place:

Volume 1: Recommended Process, 

Volume 2: Implementation Guideline and 

Volume 3: Case Studies and Expert Interviews.
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RT319 - Proving This Stuff Works!

Reference - Validating Advanced Work Packaging as a Best Practice – A Game Changer RT 319, Construction Industry Institute, 2015 CII Annual Conference 

For further reading, RT319 is available: 

Transforming the Industry: Making the Case for AWP as a Standard (Best) 
Practice. 

RT-319 was chartered to make the case for Advanced Work Packaging (AWP) as a 
CII Best Practice, to extend and validate the findings of RT-272 Advanced Work 
Packaging. 

AWP is a disciplined approach to project planning and execution to increase project 
performance and predictability. This document validates the benefits of AWP, while 
considering AWP maturity within an organization as an industry.

Research is continually evolving, and new research teams have also recently posted new 
findings in RT363, RT364 and RT365
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CII
2015

Research Results

Reference - Validating Advanced Work Packaging as a Best Practice – A Game Changer RT 319, Construction Industry Institute, 2015 CII Annual Conference 

As a result of the efforts of RT-319, Advanced Work Packaging was promoted as a 
CII Best Practice in November 2015.
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The Drivers

Exercise: Work Packaging
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Construction is Like a Puzzle

Conventional or AWP / Workface 
Planning Approach

We are going to build the same puzzle in two different ways.  One will be more intuitive 
around the way most people build puzzles, and one will be less intuitive.  We will learn why 
during this exercise.  To help things along, we have “pre-organized” the puzzles in 
accordance with what we will call “the Conventional” approach and another with an “AWP 
/ Workface” approach.
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The Plan

Here is the image of the puzzle.  This is our “Plan”.  Our job is to build this puzzle as quickly, 
safely, at the least cost and with the highest quality as possible.  And yes, with limited 
resources.

59



AWP UNIVERSITY

It’s a puzzle:  How will we behave?

• Experience
• Motivation
• Observation
• Reasoning
• Resources
• Knowledge
• Understanding
• Difficulty
• Ethical

Before we start, let’s think about how we typically approach any problem.  This will have a 
profound effect on our outcomes.  When given a puzzle, we can almost predict how they 
players will generally behave.  What will they draw on?
Experience – we like to draw from our own experience and those who we most trust or 
interact with
Motivation – determines how engaged I will become
Observation – What information can I get that will help me deliver the puzzle
Reasoning – puzzles have pieces, they need to fit together certain ways, how should I best 
proceed
Resources – in this case, who will be involved in putting the puzzle together
Knowledge – What do we know about puzzles 
Understanding – What is the delivery criteria for success
Difficulty – There is complexity to the puzzle, but it’s only 54 pieces, not 500
Ethical – I want all the puzzle pieces to be in their proper place when I deliver it, I’m not 
going to force fit pieces and call it good.
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Puzzle Instructions – Project A

1. Assign a “Superintendent” with primary responsibility for assembling 
the puzzle

2. Assign a “Foreman” to support the assembly process

3. Assign a “Material Coordinator” with primary responsibility for 
delivering the parts to the superintendent including staging support

4. Assemble the puzzle using crew experience:  The Superintendent 
may request assistance from anyone on his team.  Pre-assembly 
work is allowed

• Note:  Parts were delivered in pallets according to part type:

1. Corners

2. Edges

3. Field Pieces

Let’s read the instructions.  When we do this in the classroom, we typically form teams of 
2, 3, or 4 people and they make assignments.

Here the parts were delivered as common pieces requested by the Superintendent and 
ordered by procurement
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Delivered work package

Here’s what our package looks like.  Project A2 fits nicely into a one gallon baggie.
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Inspect the delivery

First we will open up the package and take inventory.  We have three “pallets” of materials.  
Corners, Edges, and Field pieces.  Also, we have a copy of the plan.  We are released to 
build.
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Determine strategy – corners first

I’m going to start with the corners.  It’s only 4 pieces and I can easily locate them against 
the plan.  
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Sort out and set the corners

Done, Not too bad, off to a good start.  The X in the corner was obvious, the other three 
flowed well after that.  Corners may not be in the right final position but they will be when 
we are done.  I could have hired a surveyor I suppose.
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Start the edges next

Now time for the edges.  Let me get them organized.  Well, putting them in the middle of 
the work area may not have been the best idea.  Storing materials in areas where work will 
occur is not uncommon requiring a lot of wasted effort moving materials or replacing 
damaged parts.
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Found some easy pieces, let’s do those!

We found some easy pieces and put those together first to form the “Construct-X” at the 
top.  I’m also grouping the pieces by color…those that have blue and those that are darker.
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Top edge is easy with the blue

The blue top row and some side edges are easy
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They looked like they would fit together!

Looked like 
they would 
fit this way

These two pieces in the middle looked like they go together and kind of fit, but it wasn’t 
right, they need to switch position.  Need to take apart and correct.  Now that never 
happens on projects.  Noticed corners are not in the exact place they need to be in and 
need to adjust to make all pieces fit.
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Got the top edge, the left side is next

Top row is finishing, time to look at the sides. I’ll start on the left side since I have a start 
there.
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Had a snag on the left, let’s move to the right

Started the left side but found the pieces on the right side quickly so built that out first.  
Now I’ll return to the left side.
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Better start the bottom edge, that’s harder

These puzzle pieces for the left and bottom look a lot alike.  I will take some of the pieces 
and see if I can find their rightful place.  Need to spin a few around as a trial-and-error 
approach.

I need to keep referring to the plan to see if there is a pattern I can use.  The bottom row 
was easier to put together so we finished that up.
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Almost there, need some realignment

OK we’ve sorted most of the edges.  Some alignment needed on the bottom row.
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Good Job!  Let’s fill in the field pieces

Edges done, Nice!
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Let’s shake them out

OK time for the hard part.  Let’s shake out the pieces.  
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Separate by colors and patterns

Let’s continue our strategy for grouping the pieces into color groupings, but we will now 
add patterns.  I started with the blue on the edges and I’ve located most of the blue parts 
to put together the sky and mountains.  The stacks look easy also.  Let’s start there.

I’ve spread out my remaining pieces to better inspect them and be able to pick them out 
quickly.
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The upper blue is easy, get that done, wait…

Where do 
these go?

In the wrong 
place.  This is 
where those 

two pieces go

OK, missing two blue pieces, and the two pieces I had didn’t belong in the upper row.  
Looks like they are part of a lower row.  Oh wait, we have a piece in the wrong place, it 
actually goes on the other side of this row.  We need to fix this.
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We need the pieces for the stack

Get the 
stacks in 

place

OK looks like I need to find the big red and white stack pieces and get those in place to 
finish up the top and take us into the center of the puzzle.  Again, we have pieces in the 
work area that will have to be moved.
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Let’s tackle the left side with the vessels

This looks 
like a stack, 

let’s put 
that in

Finding the stack patterns and putting them in place was easy
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Ok, the toughest part is now easier

This rack
assembly 
should be 

easy

OK almost done, we have the hardest pieces left, but there is only 8 pieces left, can’t be 
that hard.  Looking for patterns and doing a little trial-and-error against the plan.  There is a 
nice rack assembly in the lower left corner that should be easy to find.
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Just six pieces left

With the rack assembly in place, the rest will be easier to figure out.  It’s only six pieces, 
spinning a few pieces around and they fit into place.
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Celebrate!

Average time between 6 
½ to 7 minutes to 
complete.

A lot of variations in 
approaches to complete.  

Average time between 6 ½ to 7 minutes to complete.  Completion times range from 
3 ½ minutes (we had a puzzle expert) to over 15 minutes.

Definitely a monte-carlo experience with lots of variations in approaches to 
complete.  Every team doing this puzzle generally starts with corners, moves to 
edges, and fills in the middle field pieces with some preferring to also group pieces 
by color or pattern
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The Plan

OK, let’s look at a different approach to do the same puzzle.  Warning:  for those of you 
that get a lot of enjoyment in putting together puzzles, avert your eyes.
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It’s a puzzle:  How should we behave?

• Experience
• Motivation
• Observation
• Reasoning
• Resources
• Knowledge
• Understanding
• Difficulty
• Ethical

Before we start, let’s think about how we should approach any problem if we were 
challenged to find the most optimal solutions.  What would we do differently?  Again, this 
will have a profound effect on our outcomes.  When given a puzzle, we can game the 
system in a way that will influence how players will behave.  What will they now have 
available to draw on?

Experience – we not only draw on our own experience but also from the experience of a 
collective with shared objectives
Motivation – determines how engaged the team will become
Observation – What information can we get that will help us deliver the puzzle
Reasoning – puzzles have pieces, they need to fit together certain ways, how should we 
best proceed.  Can we think outside the box?
Resources – in this case, who will, and who should be involved in putting the puzzle 
together
Knowledge – What do we know about puzzles, and what do we not need to know about 
puzzles 
Understanding – What is the delivery criteria for success, what methods can we use to 
ensure the delivery
Difficulty – There is complexity to the puzzle, but it’s only 54 pieces, not 500.  How do we 
reduce the complexity in the delivery process.
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Ethical – We want all the puzzle pieces to be in their proper place as we deliver it and 
certainly at completion.  Let’s increase the value to create a win-win without wasted effort 
that the owner would typically pay for anyway on a normal job.
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Puzzle Instructions – Project B

1. Assign a “Superintendent” with primary responsibility for assembling the 
puzzle

2. Assign a “Foreman” to support the assembly process

3. Assign a “Material Coordinator” with primary responsibility for delivering the 
IWP packages (in order 1-6) to the superintendent including staging support.  
Only deliver the next IWP when the Superintendent completes the previous 
IWP.

4. Assemble the puzzle using crew experience following the work instructions 
below:  The Superintendent may request assistance from anyone on his 
team.  Pre-assembly work is allowed

• Work Instructions:
 Each “IWP” is packaged as a full row.  Build row by row from bottom up

 Use numbering sequence on top of the piece going from left to right

 Directional arrows indicate where next piece in sequence is to be placed

• Note:  Parts were organized to match previously agreed Installation work packages 
(IWPs)

Let’s read the instructions (emphasize the work instructions).  When we do this in the 
classroom, we typically form teams of 2, 3, or 4 people and they make assignments.  We 
can get away with 2 people quite easily.

Again, here the parts were delivered in work packages with work instructions.  Let’s see 
how this changes how we approach the puzzle.
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Delivered Work Package

Again, here’s what our package looks like.  Project B2 fits nicely into a one gallon baggie.
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Inspect the delivery

First we will open up the package and take inventory.  We have six “work packages”.  
Installation Work Packages 1 through 6, each with 9 pieces.  Also, we have a copy of the 
plan.  A team ahead of us organized the IWPs in a collaboration with other stakeholders 
including and our assembly team.  We were told all constraints are removed and we are 
released to build.
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Follow the instructions – Start with IWP #1

I’m supposed to build from the bottom row up starting with IWP #1.  I have the other IWPs 
safely stored in our warehouse to be pulled when we are completing a row.
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Job Aids!  Work Instructions!

OK each piece has a part number and a direction arrow as noted in the work instructions.  
Here’s #1, now where #2, it will go to the right of one.  We could just arrange all the pieces 
by their tagged number and they should be properly oriented.
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Bottom up, first row easy!

Row 1 already to go
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Second row, fits like a glove!

That was fast, let’s pull in row 2 and assemble and lift in place
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Let’s get some pre-assembly going

Wow, with Row 3 ready, we can pre-assemble row 4 (but leave 5 and 6 because we don’t 
need them yet and don’t want to take up a lot of storage area on site)
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This row is almost complete, get the next ready

OK, 4 almost done, get 5 ready
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Wow!

Average time between 2 
to 3 minutes to complete

Done!  Hitting records

94



AWP UNIVERSITY

Discussion Topics - Strategy

• Conventional

1. Start with corners

2. Complete edges

3. Complete middle

4. Easiest to hardest

Work Packaging

1. Follow instructions

2. Start with IWP #1

3. Start pre-assembly #2

4. Complete IWP #1

5. Repeat with IWPs #2 - 6

What was the general strategy?

With the conventional puzzle, we ordered the groups of materials like most commodities, 
we started with the easiest parts first going from corners to edges to field pieces.  

With the organized work package with work instructions we started with IWP #1 (bottom 
row) and worked our way up to completion.
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Discussion Topics – How well did it work?

• Conventional

1. Corners were easiest to 
organize

2. Edges challenging to put in 
order

3. Field pieces required 
orientation and rework

Work Packaging

1. Numbers and arrows made 
the job easier

2. No rework, everything fit

3. Finished early

Read slide:

With the conventional puzzle…..

With the work packaging puzzle……
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Discussion Topics – Material Coordinator?

• Conventional

1. The pallets were delivered as 
they were ordered

2. Helped sort out using colors 
and patterns

3. The material coordinator had 
to help in the assembly

Work Packaging

1. Bagging and tagging parts for 
the IWP ensured all parts were 
available for assembly

2. Pulling packages when needed 
kept the work area clean and 
safe and warehouse orderly

3. The assembly team didn’t have 
to bother the material 
coordinator much

Read slide:

With the conventional puzzle…..

With the work packaging puzzle……
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Materials

Focus

Puzzle Exercise – Lessons Learned / Benefits

What have we learned:

Resources:  much more efficient use of resources

Time of delivery:  in this case we can delivery a puzzle in 1/3 the time.  Projects are 
experiencing 20% reductions

Productivity:  Effort per piece is much lower and piece per unit of time is much higher (we 
find we don’t need all three people struggling with the puzzle).  If we look at the high side 
of the average for Work Packaging (3 minutes) and the low side of the average for 
Conventional assembly (6 minutes), we get double the productivity when compared to 
total time.  But if we look at actual resource utilization (2.5 people working versus full 3 
people), per person productivity is 8.33 seconds per piece. Versus 20 seconds per piece. A 
58% improvement.

Materials:  Material utilization was much more efficient, less materials exposed, and only 
pulled when needed

Staging:  Staging on site required a lot more space for the conventional approach (all 
around the site and inside the work area).  The staging area for the work package was 
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about the size of a baggie.

Workflow:  The workflow shifted from corners, edges, and field groupings to very precise 
IWPs and part placements

Predictability:  The range of performance for conventional delivery was much less than the 
work packaging approach.  Teams consistently delivered around the 3 minute mark for the 
work packaging with best guess on the conventional approach.  If you had to plug a duration 
in the schedule for each IWP what would you put in?  You would safely say 30 seconds per 
IWP or 3 minutes total delivery versus 8 minutes total including “contingency” for the less 
predictable conventional approach with some guesses on corners (say 15 seconds), edges 
(say 150 seconds) and field pieces (say 315 seconds)

Quality:  Which approach required less handling and part orientation prior to placing?  Work 
Packaging of course.

Information:  How valuable were work instructions and process versus “you figure it out”?

Focus:  What do we mean by “focus”.  When building these puzzles, the conventional group 
constantly stops and has to refer to “the plan”, parts had to go through more staging and 
organizing, parts had to be constantly oriented through trial and error.  There was more 
tension in the group.  The teams putting in the work packaging puzzle rarely looked at “the 
plan”.  They went right to work and formed a production team.
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The Outline

AWP Process overview
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Systems

Turnover Packages

Mechanical Completion 
Packages

Procurement 
Deliverables Construction Work Packages

CWP CWP CWP

Installation Work Packages

IWP IWP IWP IWP IWPIWP IWP

TOP TOP TOP TOP TOP

END
Begin with the

in mind.

Construction Work Area

To
O&M

Engineering 
Deliverables

Begin with the End in Mind

So, from an AWP perspective – what does it mean to begin with the end in mind? 

This diagram is a simplified representation of what it means to know, at any given stage of 
the project - how the work is actually going to be executed.  Key isd understanding your 
package relationships (including how engineering and procurement deliverables relate to 
them), - and developing all packages to support the known ends. 

Another way of stating this is to not only develop a path of construction (PoC),- but also 
ensure that all project activities, all other paths, - converge and are managed to support 
the PoC. 

It is important to realize this is an iterative process. 

It is not set in stone early in the project. It is sketched and refined, - as our all packages, 
through the project execution as new information regarding the project is realized. 

One of the major activities related to beginning - with the end in mind - is documenting 
and then resolving constraints across all package types, to ensure that when an IWP is 
issued, it is 100% ready to be executed by personnel on site. 
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TOP TOP TOP TOP TOP

END
Begin with the

in mind.

SystemsConstruction Work Area

Procurement 
Deliverables Construction Work Packages

CWP CWP CWP

Engineering 
Deliverables

IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

Pressure
Test Packages

Turnover PackageStart-Up Systems

Operations start-up strategy & timelines should be identified early in the 
project concept phase, in order to influence the ‘completion need’ dates 
for the “Path of Construction”.   As the project progresses, the “start-up 
and commissioning systems and sub-systems” should be demarked on 
Smart P&IDs in order to digitally encode the system attributes into the 
engineering datasets and deliverables.

Begin with the End in Mind

Operations start-up strategy & timelines should be identified early in the project concept 
phase, in order to influence the ‘completion need’ dates for the “Path of Construction”.   
As the project progresses, the “start-up and commissioning systems and sub-systems” 
should be demarked on Smart P&IDs in order to digitally encode the system attributes 
into the engineering datasets and deliverables.

If we're beginning with the end in mind, we must look at the systems first, which may seem 
counterintuitive if you remember that AWP begins in the early stages of a project.

It does, and you’re likely not going to have all systems in place in the early parts of the 
project, this is true.

Prior to the systems being in place, we’re planning and handling clerical set-up work for the 
physical department, and ensuring that the project is shaped to be most efficient in AWP,

we are establishing how these items like systems are supposed to be scoped,  and released,

we start influencing how those systems would be compiled, how the systems would be 
released, and what it is that the owner or the client is actually looking for in a release 
schedule for system Startup.
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When we start looking at the systems and when they are to be released and when the 
owners wants them started up and turned over,  that's going to give us an idea of what 
exactly we're trying to achieve, and our goal that we have to configure all else around to 
achieve.
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Mechanical Completion 
Packages

Construction Work Area

Procurement 
Deliverables Construction Work Packages

CWP CWP CWP

Systems
Engineering 
Deliverables

IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

Turnover Packages

TOP TOP TOP TOP TOP

CWA = Construction Work Area

A construction project is first divided into major project areas within a 
site plan where multiple disciplines will need to coordinate work 
activities.  Note that the CWAs are ‘work areas’, and may or may not 
be a one-to-one match with defined areas in the operating plant.   
Rather the CWAs should defined by both physical - and logical -
boundaries that established by the project execution plan to capture 
related divisions of project scope.

Begin with the End in Mind

Let's look at construction work areas.

A construction project is first divided into major project areas within a site 
plan where multiple disciplines will need to coordinate work activities.  Note 
that the CWAs are ‘work areas’, and may or may not be a one-to-one match 
with defined areas in the operating plant.   Rather the CWAs should be 
defined by both physical - and logical - boundaries that are established by the 
project execution plan to capture related divisions of project scope.

These CWAs are the least likely to change on a project once defined, and should be 
developed in a manner where everyone on the project can easily discern their logical 
division.

We break up the Plot Plan into these construction work areas as geographical areas, there 
are boxes on that plot plan to identify the different grouping that we will sub-set data and 
schedule by. 

All trades except for Electrical & Instrumentation  will follow these CWA geographical 
identifications. 9o00
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E&I for the most part tries to follow the basis of the typical CWAs, but consider a cable pull in 
a tray, it may cover 3-4 CWAs, it can not be split at CWA boundaries and thus special 
identification for some E&I CWAs are required.
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Mechanical Completion 
Packages

Procurement 
Deliverables Construction Work Packages

CWP CWP CWP

Construction Work Area Systems
Engineering 
Deliverables

IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

Turnover Packages

TOP TOP TOP TOP TOP

CWP = Construction Work Packages

A CWA is further divided by disciplines (i.e. pipe, steel, equipment, etc … ) and 
major ‘types’ of work a activities (install, test, paint, insulate, etc …) into CWPs, 
such that the work can be sequenced into an optimized production flow for the 
fabrication and build-out of the project.   The CWPs should correspond to 
activities in the the Master Project Schedule. 

Begin with the End in Mind

A CWA is further divided by disciplines (i.e. pipe, steel, equipment, etc … ) 
and major ‘types’ of work and activities (install, test, paint, insulate, etc …) 
into CWPs, - such that the work can be sequenced into an optimized 
production flow for the fabrication and build-out of the project.   

The CWPs should correspond to activities in the Master Project Schedule. 

We now take the smaller geographical areas (CWAs) and we break them down into what is 
called construction work packages or CWP’s. 

A little about the “construction work package” or CWP, 

the first thing we need to consider is that a CWP is discipline specific, or a single discipline 
for a set duration of time, 

A CWP is a subset of a construction work, while a CWA is not discipline specific, 

We are going to take that construction work area, and we're going to break it down into, as 
the picture depicts here,
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just the piping for that construction work area, 

or just the E&I for that work area,

or just the vessels, the mechanical for that work area,

Or just the steel, etc
We're starting to break it down by discipline,.

Maybe there so much steel in one area that we need to break it into multiple CWP’s

we will break an area into what ever seems reasonable for that CWP to be executed, and to 
make sense as a Level 3 schedule activity,

Let’s talk about schedule levels for the purpose of all getting on the same page. Project and 
organizations vary but generally these are the standards.

Level 1 schedule is very simple and will cover the entire project with little detail such as 
“Inside battery limit or ISBL start finish and outside battery limits or OSBL start finish, 

Level 2 is by identified construction work area 

Level 3 is typically on a 1 to 1  activity to construction work package 

Level 4 would be the IWPs but we typically don’t have them in the schedule or at least not 
with logic in the schedule, We’ll go into more detail on this point in advanced modules.

Level 3 schedule activity is typically the lowest level of planning within an overall project 
schedule,

so we have to go to level four or five, much lower levels substantially for the purposes of 
AWP. 

But these are typically managed outside of the P6 schedule. 
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Mechanical Completion 
Packages

Procurement 
Deliverables

Engineering 
Deliverables

Construction Work Area

Construction Work Packages

CWP CWP CWP

IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

Systems

Turnover Packages

TOP TOP TOP TOP TOP

Engineering Deliverables for a CWP
The engineering component of work aligned with a related CWP, that 
forms the necessary and sufficient set of Engineering Deliverables 
(specifications, drawings, etc …) to enable the work to be executed in 
its entirety for the CWP. 

Begin with the End in Mind

So what are the Engineering Deliverables for a CWP? The engineering 
component of work aligned with related CWP - forms the necessary and 
sufficient set of Engineering Deliverables (specifications, drawings, etc …) to 
enable the work to be executed in its entirety for the CWP. 

Some organizations refer to a collection of engineering deliverables as Engineering 
Work Packages, or EWPs, and the schedule for Engineering should represent these 
EWPs and be driven by the integrated planning sessions identifying the Path of 
Engineering, or PoE. 

EWPs would have direct relationship to CWPs, often one EWP to one CWP, as 
identified by the AWP Best Practice. 

However, the truth is it is rarely the case, and the mapping of EWPs to CWPs is a 
web of logic that requires clear planning and tracking to ensure that the requirement 
of EWPs to satisfy the execution of CWPs is an integrated schedule between 
Construction and Engineering, complete with Vendor data influences. 

What is important is that the relationship between the necessary Engineering 
deliverables to complete and execute a CWP - are understood, documented, and 
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can be tracked and constraints identified. 

For more on this, relationship, see AWP305 - Engineering Alignment with CWPs
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Procurement 
Deliverables

Construction Work Area

Construction Work Packages

CWP CWP CWP

Engineering 
Deliverables

IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

Systems

Turnover Packages

TOP TOP TOP TOP TOP

Procurement Deliverables for a CWP

The materials requirements related to a CWP, that needs to come 
together at the job site in the right amount at the right time.   Although 
materials may be aggregated across an entire project and procured by 
commodity types, effective deployment of AWP allows the materials to 
be analyzed per CWP based upon priority need dates and quantities.

Mechanical Completion 
Packages

Begin with the End in Mind

Now that we have all the engineering information that has thus been tied to those 
construction work packages, in what we call the EWP and scheduled by means of 
the PoE or path of Engineering,

let's review for a moment,

We have Level 3 schedule activities based on the construction work package,

We have a good date set for that based on engineering deliverables 

And now we can look at long lead items, and procured items, to further refine that 
schedule

Looking at the long leads  as an example scenario;

A project’s 6 inch carbon steel valves have gone long lead, with a 1y procurement 
cycle. 

Since the 6” carbon steel valve is the most common valve used on industrial 
projects, everybody wants a lot of them, and the valve is now long lead.
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That will affect of course our ability to execute every  work package that contains 
those valves, and if this were a real example, there would be a lot of them.

We would have to modify the schedule to take into account the impact on scthose
work packages, and modify the plan as needed.

Procurement Deliverables for a CWP are the material requirements 
related to a CWP needed to execute work at the job site - in the right amount at 
the right time – and can be aggregated across an entire project and procured 
by commodity types.

Effective deployment of AWP allows the materials to be analyzed per CWP, 
based upon priority need dates and quantities. 

Similar to Engineering deliverables, some organizations develop Procurement Work 
Packages, or PWPs, that related directly to CWPs – often in a 1 PWP to many CWP 
scenario. 

Again, what is important is that the relationship between the materials necessary to 
complete and execute a CWP are understood, documented, and can be tracked, and 
constraints identified. 

Once we've got that level 3 schedule planned and constrained by materials, by 
procurement, and by systems, and we've got a good project breakdown associated 
with all of those items, then we will need to consider the next constraint, which is 
looking at turnover.
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Inspection & 
Test Packages

Turnover Package

TOP TOP TOP TOP TOP

SystemsConstruction Work Area

Construction Work Packages

CWP CWP CWP

Engineering 
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IWP IWP IWP IWP IWPIWP IWP

Installation Work Packages

TOP = Turnover Package

As engineering progresses, specific Turnover Packages (TOP) 
required for system startup - typically extending across CWAs - should 
be identified and scoped early by the Commissioning team. The TOPs 
will later aggregate all required inspection and test documentation, 
along with other information deliverables required for successful 
startup & operations of the plant.  Early identification of asset lists in 
TOPs greatly facilitates transition from installation by area to testing 
and turnover by systems later in the project.  

Begin with the End in Mind

The Turnover package or TOP 

As engineering progresses, the specific Turnover Packages (TOPs) required for 
system startup - typically extending across CWAs - should be identified and scoped 
early by the Commissioning team. 

The TOPs will later aggregate all required inspection and test documentation, along 
with other information deliverables required for successful startup & operations of 
the plant.  

Early identification of asset lists in TOPs greatly facilitates transition from installation 
by area, to testing and turnover by systems later in the project.  

Let’s look at when items in the facility need to be turned over,  and what the first process 
requirements are, 

what is going to be turned on 1st?

what systems are affected where? 
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are there critical systems that need to be implemented 1st?

if you're at a brownfield site, meaning you're working in or adding to an operating facility 
such as a maintenance and shutdown type work,

where you're coming into an existing facility to do are revamp on a large area,

you're going to have a little different and heavily stepped turnover requirements based on 
the existing plant, based on the process plan, and those may be tied to shutdown activities.

You may only be able to execute your construction during shutdown times,

so understanding when you're going to be turning things over,

when the client requires these items to be turned over,

what the constraints are within those turnovers

And why those dates are set,

is extremely important in order to realistically refine the schedule and planning process.

Now that we have engineering deliverables mapped,

materials mapped,

And We know when the client wants them turned over,

we should now have a prettywell refined Level 3 schedule that's telling us when items need 
to be executed  and how they are constrained. 

we can now start to think about the smaller executable portions of work scope, and how 
we're going to break down the CWPs for execution.

117



AWP UNIVERSITY

Mechanical Completion 
Packages

Turnover Packages

TOP TOP TOP TOP TOP

Installation Work Packages
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IWP = Installation Work Package
CWPs are further divided into manageable Installation Work Packages 
(IWPs) to be delivered constraint-free to the crews and executed stop 
to finish without delay.  The size, scope and sequence of IWPs should 
be determined initially by what makes for an optimal production flow of 
work to fit within a short range lookahead schedule (typically comprising 
work for a crew over a one to two weeks period), and later adjusted to 
be exactly what the crews are able to do when issued to the field for 
execution.

Begin with the End in Mind

CWPs are further divided into manageable Installation Work Packages (IWPs) 
to be delivered constraint-free to the crews, and executed stop to finish 
without delay.  The size, scope and sequence of IWPs should be determined 
initially by what makes for an optimal production flow of work to fit within a 
short range lookahead schedule (typically comprising work for a crew over a 
one to two weeks period), - and later adjusted to be exactly what the crews 
are able to do when issued to the field for execution.

And this is where rubber meets the road - regarding beginning with the end in mind. 
If you have developed your packages in a manner where the relationships are fully 
understood  - and constraints can be managed so that IWPs are issued 100% 
constraint free – you have done it! You now have a plan to execute and meet the 
client requirements.

So, we take those CWP‘s and we break them into IWPs which is an installation 
work package, and this is where we actually execute the work.

The installation work packages are built for the sole purpose of getting all the 
information that's required including, engineering, procurement, turn over, any other 
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safety associated data that would affect a particular work package, all in one place 
with a plan out to the trades people in the field to enable them to execute said IWP in 
a safe, efficient and effective manner.

now a lot of literature that you read will say that IWPs should be 500 to 1000 hours as 
your average size for an IWP,

Well, that's true, for the typical average size, but IWP sizing is all dependent on what 
makes sense to a scope of work, and is influenced by the following;

1) project shift schedule, using the number of consecutive days a crew works is a 
parameter to consider when sizing. Try to eliminate overlapping the crew days off.

2) The tasks to be completed, what is the content and can and should these tasks 
be grouped together

3) ability to complete work without stop, QA hold points and others should be after 
completion of scope not included in scope.

4) Work front access if it is not possible to access the area for 5 straight days then 
the scope should be broken down smaller.

5) Location of tasks, all tasks should be located close to each other requiring little or 
no crew movement

6) Repetition of work, often highly repetitive scope packages may be larger as tasks 
are all the same basic execution.

7) A IWP scope should not have a requirement to relocate, scope should be 
executable without movement

8) Available Materials and access to enough laydown for materials. If there is not 
enough area to stage materials for the work package then consider multiple work 
packages unless a delivery schedule is achievable. 

9) Requirement of access management, if a package requires the building of a 
scaffold during execution or the modification or teardown during, then a break in 
the scope of a IWP should be considered.

Sizing an IWP is about what makes sense for a single crew to execute in a 
continuous set duration of time. Construction knowledge is key to right sizing IWPs. 
Never, NEVER scope an IWP just by the number of hours. Limit hours to 
manageable sizes but don’t use number of hours as a cookie cutter.
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Mechanical Completion Packages
Orderly completion of IWPs trigger efficient execution of Inspection Test 
Procedures (ITPs) and well-defined piping Pressure Test Packages 
(PTPs), which will “roll-up” into digital Mechanical Completion (MCPs) 
for handover from Construction to the Commissioning team.  MCPs 
should correlate highly with the Turnover Packages to operations being 
defined and executed by the Commissioning team.

Mechanical Completion 
Packages

Begin with the End in Mind

Mechanical Completion Packages

the orderly completion of IWPs trigger efficient execution of Inspection Test 
Procedures (ITPs) and well-defined piping Pressure Test Packages (PTPs), 
which will “roll-up” into digital Mechanical Completion (MCPs) for handover 
from Construction to the Commissioning team.  

MCPs should correlate highly with the Turnover Packages to operations being defined 
and executed by the Commissioning team.
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The Packs

Work Package Types and Relationships
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Understanding Package Relationships

CWP
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Understanding Package Relationships

EWP
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Understanding Package Relationships

PWP
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Understanding Package Relationships

TOP
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Understanding Package Relationships

TOP
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Understanding Package Relationships

IWP
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The Swim Lanes

Developing AWP Process Overlays
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EPC

Contractor

Drive Optimization Across project Phases & Stakeholders

CWP
Readiness
Reviews

Support removal of constraints

Facilitation, Guidance & Approvals

IWP 
Close-out 
process

IWP 
Release 
Process

IWP 
Scoping
& Dev

Short Range Planning & 
Field Execution

AWP Program Support
Owner

Path of 
Construction

Prepare 
CWPs

Inspection & 
Test Packages

Prepare 
TOPs

System Pre-
Commissioning 

& Start-Up 
Procedures

TOP 
Execution

Process - AWP Overlay on Projects 

On this slide is a very high level diagram of the engagement, or relationship, between the 
Owner, their EPC and the Construction Contractor. 

To make AWP successful, the Owner typically takes responsibility for the AWP Program and 
support, to ensure all stakeholder are aligned on AWP process and desired outcomes 
across all project phases. 

The engineering, procurement and construction stakeholders must align on the Path of 
Construction early in the project and commit to iterate it as necessary, keeping it up-to-
date for the project. 

The Engineer and Procurement stakeholders drive deliverables to support the Path of 
Construction in the form of CWPs while actively identifing and removing constraints. 

CWPs are released per the POC to ensure the Construction Constractor can properly drive 
IWP scoping and developing for field execution. 

And, of course, all of this coordination is to enable timely Turnover Package completion so 
Systems can be Commissioned and the Asset properly Started-Up and handover to 
Operations. 
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Process - AWP Overlay on Projects
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Optimization
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Support Identification and 
removal of constraints
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Owner

Process - AWP Overlay on Projects

Turnaround Construction

Drive Optimization Across project Phases & Stakeholders
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AWP Champion 
Introduces AWP at 

FEL Kick-off

First alignment 
session takes 

place with project 
team leads

Project Team collaborates to develop 
Path Of Construction - Define work 

areas (CWAs) and sequence of 
CWPs through site plot plan

AWP 
Master  
Index

Develop Master Project 
Schedule through iterative 

process of reviews and inputs. 
Define-Refine-Baseline

Long Lead Items

Start-up & Commissioning Plan

Define CWAs

Baseline Key Project Plans
• Plan for Mgmt and Control
• Design Schedules & Physical Progress
• Scope & Criteria Mgmt

Detail Design - Design 
iteratively evolves to align 

with CWA boundaries, 
and discipline specific 

CWPs are finalized

Construction 
Contract 

Team Check

Construction 
Readiness 

Assessment

Bid / Award

Work is executed 
on site by well 

planned scope & 
sequence of IWPs

Start-up & 
Commissioning

Turnover to 
Operations

CWPs based on Man-Hrs and Schedule 
(Discipline Specific)

Interactive Planning 
Sessions are held to 
Define, Refine, and 
Finalize the MPS

WorkFace Planner for the 
Contractor develops and issues 
constraint-free IWPs to the crews

Preliminary plant 
design layout and 
concept models 
are developed

Fabricators and suppliers deliver 
materials to site by agreed to 
requirements of CWP scope & timing

Scope & Criteria Management

Discipline specific CWPs 
containing drawings and 
data are assembled into 
Contract Releases and 
issued to Construction 

Labor Contractors

Process - AWP Overlay on Projects 

And here is another high level AWP Process view that punctuates requirements for 
successful implementations. 

Press pause and take a few minutes to review it. 

This type of diagram is very useful for Role Based Playbooks. 

Further diagrams would be created to articulate a specific team member’s AWP 
responsibilities. 

These are powerful tools to help a team adopt AWP, and understand the changes expected 
on a project to support AWP and what an individual needs to do in their role to ensure 
AWP is effective. 
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Basic Industrial Construction Project Life Cycle – Between Phases and Stakeholders

Phase 1-2-3 Pre-Project / Early Design Phase 4 – Detailed design / Procurement / Fabrication Phase 5 - Construction Execution / QA/QC

C
on

st
ru

ct
io

n
 

C
on

tr
a

ct
o

r
F

a
b

ric
a

tio
n

 
C

on
tr

a
ct

o
r

P
ro

je
ct

 
M

a
n

a
g

e
m

e
n

t
C

on
st

ru
ct

io
n

 
M

a
n

a
g

e
m

e
n

t
E

n
gi

n
e

e
ri

n
g 

C
on

tr
a

ct
o

r
S

u
pp

ly
 C

h
a

in
 

M
a

n
a

g
e

m
e

n
t

O
w

n
e

r

Phase 6 - Commissioning & Start up / Close out

Early Planning

Early Design 
Stages

Define Project 
Requirements

Project Database 
Set-Up

Develop 
Procurement 

Strategy

System high level 
definitions and 

tagging

Level 1 Schedule 
development

Develop WBS 
Structure

Turn Over Plan

Develop Primary 
Plot Plan

Oversight and 
Payment

Intermediate 
Planning

Fabricate Parts

Procure Materials 
and Equipment

Detailed Design

Ongoing Operation 
and Maintenance 

Reviews

Alignment of 
Document Control 
Process to support 

CWPs

Issue CWPs

Constructability 
Reviews with all 

Participants

Develop virtual 
IWPs & Release 

Plan 

Field Engineering

Manage Field 
Installation

IWP Execution for 
Site Installation

Oversight and 
Payment

Level 3 Schedule 
Development with 
all Stakeholders

RFIs

Manage Testing 
and inspection

Inspection 
Requirments

Test and Inspect 
Work

Test and Inspect 
Work

Track and Report 
Progress

Quantity Surveys

Bag and Tag 
Materials By IWP

Ship Parts to Site 
Based on Priority

Manage 
Completions

Final Completions 
and Handover

Receive Turnover
Commissioning 

and Start-Up

Restock overages

As-Builts

Complete QC 
Documentation

Create System 
Turnover 
Packages

Fabricator 
Contracted

Constructor 
Contracted

Perform Constraint 
analysis and make 

changes to IWPs as 
required

HC Publ ishing of 
IWPs

CII / COAA Original Project Integration Flow charts
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CII / COAA Original Project Integration Flow charts
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Phase DPhase CPhase BPhase A: Concept Phase Phase GPhase E Phase F Phase H Phase I

Engineering 
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FEL-1
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IFA
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PoC 2
IAP
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Preliminary  Planning / Design

AWP Deliverables

FEL 3 
Constructability 

Team Review

IAP
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CWP 
Breakdown 
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Status Viz
(Mat’l, 
Dwgs, Fab, 
etc.)

Construction 
Model 

Check-Out & 
Structuring

CWPs in 
Construction 

Model

Interactive Planning  

Here, we can see where these path construction events happen in terms of these 
stages defined by CII.

POC 1: we're defining the CWAs and contracts, this could be happening in the concept 
phase. We should have enough information that we can look at putting that together.

These may be adjusted depending on what you're actually doing, our path of construction 
2 we can start getting some early definition of CWPs and just improve our planning process 
and capability, starting to have general discussions about strategies on the construction 
side, installation side, and learning a little bit about that. 

In the POC 3 in the early detailed engineering, we're further refining the CWPs. We're 
further adjusting the start-end dates of those CWPs, the sequencing of those CWPs, the 
integration of those CWPs across the different disciplines. 

All that started to happen in here, and when we’re read POC 4, towards the end of detailed 
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engineering, we’ve got everything we need to have these conversations, and basically 
finalizing the CWPs right before we start handing things over to construction. 

And of course this line blurs a little bit if the project is large enough and engineering is still 
not complete, but we're releasing things whether that POC four is for one area of the project 
or another area of the project. 

Again, it depends on how big, but on a lot of these big jobs engineering is still working, and 
areas of the project have not yet started. 

For this event, how we define it, how the frequency of our path of construction events, how 
many different discrete groups that we have in these events because of the size of the job, all 
is something that gets determined. 
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Process - AWP Overlay on Projects (Example) 

Diving a little deeper still, take a moment to review this diagram which is an overlay of AWP 
process activities by Project Phase and Stakeholder Functional responsibilities. 

This representation is generic and must be tailored to an organization’s or specific project’s 
functions and defined stages – but it is an accurate representation of high-level AWP 
requirements for project execution.

An AWP Champion and support team should be intimately familiar with these work 
processes by project phase and know how they integrated for the project execution: what 
tools are being implemented, who from personnel has responsibilities, and AWP 
Deliverables to support the AWP Project Plan.

The good news is no-one has to start from a blank page! 

This diagram is a great place to start overlaying AWP on the project plan. 

Another useful tool are “Touch Points” – these are used to integrate AWP into an existing 
process using visual call outs ,or Touch Points, to show where specifically in the existing 
process AWP has an impact to existing procedures. 
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You are looking an example of a complex swim-lane diagram that covers all major activities 
for a project execution. 

This type of diagram exists at most organizations executing large capital projects. 

We recommend using touch points to overlay an existing process – instead of rewriting what 
has already been established and in use by project teams. 

By showing, graphically, just how much and just how little is actually impacted by new AWP 
methodologies, you can help a team feel more at ease with their new responsibilities. 

The more a person understands the more you can get their buy-in, and the better your 
chances for positive change and results.
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Process - AWP Overlay on Projects (Example – Blurred to protect IP) 
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The Tech

Technology – Application Integrations
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Technology - Applications Integration for AWP

Let’s look at the various groups we need to integrate our information with:

• Scheduling
• Cost Controls
• Materials Management
• QA/QC Turnover
• Equipment and Tools
• Personnel
• Document Management
• Engineering

The groups all need to get together,  and there needs to be an interaction, for the sake of 
AWP, of what the deliverable needs to be between them. 
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Site Materials 
Management

Procurement 
Systems

Schedule 
& Estimate

Progress 
Measurement

Completions & 
Commissioning

Document 
Management

Engineering 
Applications

Field User 
Access & Mobility

Enterprise Service Bus /  Application Integration Architecture

AWP 
Automation 

Tool

In Place

In Progress

Not Effectively Addressed

Not Applicable

Technology - Applications Integration for AWP

We will learn more about Digital Threads in another lesson, but a Digital Thread is the 
information transfer between disparaged, or different ,systems.  

The threads are the connect point between the groups, and the different types of 
technology. 

How they work together produces that the data used for multiple systems in an AWP 
automation.
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1. Load Engineering Data - Import 3D, 2D, Drawings and color code by status 

2. Work Packaging - Create, edit, manage, view and publish various types of work packages

3. Constraint Management - Identify and log constraints on a work package that would stop it 
from being successfully executed in the field. 

4. Integrate Materials - Ability to interface with material management systems to determine 
material availability & issue by work pack

5. Integrate Schedule - Link work packs with activities in the project schedule

6. Progress & Status - Apply rules of progress onto model components and collect detailed 
progress for work steps in an IWP

7. Integrate Labor Hrs. - Estimate labor hrs. based on component types & atts

8. Field User Access - Provide access to information for field users through mobile devices and 
kiosks

9. Integrate System Completions - Incorporate Turnover Packages (TOPs) scope and status, as 
well as test  & inspection data

10. Revision Management - Iteratively update the Virtual Construction Model through 
engineering revisions & visualize impact of scope changes

Technology - Applications Integration for AWP

Now we’ll look at a few different types of systems and the information that's required for 
them. 

We're not going to say anything to any specific technology here, but what we're going to 
say is these are shopping list items. If you are looking for technology to assist your AWP 
implementation, here's a checklist. This is an important checklist on things that your system 
of choice needs to be able to execute to make for an effective AWP implementation of 
technology.

Loading engineering data, or importing 3D and 2D drawings and color coded by status. 

That's a typical technology requirement. 

Work packaging of course will be able to create, edit and build work packages.

If we start talking about technology you need to be able to do that, not just tracking, not 
just identifying them as a nomenclature, but actually assembling and managing the 
drawings within that package and creating an output that can physically be transmitted to 
someone, either digitally or printed and handed to the craft in the field.
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There are a lot of systems out there right now that do a great job of tracking nomenclature, 
tracking engineering data, building basic work packages. But when it comes to publishing out
to the field, or publishing a finished work package,  They don't actually do it.

It’s important to ask those questions when you're selecting a tool, do you actually publish a 
complete work package? 

To me, that's extremely important. Some of the systems out there don't do that very well 
and can leave you very wanting and having to do everything in PowerPoint.

Constraint management you need to be able to track constraint management in your system 
of choice, as well as Identify and log those constraints. It's extremely important that once 
you build those packages, you know what constraints are, those that would prevent you from 
being able to execute that workpackage in the time frame it's set to be. 

It's not a constraint if the IWP has materials that are supposed to be delivered a week before 
execution, as that's not a constraint that fits into the schedule timing, so it would be OK, for 
that time.

Now if the warehouse required two weeks to shake out any received materials, now we've 
got a constraint that the materials need a little bit longer, and will not be able to be delivered 
to the workspace in the time that we required them to.

So that is a constraint that we will need to track, and we may need to get involved with 
expediting, and so on and so forth. 

Constraint management is key.  Without constraint management, all you have is basic work 
packaging. You don't have advanced work packaging or workface planning.

Integrating materials, that's one of our main constraints. If we don't have materials, we 
don't have anything to build on.

We need to ensure that material management is integrated into our workface planning and 
advanced work packaging systems.

Integration of the schedule. We are talking about planning here. 

We're talking about executing IWPS and CWPS in a timely fashion. 

We need to integrate into the project schedule, linking work packs with the activities 
interface to be able to bring in that Level 3 schedule, and identify, based on those path of 
construction sessions, what needs to be done.

170



integrational labor hours. 

We need to know estimates for how long things are going to take.

field user access. 

We need to know how we’re going to be bringing information out to the field. Are the 
craftspeople in the field going to be able to execute through a tablet? Is it accessed via 
printed matter? Is it on mobile devices? 

What does field access for information look like on your project?

Integrate Systems Completions

We need toiIncorporate Turnover Packages (TOPs) scope and status, as well as test  & 
inspection data.

Obviously we need to know when things are due and handle revision management. 

If we fail to identify within our AWP systems, which revision is the most current, there is 
potential for a lot of rework and problems in the field, stemming from executing against the 
wrong revisions. 

The only constant in construction is change, so when we start looking at what could have 
changed, we need to ensure that before items go out to the field, we've got strong revision 
management in place.

As you move forward into the field, you may find yourself involved with an organization that 
is selecting software for the purposes of AWP. Bring this list out, it will help you make that 
selection.
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Digital Twin Platforms

Technology - Applications Integration for AWP
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Technology - Applications Integration for AWP

this is a typical project ecosystem. The integration of all the different systems together is 
required to ensure an efficient data rich environment. 

The transfer of information through digital threads between these different systems, 
needsto come together in the middle. This needs to be mapped early and systems put in 
place to handle each of the data and data transfer requirements

AWP requires a level of technology and technology integration in order to be efficient. You 
would need a cost prohibitive army to handle all the data and data transfers shown above if 
you don’t have integrated systems to efficiently maintain project information for all users.
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The Practitioners

People, Pillars of Support
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People - Pillars of Support for AWP

To start it is important to realize that people are the pillars of support for AWP. 

Without these vital resources absolutely nothing actually gets done! 

AWP requires that new, specialized roles are created to facilitate the development, 
management and execution of work packages. 

New roles may also be required to manage the data that facilitates AWP on a project or for 
an organization.
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People - Pillars of Support for AWP

One of the mission critical roles is the WorkFace Planner. 

This individual sits somewhere between a General Foreman and the Foreman, and 
facilitates the scheduling, assignment and close-out of Installation Work Packages. 

One of their primary responsibilities is to ensure packages are constrain- free, and 
completed prior to be issued to crews for execution.  

The general foreman, foremen, Superintendent, and construction manager, all need to be 
well versed in AWP so that that work face planner in the middle can affect the outcome of 
the work that those individuals are doing. 

This Workface Planner works with the individuals arm in arm to ensure that the plan that's 
being presented and executed is based on what is required by the general foreman through 
his basic daily planning activitie,s and short range planning, as well as the superintendents. 
The workface Planners deliverables directly influence those people downstream.
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People - Pillars of Support for AWP

Other new roles may include :

an AWP Technician, who may support the WorkFace Planner by ensures packages are 
physically complete or helping to resolve constraints. 

An AWP Facilitator who may provide training to personell on site or help onboard 
contractors

A Virtual Construction Model Administrator who is responsible for ensuring the Virtual 
Construction Model is always up-to-date and available to all parties who need to use it.
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AWP Champion

People - Pillars of Support for AWP

Regardless of the roles created to support AWP within any organization, they must have an 
AWP Champion – whether that individual officially caries the title, the must carry the 
responsibility. 

The AWP Champion is exactly that – the person responsible for championing AWP for the 
organization. 

They are the sponsor, the cheerleader, the problem solver amongst other things. 

Assigning an AWP Champion is one of the first indications that an organization is ready to 
commit to AWP implementation.
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Project Manager

Engineering 
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Manager

Project Controls 
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Comm 
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Site Mat’ls

1:1

People - Pillars of Support for AWP

In this example, there are fewer support roles, though that means the additional 
responsibilities not abosorbed by the new roles need to be incorporated into existing roles. 

Again, these are just examples, and an AWP Champion needs to be very savvy in their 
development and support of the AWP organization. 

It is advisable that the AWP Champion be a senior member of the implementing 
organization, with many years of experience executing projects for the organization.
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People - Pillars of Support for AWP

The AWP Champion will be a major contributor in the development of the organization and 
organizational changes required to execute AWP. 

There are several ways by which AWP can be supported organizationally. 

This organization has chosen a robust layer of support with 4 new roles reporting to the 
AWP Champio,n with a dotted line to the Construction Manager’s Contractor WorkFace
Planners.
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Challenges Solutions
• Adding people to the org chart, 

esp. in-direct labor has high-
level of resistance with PMs

• Clear business case analysis to 
support addition of cost to 
save in field.  Think 2 for 10!

People - Pillars of Support for AWP

The main reason why is that adding people and responsibilities to an organization, in 
particular the kind of roles required to execute AWP would be considered in-direct labor –
in other words, labor is typically viewed as increasing construction costs, is typically met 
with resistance from Project Managers who make a living by managing costs on a project. 

Anticipating this resistance, it is of utmost importance that a clear business case be 
developed to justify the new roles and responsibilities on the project. 

Think 2 for 10! A 2% increase in indirect costs for a total project savings of 10%. 

If the Champion can clearly identify and communicate the 10% savings, it is a no brainer to 
approve the 2% spend on additional resources.
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Just tell me what do I need to do to support AWP?

Digital Team Playbooks

People - Pillars of Support for AWP

And lastly, as AWP is incorporated on projects it is vital that individuals know and 
understand their responsibilities related to AWP. 

It is highly recommended that a series of Digital Team Playbooks be created and 
implemented that clearly define the current goals of the AWP program, and how it impacts 
what an individual contributor does (or doesn’t do) to support AWP for a project. 
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The Goal

Path of Construction / Interactive Planning
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Initial definition of the Path of Construction begins before engineering 
development, most often with a project execution plan, preliminary design or PFD 
information and a plot plan.   To “define” the path of construction, CII / COAA best 
practice recommendation would be to create CWPs for each discipline “ideally”1.  

Path of Construction

PFD – Process Flow Diagrams
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Path of Construction Development
Master Project 

Schedule by CWP

Feasibility 
Analysis by 

CWP

CWP 
Readiness 
Reviews

Consolidate 
and Validate 
BOM by CWP

Fabrication 
Alignment 
with CWPs

Procurement 
Alignment 
with CWPs

Engineering 
Alignment 
with CWPs

Contract 
Release

Start

To 
WFP 

Interactive 
Planning

Path of Construction (PoC) – Workflow 

Here, we are leveraging the interactive planning to produce this path of 
construction, and we’ll talk about refining the path of construction.

Our goal is to align our engineering with those construction work packages, when 
our stakeholders come together.

We're really working toward aligning our engineering with those construction work 
packages, aligning our procurement with a tie to engineering, because the output 
of our path of construction is going to enable us to define what our engineering 
priorities are going to be.

With a good grasp on what that package engineering is going to look like, we can 
start releasing to procurement through the soft ties, from there procurement will 
come out with it with their alignment with the CPS and their deliverables, which are 
going to look like a lot of purchase orders.

But how are those purchase orders released?

200



And how are those contracts are aligned?

What type of agreements we need in place?

The timings of things…these are all important outputs of the path for construction, 
and the refinements that go with it in later path of construction events. 

So this alignment of engineering, this alignment of procurement, and this alignment 
with fabrication, is critical to the success of the project.

It’s just how we do it that realizes results .

This is what we're trying to accomplish out of the path of construction development. 

And it's not a one time event as we've shared before, 

From here the output of this exercise goes into the Bill of Materials (BOM), and 
additionally it's going to have an output to a master project schedule by CWP. 

Those CWPs are going to get developed, we're going to have these CWP readiness 
reviews, and there's going to be a cycle here that goes back and forth from 
interactive planning, updating of the master schedule, and production of the CWP's 
out of here.

We’ll be incorporating data from engineering, fabrication information, vendor data 
and several other points will make it up, including site components that have to be 
readied as well.

This is all is going to boil down to this readiness event here, and the better job we do 
here, the better alignment we have here at how we right size the CWPS, and how we 
align the path of engineering and the engineering CWP deliverables to support the 
CWPS is critical at this point. 

Again, when we have the CWP readiness, we may say “OK yes. It’s a go. Everything is 
ready and we release this to construction. ”

Or, we find an issue in this process here, where we've done these Build of Materials. 
We've done these feasibility studies, we collected all the engineering documents. we 
may have an issue, and if we can't resolve it through these regular CWP readiness 
review meetings, we might find it necessary to go back to an interactive planning 
session to conduct another special session to address a path of construction issue.
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Things happen, out in the field. We need to respond if there's an engineering 
discovery, or there's an owner change request that’s going to impact our path of 
construction.  Rather than just panic we can get together and redefine the path 
construction in another interactive session.

This is the process and the better we are at adhering to it, the better we get at  
aligning with the path construction, the better we align with and enable our 
engineers, procurement, and fabrication folks to produce the deliverables necessary 
support that path of construction. 

We're going to find out we have a lot of success here.

On our larger projects, we need to make sure that we have the resources that enable 
us to do this. 

We need we may have multiple path of construction developments if the project is 
large enough. 

Large giga projects with areas that are separated by large distances may have their 
own their own events, right? And then they're tied together through a master project 
schedule overall. 

So how we do this? 

It doesn't necessarily have to be one for the entire project. If the project is big 
enough, we may need to have several, and assign different people to each one.

There is one more component we want to consider, which is how do we measure the 
success out of this?

And if we're counting the owner of the EPC. If success is driven by the people in the 
organization that may be coming together for the first time, and you will find that a 
lot, how we ensure that everybody shares in that success? 

This answer lies in the creation of these high performance teams, but in the path of 
construction development process, we may be in a position where we have to 
support newcomers to the process, especially working in remote areas, and help 
them understand what the path of construction might be.

We need to respect the details and the conditions of the project, and to figure out 
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how we're going to communicate and respond to team functions that need to take 
place. 

We might have joint venture partners that don't understand it, but they need to 
participate. 

Commonly in remote areas we have to bring in local contractors, and we want to get 
them prepped up ahead of time to be part of this conversation and make the right 
commitments to a path construction.

All of these are important considerations.

We don’t want to say that you just bring all these key people together and the path 
construction is easy. It's not. It's hard work. That is why the AP coordinator needs to 
be able to help facilitate that.  Because there's construction conditions, field 
conditions, fabricators that are in remote places of the world. How do we tie in with 
all that and get their commitments to path construction? 

These are all challenges, so it needs to be thought through.
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Path of Construction

Alignment & 
Collaboration 
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Path of Construction (PoC) - Workflow

As an enhanced aspect of the AWP Best Practice, Interactive 
Planning directly supports the team to Define, Refine and 
Finalize the Path of Construction.  Through successive iterations 
of Interactive Planning, the project team lays out the structure 
and sequence of :

• Contracts 

• CWAs

• CWPs

• EWPs 

• PWPs

• TOPs 
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In the first path of construction, we're just looking at agreeing to 
the construction CWAs, we’re looking at what kind of contract we 
may have to start thinking about as we start putting that 
together.

In the second path of construction event, which is the first 
refinement, we may have four, we may have five. There's no real 
limit to this but we don't want to go overboard because people 
have to do work in between all this and have conversations. The 
typical path of construction number two is: we've confirmed the 
CWAs, and now we're going to start defining CWPs. In that we're 
going to start defining the engineering work packages and the 
procurement work packages. 

In procurement POC event Number two, we want to make sure 
that we are achieving these outputs as much as we can, because 
as we go into the third event, could be a fourth one, we want to 
go in there with defined CWPs and defined EWPs and defined 
PWPs but we could be discovering things along the way, and so 
we may need to adjust. 

So in POC number three, absolutely ideally we would love to have 
our CWP definitions fixed, our EWP deliverables and 
requirements fixed, and a clear path of how how we're going to 
proceed with our procurement packages.

==

And we call this finalized, but in many instances, we see another 
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interim, maybe towards the beginning of detailed engineering as 
we learn more.

There are these different path of construction events that we 
want to hold and the outcome is typically: let's get our CWA ‘ss 
defined, our Contracting strategies, and then we start the further 
defining and getting more granular on our CWPs, EWPs and PWPs 
and that line process needs to take place, we can easily hand off 
to the field and they can do their job. 

These path of construction events are very important: how we 
conduct them, how we prepare for them, how we facilitate them, 
and all the work in between.

There's a lot of things that must happen.Eengineering has their 
role, procurement has their role, construction has their role, and 
they all include sharing that information and those updates with 
all participants. They must have intelligent conversations about 
how they're going to define their CWPs in those geographical 
boundaries, and how EWPs and PWPs are going to support that. 

It’s critical that we do this properly and not just get a group of 
folks together and just define a bunch of CWPs because it feels 
good. 
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Overview 

Incorporate Systems, CWAs & 
CWPs into Project Execution 

Plan

Define Level 3 Schedule 
by 

CWP = CWA x Disc

Refine Level 3
Schedules by 

CWP, EWP, PWP & STPs

Finalize Construction 
Schedule by 

Level 4 CWPs Rolled up to 
IFC Releases

Streamline Pre-
Start-Up 
Activities

Manage Scope 
Cost & Schedule

STP
Turnover 
Package

CWP
Construction Work 

Packages

Fdns

Steel

Equip

Pipe

Instr

Elec

CWP
Release Reviews

Engineering
Deliverables

Procurement
Deliverables

CWP

IWP
Installation Work Package

CWP

CWA Construction 
Work Areas

Path of 
Construction

STPs
Turnover 
Packages

Define the
Path of Construction

EWPs
IFC Release 
Packages

Identify
Develop
Execute
Complete

Refine & Finalize the
Path of Construction

Execute the
Path of Construction

During the early FEED stage, identifying and sequencing the CWAs and associated 
1st order CWPs defines the initial the  Path of Construction. 

Alignment with engineering, procurement, and start-up results in an optimal initial 
iteration of the Level 3 schedule and corresponding estimate by CWP as the team 
refines the baseline schedule and estimate for the project.

As detailed engineering progresses, the Path of Construction is further tuned and 
sub-divided where it makes sense to define a true logical sequence of construction.  

The team finalizes the Path of Construction into a logical construction schedule 
prior to ramp-up and execution in the field.

This is just another way of looking at defining the path of construction.
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The CWAs in the first path of construction, defining what those CWPs are going to 
look like, how they can integrate. 
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Modularization & 
Pre-Assembly Strategy 

Start-Up Systems & 
Sequence Strategy

Procurement 
Supply Plan & 
Contracting Quilt & 
Labor Packages

Integrated Material 
Management & 
Delivery Plan

Construction

Engineering

Procurement

Operations / 
Commissioning

Project Mgmt / 
Project Controls

Path of 
Construction 
Development 

POC as an alignment tool

Path of 
Construction 
Refinement 

Path of 
Commissioning 

& Start-Up 
Development 

Path of 
Engineering

Path of 
Procurement

Path of 
Fabrication

The ‘Path of Construction Development’ is an iterative and 
collaborative work process, with inputs provided from multiple 
key divisions across a capital project. 

The ‘Path of Construction Development’ produces a suite of 
outputs which collectively formulate the production design for 
the capital project, with intent to optimize the delivery process 
across stakeholders from concept through commissioning.  

New deliverables introduced as part of the ‘Path of Construction 
Development’ include the AWP Master Index, CWP Release Plan 
and EWP Delivery Plan.  

Here we are looking at the path of construction to really drive 
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this alignment, and to map out some of the path of construction.

We want to show a map of the path of engineering where it's 
applicable, and we want to see where that commissioning and 
startup is.

These are physically on the wall. The intent as an output of the 
path construction needs to be physical evidence, captured 
information, that we can put into systems. 

Whether that is via sticky notes up on a wall that are mapped 
out, or some electronic version of that, there must be a physical 
mechanism where people are going to do some shifting around, 
and at the end of the day, we need to be able to capture that. 

Not only is this a collaboration, but there's an output and that 
output needs to reflect this information here at this end. We 
must share that information. 

The best path of construction exercise is to produce these types 
of outputs. 
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Overlay Process Touch Points

Yes

No

Prepare Master 
Index with CWP 
Release Plan for 

Team Review

Update Master 
Index of CWAs, 
CWPs, EWPs, 

etc … 

Update CWP 
Release Plan

Approve

Publish Mater 
Index and CWP 
Release Plan for 
Project Schedule

Iterate to 
Refine Path of 
Construction

AWP
03.D

AWP
02.A

AWP
03.B

AWP
03.A

AWP
03.C

AWP-WPD.03.01 

AWP-WPD.03.02 

AWP-WPD.03.03 

AWP-WPD.03.04 

AWP-WPD.03.05 

AWP-WPD.03.06 

Publish 
Deliverables for 

Path of 
Construction

Gather Inputs 
from IAP, Scope 
of Work, E,P & 

Fab, etc…

To / From 
Engineering 

To / From 
Procurement

To / From 
Fabrication

From 
Interactive 
Planning

POC- Work Process Diagram 

The POC Work Process Diagram

There are some keys here about gathering the input from the IP session, the 
information that comes out of these POCs are going to update the Masters index of 
CWAs, CWPs, and EWPs, which lead to that master index. 

What drives the production system is making sure that we have those defined and 
they're in a master index, which makes its way into a release plan. 

When we approve that, we publish those deliverables to the path construction, and 
if they're not and there's issues, we reiterate that and refine the path of 
construction until we're satisfied that that our CWP release plan is doable. 
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To Master 
Project  

Schedule by 
CWPs

Update Master 
Index of CWAs, 
CWPs, EWPs, 

etc … 

Update CWP 
Release Plan

Gather Inputs 
from IAP, Scope 
of Work, E,P & 

Fab, etc…

To / From 
Engineering 

To / From 
Procurement

To / From 
Fabrication

From 
Interactive 
Planning

Yes

No

Prepare Master 
Index with CWP 
Release Plan for 

Team Review

Approve

Iterate to 
Refine Path of 
Construction

AWP
03.D

AWP
02.A

AWP
03.B

AWP
03.A

AWP
03.C

AWP-WPD.03.01 

AWP-WPD.03.02 

AWP-WPD.03.03 

AWP-WPD.03.04 

AWP-WPD.03.05 

Publish 
Deliverables for 

Path of 
Construction

AWP-WPD.03.06 

Plot Plan(s) by CWP / CWP

AWP Master Index (CWAs, CWPs, EWPs, 
Systems, Contracts, etc …)

Turnover Systems Relationship Mapping to 
CWAs / CWPs

CWP Release Plan

Contracting / Delivery 
Strategy with Target CWP 

Releases

CWP Export for Schedule 
Development 

Visualization Analysis by CWA / 
CWP Sequence

CWP / EWP 
Constraints

Deliverables

The outputs from a path of construction event may look like:

marked up plot plans, 

Master indexes which contain all the packages, 

turnover system relationship mappings, 

CWP release plans, 

Contracting, 

delivery strategies with Targets for CWP releases, 

CWP/EWP constraints that need to be addressed, 

CWP export for schedule development. 
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And visualization analysis by CWA/CWP sequence

How do we do that and visualizations as part of all this. 

This is just an example of some of the output to come out of this.
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IPP Cadence

Stakeholders

Construction

Owner
Project Management

Engineering

Procurement

Project 
Controls

Interactive Planning - Overview

Interactive Planning Overview:

Path of Construction Workshop sessions should be conducted at identified times.  
The accordion diagram depicts the pattern for holding the sequence of sessions for 
a project team. 

The multicolored circles represent the planning events where project stakeholders 
come together to collaborate, make decisions, and agree on priority of work efforts 
for the Path of Construction development.  

The expansion to individual colored circles represents the responsibility of each 
stakeholder to perform the work committed or agreed to during the interim time 
towards the next session, including regular communications between stakeholders 
to increase value by maintaining alignment and minimize non-value rework. 
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Interactive Planning  

5D
Cost

Path of 
Construction

4D
Schedule

The application of CWP coding to the Master Project Schedule allows the time 
sequencing of materials, through engineering, procurement, fabrication and 
installation to be aligned with the material representation in the design model   

This progress of the materials through the project stages, and the timing of these 
phases as represented in the Project Schedule, enable to the 3D model to be 
elevated to a 4D model where the timing and progression are represented.  

The Virtual Construction Model, with the overlay of time that is used depict the 
designed and built asset as it progresses through the project.  Further overlay of the 
Estimate with CWP coding allows the same model to progress to a 5th dimension, 
Cost.

Here we look at the opportunity of a path of construction, and we can start looking at 
different types of outputs. 
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We can take out information and capture that path of construction.

We can put it into a 4D schedule and share that with everybody, say this is the output, and 
people can visualize that and makes sense of it. 

We can put a 5D component into it and start looking at cash flow for a project. 

There's a lot of things that this path of construction, these events, can do for us. 

The virtual construction model is very important here because we can overlay that time 
component, we can overlay the cost components, and you should depict each design and 
built asset as they progress through the project. 

If we do this right, and set it up right, we get our attributes out of this from the CWP, these 
path of construction events, and now we can tie that to so much information.
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FEL 2 – Design Basis

Construction Exec

Class 4 Estimate

Class 1 Estimate

FEL 3 / FEED 

Class 3 Estimate

• Final Investment 
Decision (FID)

• Project Baseline 
Budget & Schedule

• MTOs from 3D 
Model & Engr Data 
sources

• EWPs in Schedule

• Design basis for PEP
• Equipment & Lines 

Defined
• Bulks Factored
• Schedule by CWAs 

& CWP

FEL 1 (Conceptual)

Class 5 Estimate
• General Project 

Baseline Budget & 
Schedule

• Conceptual Schedule
• Process unit 

capacities, utilities 
and off sites 
requirements

Detailed Engineering

Class 2 Estimate

• Firm Quantities
• Trend Quantities 

by CWP
• Re-baseline As 

Necessary
• Incorporate TOPs 

in Completions 
Schedule 

• Final MTO from 
IFC Drawings

• Connection Items 
Count 

• Actual Pricing
• Final Job Forecast

POC 1 POC 2 POC 3 POC 4 IWPs

Path of Construction Development

Interactive Planning  

If we look at these different paths of construction, we can see the different kinds of 
output. 

From the initial stages of front end loading and project planning, through the 
construction of the built asset, you know the schedule itself is continually refined 
throughout the project lifecycle, and the schedules are fed from these type of 
events.

These stages of schedule evolution are typically classified as Class 1 through Class 5.  

Each Schedule Classification also incorporates milestones and deliverables through 
other functional groups of project execution, including basic design, estimation, 
detailing, procurement, fabrication installation and completion.  

The codification of the schedule and engineering begins with the AWP Master Index 
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and Path of Construction Planning that occur between Schedule Class 5 and Class 4.  
The Schedule should be aligned to the CWPs for the Class 4 Schedule

These schedules are fed by these types of events, and can give us more accurate predictions 
of where things are.

Each schedule classification also incorporates milestones and deliverables through other 
functional groups of project execution such as basic design, estimation, detailing, 
procurement, etc.

In this case, class Five estimate, through Baseline budgets, conceptual schedules, process 
units, and the class 4 POC2 we can align a class 4 estimate and have just a bit more 
information and see how different people are going to progress.

You can look at this and apply it to the  schedule, you apply it to engineering and 
deliverables, and we can see and this is the negotiation that we will have between 
the different stakeholders: what are the expectations of the output?

Hopefully, you are starting to see how we can leverage these paths of construction, and the 
kinds of outputs that we expect. 
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Phase DPhase CPhase BPhase A: Concept Phase Phase GPhase E Phase F Phase H Phase I

Engineering 
Milestones

Construction 
Milestones

Interdisciplinary 
IAP Sessions

IAP CWPs 60% 90%

PoC 1

PoC, Schedule, 
& CWPs 
Finalized

IAP 
Session

IAP 
Session

CWAs Identified

WBS Definition 

P&IDs
Issued

Line Lists, 
Equip. Lists, 

Instr. Lists
Civil-Struct. 
Lists Issued

60% 
Model

90% 
Model

IWP Scoping 
& Sequencing

VCM

IWP Review & 
Approval

Constraint ID 
& Removal

IWPs Issued 
for Execution

IWPs

IWP Progress 
& Close-out 
Tracking

TOPs

Testing & Turnover 
Packages Issued

Build Virtual IWPs

IFC ISOs 
& Dwgs

IWPsIWPs

Detailed EngineeringFEL-3
Definition Phase

FEL-2
Feasibility Phase

FEL-1
Concept Phase

System Turnovers/Start-
up & Commissioning 

IWP Development & 
Execution

IFA

CWPs IAP

PoC 2
IAP

PoC 4

CII: Stage I CII: Stage II CII: Stage III 
Preliminary  Planning / Design

AWP Deliverables

FEL 3 
Constructability 

Team Review

IAP

PoC 3

CWP 
Breakdown 
Begins

Status Viz
(Mat’l, 
Dwgs, Fab, 
etc.)

Construction 
Model 

Check-Out & 
Structuring

CWPs in 
Construction 

Model

Interactive Planning  

Here, we can see where these path construction events happen in terms of these 
stages defined by CII.

POC 1: we're defining the CWAs and contracts, this could be happening in the concept 
phase. We should have enough information that we can look at putting that together.

These may be adjusted depending on what you're actually doing, our path of construction 
2 we can start getting some early definition of CWPs and just improve our planning process 
and capability, starting to have general discussions about strategies on the construction 
side, installation side, and learning a little bit about that. 

In the POC 3 in the early detailed engineering, we're further refining the CWPs. We're 
further adjusting the start-end dates of those CWPs, the sequencing of those CWPs, the 
integration of those CWPs across the different disciplines. 

All that started to happen in here, and when we’re read POC 4, towards the end of detailed 
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engineering, we’ve got everything we need to have these conversations, and basically 
finalizing the CWPs right before we start handing things over to construction. 

And of course this line blurs a little bit if the project is large enough and engineering is still 
not complete, but we're releasing things whether that POC four is for one area of the project 
or another area of the project. 

Again, it depends on how big, but on a lot of these big jobs engineering is still working, and 
areas of the project have not yet started. 

For this event, how we define it, how the frequency of our path of construction events, how 
many different discrete groups that we have in these events because of the size of the job, all 
is something that gets determined. 
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STAGE II
Detailed Engineering

STAGE I 
FEED

STAGE III
Construction Execution

DEFINE, REFINE & FINALIZE THE PATH OF CONSTRUCTION

 Create a content register for all information gathered to shape the Path of Construction

 Document the client and contractor business drivers.

 Define lists of operational systems, with system completion requirements and priorities.

 List all additional timing constraints from operations beyond required delivery date for operational start-up, 
including any shut-down windows and tie-in considerations. 

 List nature and timing of required specialty construction items such as critical lifts, module handling, sequence 
constraints, etc … based upon initial constructability analysis.

 Identify long-lead equipment and material constraints. 

 Identify logistics considerations and restrictions affecting project work breakdown structuring.

Step 1A – DEFINE the initial Path of Construction

Overview 

No, we’ll look at a listing of actions and deliverables by stages, and where these fit 
into the project life cycle and time line.

Step 1A – DEFINE the initial Path of Construction

 Create a content register for all information gathered to shape the Path of 
Construction

 Document the client and contractor business drivers.

 Define lists of operational systems, with system completion requirements and 
priorities.

 List all additional timing constraints from operations beyond required delivery 
date for operational start-up, including any shut-down windows and tie-in 
considerations. 
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 List nature and timing of required specialty construction items such as critical 
lifts, module handling, sequence constraints, etc … based upon initial 
constructability analysis.

 Identify long-lead equipment and material constraints. 

 Identify logistics considerations and restrictions affecting project work 
breakdown structuring.
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STAGE II
Detailed Engineering

STAGE I 
FEED

STAGE III
Construction Execution

DEFINE, REFINE & FINALIZE THE PATH OF CONSTRUCTION

 Delineate Construction Work Areas (CWAs) within one project plot plan. Refine CWAs where beneficial to 
differentiate between major civil, mechanical and electrical work scopes.

 Categorize CWAs as modular or stick-built.   Refine CWA strategy and sequence to optimize production schedules for 
fabrication and site execution.

 List the initial set of Construction Work Packages (CWPs) and Engineering Work Packages (EWP) within each CWA.

 Identify Material and associated Data responsibilities within each CWP. 

 Identify the priority sequences for CWPs and EWPs based on overall execution strategy and inclusive of operations 
inputs from Step 2.

 Establish EPC Level 2 Schedule by CWAs and Level 3 Schedules by CWPs and EWPs.

Step 1B – DEFINE the initial Path of Construction

Overview 

Now we've moved to Step 1B – DEFINE the initial Path of Construction

In terms of defining the initial path of construction, this is where we start seeing the 
CWAs broken down into CWPs

 Delineate Construction Work Areas (CWAs) within one project plot plan. Refine 
CWAs where beneficial to differentiate between major civil, mechanical and 
electrical work scopes.

 Categorize CWAs as modular or stick-built.   Refine CWA strategy and sequence 
to optimize production schedules for fabrication and site execution.

 List the initial set of Construction Work Packages (CWPs) and Engineering Work 
Packages (EWP) within each CWA.

 Identify Material and associated Data responsibilities within each CWP. 
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 Identify the priority sequences for CWPs and EWPs based on overall execution 
strategy and inclusive of operations inputs from Step 2.

 Establish EPC Level 2 Schedule by CWAs and Level 3 Schedules by CWPs and 
EWPs.

So we come out of this Step 1B at a level to schedule to CWPs with CWAs and level 3 
schedules by CWPs and EWPs should be an output of this, and these will be 
refinements as we move through. 
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STAGE II
Detailed Engineering

STAGE I 
FEED

STAGE III
Construction Execution

DEFINE, REFINE & FINALIZE THE PATH OF CONSTRUCTION

 Augment the EPC schedule with additional activities that support the detailing of work within each CWP and EWP.

 Level 3 CWPs are refined and will form the basis of input into the master project schedule and estimate

 Optimized Project EWPs deliverable plan for producing deliverables & supporting procurement requirements

 Optimized Project PWPs deliverable plan with production, logistics and delivery strategies that support PoC

 Contracting strategies and key dates identified to support AWP Requirements for Vendors, Fabricators & Sub-Contractors

 Track the execution of EWPs and PWP’s to support the target CWP

 Technology plan supports 3D / 4D / 5D capability for planning and status visualization

Step 3 – REFINE the Path of Construction

Overview 

Step 3 – REFINE the Path of Construction

In level 3 the CWPs refined and will form the basis of input into the master project 
schedule an estimate. 

 Augment the EPC schedule with additional activities that support the detailing 
of work within each CWP and EWP.

 Level 3 CWPs are refined and will form the basis of input into the master 
project schedule and estimate

 Optimized Project EWPs deliverable plan for producing deliverables & 
supporting procurement requirements
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 Optimized Project PWPs deliverable plan with production, logistics and delivery 
strategies that support PoC

 Contracting strategies and key dates identified to support AWP Requirements for 
Vendors, Fabricators & Sub-Contractors

 Track the execution of EWPs and PWP’s to support the target CWP

 Technology plan supports 3D / 4D / 5D capability for planning and status 
visualization
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STAGE II
Detailed Engineering

STAGE I 
FEED

STAGE III
Construction Execution

DEFINE, REFINE & FINALIZE THE PATH OF CONSTRUCTION

 Augment the EPC schedule with additional activities that support the detailing of work within each CWP and EWP.

 Level 3 CWPs are refined and finalized and input into a refined master project schedule and estimate

 Project engineering deliverable plan refined for producing deliverables & supporting procurement requirements

 Project procurement deliverable plan refined with production, logistics and delivery strategies that support PoC

 Technology  with 3D / 4D / 5D capability heavily leveraged for planning and status visualization

 Contracts formalized and key dates refined  to support AWP Requirements for Vendors, Fabricators & Sub-Contractors

 Initiate the breakdown of CWPs into field IWPs where construction resources can be engaged prior to field execution 

 CWP, EWP, and PWP readiness activities in process

Step 4 – FINALIZE the Path of Construction

Overview 

Step 4 – FINALIZE the Path of Construction

We want to finalize this at some point, and that includes getting down to the final 
details of our EPC schedule activities and supporting detailing of work. 

These will need to be updated, they always are, but we want to get something 
that's very close to being final, and we are going execute against that plan. 

We bring our contractors in at this point, and we all feel highly confident that the 
probability of producing that schedule with the contractor being on the board is 
good enough, high enough, where all that work that we've done before will drive a 
significant amount of predictability, and very few problems. 

 Augment the EPC schedule with additional activities that support the detailing 
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of work within each CWP and EWP.

 Level 3 CWPs are refined and finalized and input into a refined master project 
schedule and estimate

 Project engineering deliverable plan refined for producing deliverables & 
supporting procurement requirements

 Project procurement deliverable plan refined with production, logistics and 
delivery strategies that support PoC

 Technology  with 3D / 4D / 5D capability heavily leveraged for planning and 
status visualization

 Contracts formalized and key dates refined  to support AWP Requirements for 
Vendors, Fabricators & Sub-Contractors

 Initiate the breakdown of CWPs into field IWPs where construction resources can 
be engaged prior to field execution 

 CWP, EWP, and PWP readiness activities in process

Again, we initiate that breakdown of CWPs to the field IWPs this point, because we're 
handing it to construction to do their work when they need it, and the CWPs are fed 
as they're needed. 

Let's take as much time as we can to produce the highest quality deliverables. 

And know that the contractor when they give us a schedule, they need those CWPs 
released within an 8-to-12-week period, so we want to use that time to optimize the 
whole program. 
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It's the whole go slow to go fast mindset, where we want to take as much time as we 
can to plan as much as we can to produce high quality deliverables, because by doing 
that, we're going to make our contractor successful out in the field. 

So, that will manifest itself into CWP, EWP, and PWP Readiness activities.

Throughout that process It's a constant effort to make sure that we're ready. 
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The Numbers

AWP Coding Structure
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AWP Project Set-Up - Work Process Diagram

So our focus here is down the middle. 

Through here is the basis of what we just covered the 10. These are the main items that we 
have reviewed previously. Let’s look however at the work process for defining and refining 
these deliverables.

Through this workflow will start at the feed section here and start looking at what we're 
doing preparing for the AWP kickoff sessions and information gather. 

We’re starting to set up what our requirements are. 

We're doing some of the very early project scoping. 

The AWP Kickoff Sessions are where those types of things are starting to develop in the 
plans. Next we’ll consider what these plans really mean and what are these charts look like, 
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Description - As a robust and activity codes become the ‘glue’ that 
integrates information across project  applications, the activity 
coding for the project should be communicated and approved early.   
This enables the schedule to be established for the project with 
proper encoding CWPs, EWPs & TOPs.

X

CWP & IWP WBS

SER No.       Bldg.   CWA                CWP  IWP

AT.1191-201X-331A-02-01-03

EWP WBS

SER No.      Bldg.   CWA                CWP EWP

AT.1191-201X-331A-02-01-E1

AWP Activity Coding:

As a robust and activity codes become the ‘glue’ that integrates information 
across project  applications, the activity coding for the project should be 
communicated and approved early.   This enables the schedule to be 
established for the project with proper encoding CWPs, EWPs & TOPs.

here some great ideas around activity coding and setting up some basic types of 
nomenclature. 

the CWA numbers, the CWP and the IWP how the nomenclature starts to evolve these 
types of coding structures can make AWP much easier.

Clever and smart coding structures that mean that we can look at a coding structure and 
understand, what plant, what area, what grouping it is, what discipline it is and whether it's 
a CWP or IWP in that nomenclature to be able to identify that very quickly. 

a lot of organizations use sequential type nomenclature. sequential nomenclatures to me 
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are very difficult to work with, while they are unique, easy to identify, and easy to produce, 
the problem is they mean nothing to somebody who's looking at it until they look deep into 
the content.

I prefer to use Smart nomenclature, so that you can always identify where what and who and 
how the package is to executed
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CWP = STA88-D-08-P03-01 

Project ID

Responsibility

CWA ID

CWP Type

Sequence

AWP Project Set-Up - Coding Structure

Now let's look at exactly how we arrived 
at these CWP numbers. CWP numbering 
can be handled in multiple different 
ways. so often the CWPs are intelligent 
nomenclature, sometimes you'll see that 
they're actually just sequential numbers. 
I suggest staying away from sequential 
numbers because they didn't mean 
anything, but when you get into a smart 
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coding structure at least you can read it. 
what I mean by reading it is being able 
to look at the numbering scheme and 
identify exactly what it is. so let's look at 
a typical coding structure for CWP ID. 

1. Project ID 

2. Responsibility meaning what is it, 
who owns this if you will. as far as 
what discipline it is, what is within 
that CWP 

3. CWA ID - so the CWA that it came 
from 

4. CWP Type - this particular one is a 
piping 03 package 

5. Sequence - 01 is the sequence on 
this particular one.  there is many 
variations of this but this gives you an 
idea of setting up an intelligent 
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coding structure for CWP so I 
suggest that you using some type of 
smart nomenclature for the CWP 
identify, standardized on it, don't 
change it, stick with it but using some 
type of smart ID is the best way to do 
it
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CWP = STA88-D-08-P03-01 

Project ID

Responsibility

CWA ID

CWP Type

Sequence

Responsibility
M = Module
D = Direct Hire Construction
S = Subcontract 

AWP Project Set-Up - Coding Structure

This is whether it's a module or direct 
hire construction or subcontractor, in 
this particular case according to this ID. 
that tells you the basis of the type of 
contract that is going to, which is kind 
of an interesting twist on some 
nomenclature also. so it's important to 
bring in smart or intelligent 
nomenclature when you're labeling your 
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The Scope

CWP Development
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Site Plan

CWA

CWP 
Single Discipline within a CWA

IWP

Construction Work Area

Installation Work 
Package 

An IWP is a discrete portion of a CWP that can be executed 
by a single crew for a set duration of time without 

movement, a typical IWP is sized based on what makes sense 
for said crew to complete without stop or relocation.

A CWA is a geographical division of work defined by 
construction.  CWAs should be identified early in 

the project life-cycle. 

A CWP further segregates a CWA into 
discipline specific scopes of work, 

aligned with activity items in the Level 
3 schedule.

CWP Development

The ‘Path of Construction Development’ entails the systematic break-down of 
construction activities first into geographical Construction Work Areas (CWAs), then 
into discipline specific Construction Work Packages (CWPs).   

CWPs may be refined further into a more robust sequence of activities within a 
CWA, and ultimately divided into smaller Installation Work Packages (IWPs) that 
contain manageable instruction sets, drawings and material requests for field crews.

So if the Work package breakdown illustrated here is the basis for how we structure the 
components that make up the Path of Construction lets look at a little more detail for each 
Package type.

First off, you're going to see the site plan. That's basically the entire scope of the work to be 
done. lt's the overall plot plan identifying the entire project scope, either the ISBL or the 
OSBL that is inside the battery limits or outside battery limits, so it’s the overall.

Then, you've got the CWA or Construction Work Area. The construction work area is really 
a geographical division of work that's generally defined by construction early on in the 
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project lifecycle.

We will sit down with construction and identify where the different work areas are going to 
be. This is a unit, for example, and what the basis of the separation of those different work 
areas is going to be at that point construction.

Work areas are not discipline-specific, they are geographically-specific, so everything in that 
general area. CWAs are used as the first division of the project to establish the level 2 
schedule and the initial Path of Construction.

A CWP further segments the CWA into discipline-specific scopes of work aligned 1 to 1 with 
activity items in a Level 3 schedule. CWPs are schedule line items. They are geographical 
division-based on the discipline and there are much smaller groupings. You might have 
multiples that roll up to a CWA depending on your sizing. They are division of labor based on 
what makes sense before crews work and where crews will work in that area. As the CWPs 
are used to define the Level three schedule they are further used as a tool to identify a 
refinement of the Path of Construction.

IWPs are a discrete portion of that CWP to be executed by a single foreman and crew over a 
single duration.

Now, what do we mean by single duration?

What we're typically talking about is shift. If there are 10 days on and two days off, or 11 days 
on three days off, then maybe you're building installation work packages to fulfill that 11 
days of work.

All that being said, that's kind of the rule of thumb and it's been typical in the industry.

The truth is, IWPs need to be scoped and built based on what makes sense for the grouping 
of work. It is for a single crew for a set duration, but that may be very small packages or very 
large packages depending on what work is actually to be executed. If you are in the process 
of installing risers off a drain system, you may only be able to get certain activities done at 
certain times based on excavations, you may only have a 40-hour work package which is 
installing a single-riser for a drain. However, on the opposite side of that explanation, if 
you've got a large amount of repetitive action -
let's say you've got iron workers that are manually assembling a pipe rack so they're doing it 
stick built. They're going to be erecting many, many bents and in doing that you may group a 
lot of those together into a single package and end up with a couple thousand hour package. 

The end result is an IWP in what makes sense for execution of a single crew for a set duration 
of time. That is key. A single crew for a set duration of time. Meaning it is not a package 
that's going to be partially done now and then partially done by a different crew later and 
then maybe revisit it at some point. Set duration of time by a single crew. 
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For a long time in the industry there's been a misconception that all packages need to be 
firmly cut at the 500 hour mark that's just simply not true. They need to be scoped as a set 
duration of time for a single crew. So let's review slightly:

The site plan is an overall project. CWA is a geographical area that we've broken it down to, 
that we're going to use for basic path of construction planning.

CWP is a discipline specific smaller grouping from within that CWA that does not cross 
boundaries of a CWA, but is within that CWA as a breakdown of it and used for the 
refinement of the Path of Construction.

Then, we've got another, the IWP, which also doesn't cross boundaries of its predecessor the 
CWP. Its geographical breakdown of that information, is discipline specific also, as is the 
CWP.  We don't put thousands and thousands of hours into an IWP, but it's a reasonable 
amount of hours for a single crew for a set duration of time. Single crew, set duration of 
time. Very key.
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CWP Development

Beginning with the end in mind,’ operational systems  start-up strategy & timelines 
influence the early definition of the Path of Construction, encoded as a flow of 
CWAs and CWPs for the project.   Based upon the defined sequence of CWPs, 
engineering and procurement deliverables are aligned to the needs of construction 
and commissioning.   

The CWP boundaries are used to derive organization structures for engineering and 
procurement deliverables, facilitating alignment, prioritization, and construction 
readiness reviews across project delivery phases. 

The path of construction needs to consider and contain a lot of this information. 

We want to be able to show that path of engineering and how that's going to reflect.

If we must adjust, or somebody expects a CWP to be completed, or started in six months 
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and it's a challenge for engineering, engineering needs to step up and say, “this is how I'm 
going to support that. If I can, I need to put more resources on or the fact that vendors take 
so long, we can't get that to you in six months, but that piece of work will take eight months 
to be ready.”

It’s important that you come in prepared to these sessions with engineering, and can plainly 
explain and understand the path of engineering that's going to affect that path of 
construction, and then construction can make the right decisions to adjust those CWPs.

Same thing with the procurement. 

Don’t think this is construction driving everything. It can't be. 

Everybody talks about Construction driven approach, which does not mean whatever the 
construction manager says, goes.

It means that we're going to think of Construction first and then we're going to align to a 
path of construction with engineering and procurement. 

Once we all agree on the path of construction, we're going to make a commitment to what 
we're going to do, we're going to align our priorities, and we're also going to make a 
commitment that we are going to collectively experience issues, and produce a plan to 
address those issues together.

This is where the interactive planning comes in to play.

When we collectively agree on that path of construction, we build better path of 
construction outputs, we build better procurement processes, and Engineering deliverables. 

Collaboration is vital and it must consider several factors and players, including identifying 
key start-up dates.

So there's going to be a conversation that happens between the construction and systems:
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If this is how we are going to start-up, can construction actually support that start-up?  

It may not be the way the project is configured.  Construction may have to go from east to 
west, so construction actually support sthat startup system from west to east.  There must 
be a conversation about that, about how to best coordinate that and make accommodations. 

Or, if construction needs to accommodate that, here are the implications: the additional cost 
or the additional schedule time, or whatever that might be or the risk of the project if we 
have to follow that system startup plan exactly. 

So this path of construction again, as we talk about keeping the end in mind, systems and 
how we want to get turnover, is an important conversation to have.

These people rarely ever get invited early into the party, and they need to be prepared to 
reflect to construction the importance of how they see things starting up. 

Everybody has a voice. everybody can have a share in the decisions. 

We want to optimize this production system that you're seeing here, and optimize how we 
deliver everything in the best way possible.

240



AWP UNIVERSITY

CWA 05A North/South Pipe Rack

CWA 01 Heater

CWA 04 Compressor
CWA 02 Reactor

CWA 03 Scrubber

CWA 11 MCC

CWA 09 
Debutanizer

CWA 08 
De-Ethanizer

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05B E/W Pipe Rack

CWA 10 
LCGO Filter

CWP Development

The Path of Construction is initially encoded as a set of CWA boundaries on a 2D 
plot plan for the project.  

The CWAs are categorized as module fabrication or stick-built, and further 
categorized with project specific work scope types such as rack areas, process areas, 
buildings, control centers, etc.

It is critical to agree on the CWAs. 

As you look at this plot plan, you divide it nicely into these different facility groups and it 
looks really simple. 

But maybe there's a better way to do this. Maybe that rack gets cut in half and maybe 
some of these or several different ones could get cut in half. 
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If we look at the path of construction from a simplistic view of this, great, we’ve got the 
areas. But what we need to also consider is how does this affect our module fabrication or 
stick build?

We can start thinking about this in the Contracting perspective, and we can look at the scope 
types rack areas, process areas, buildings, control centers, all need to be  areas of 
consideration, because they may all have different types of planning type programs that have 
to be applied to them. 

So for the most process areas, they all might be the same, but next we’ll look at what might 
happen underground. 
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CWA 13 High voltage Duct Bank

CWA 12 Underground (Pipe & Electrical)

CWP Development

Keeping in mind that a CWA is a “work area” and not strictly a designated plant 
area, it will be practical and necessary at times to allow CWAs to be overlapping.

For example, the CWA for the project underground work, site prep, and high voltage 
duct bank were overlapping with the primary set of CWAs shown in the previous 
page.

We may want to identify underground construction work areas that are below ground, 
because there are different systems that are going to come into play. 

We need to approach these a little differently, they’re longer runs. 

We break him down in the underground to use the smaller CWPs, so we can start 
integrating those with above-ground CWPs, but the fact is we want to plan differently. 

We want to look at underground and, in some cases, not only is it a designated plant area, 
we’ve also been on projects where the areas are elevation related. At certain elevation, for 
example everything up to the 60 foot level, is one area , and then up to a hundred twenty 
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foot level is another area, and we need to start looking at elevation, for a true 3D perspective 
on areas, and there is a little bit of overlap. 
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CWA 01 Heater

CWA 05A 
North/South Pipe Rack

CWA 04 Compressor

CWA 02 Reactor

CWA 03 
Scrubber

CWA 11 MCC

CWA 09 
Debutanizer

CWA 08 
De-Ethanizer

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05B 
E/W Pipe Rack

CWA 10 
LCGO Filter

Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWP Development

As engineering progresses on a project, the CWAs evolve from a 2D representation 
on plot plans into a full 3D representation as encoded in the Plant Design System in 
place on a project.

We can look at these CWAs and start breaking them down. 

In this next example we’ll go into more detail, as we look at spine of this project, the pipe 
rack right down the center. 
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

Here we go from the 2D perspective to a 3D perspective.

In this CWA we may have several disciplines represented.

We can look at a CWA as a north-south Pipe Rack, and within that CWA we can see a large 
CWP for the rack structure itself. 

And there is a rack structure for secondary steel. 

We're going to identify that as a separate CWP. 

We're going to look at all the miscellaneous steel on the rack structure as another CWP, the 
rack piping is a CWP, the equipment is a CW, and the piping to equipment as a separate 
CWP. 

244



These multi-disciplined teams come together and can make decisions on how they want to 
break these down. 

244



AWP UNIVERSITY

Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

In this slide we look at the rack structure, the primary steel. 

This is the view of the entire rack structure all at once, and we will define this into IWPs at 
some point, but it is good to look at the rack structure, the primary steel, in this view. 
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

We're going to look at the secondary steel, the little braces and what have you, as another 
CWP.
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

All the handrails, and gratings will go into another CWP.
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

And again the rack piping itself is going to be CWP, and you can see where the rack piping 
sits inside the structural steel. 

There is going to be conversations that need to be had about the IWP development 
between the structural steel and the piping here.
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

And here on the top we have all the equipment, which has an impact on on 
hookups and and structural steel as well. We’re going to have a CWP here that 
we’re going to define as Piping to Equipment.

The more that we have this interaction, the better. When it comes to sequencing of 
steel, for instance, or breaking up this into different CWP’s. 

Obviously, it matters to a lot of people, but trade offs need to be made. 

And if we look at the the overall optimization of that rack structure, we might ask 
Steel to spend a little bit more money because we're going to save significant 
amounts of time and piping.  We have to enable that tradeoff by facilitating these 
conversations, if there is indeed a significant benefit.
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Click on CWAs 05A and CWA 10 below to review the CWPs in those areas.

CWA 10 
LCGO Filter

CWA 04 Compressor

CWA 05B 
E/W Pipe Rack

CWA 01 Heater

CWA 07 
Frac Stripper

CWA 06 
Diesel Stripper

CWA 05A 
North/South Pipe Rack

CWA 05A North/South Pipe Rack – GM Work Scope

CWP 05A-25.01-S1601.00 – Rack Structure - Primary Steel

CWP 05A-25.02-S1601.00 – Rack Structure - Secondary Steel

CWP 05A-25.03-S1601.00 – Rack Structure - HR, LDR, GR

CWP 05A-41.01-S1601.00 – Rack Piping

CWP 05A-51.01-S1601.00 – Equipment

CWP 05A-41.02-S1601.00 – Piping to Equipment

CWP Development

The idea is to bring the single disciplines into the refinement process to bring the 
CWPs into more logical sequencing later in the project as the detailed design 
progresses. 

The more we get into it, the better the conversations we can have, and the 
implications of our designs can start becoming a discussion point to share, as we 
collectively produce optimization strategies. Saving significant time and money by 
thinking of challenges and designing our CWPs differently. 

Here we also show the CWP that we’ll find as piping to equipment. 

We’re looking at these as larger Scope.

if the piping is sitting in this intermediate layer, we want our stakeholders to have 
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conversations now. Not only do we need to start defining the CWPs and breaking up 
those CPS, but also anticipating what may be in the future for IWP planning.

We may need to divide this up into different CWPs, because obviously the piping contractor 
might find a lot easier to have the structural steel be held off at a certain level so they can lay 
a bunch of piping directly without having to snake it through a lot of structural steel. We 
don’t know that if we don’t have the conversations.

The more we share information, especially in 3D, the more conversations people can have, 
between disciplines, on how they might want to engineer something to enable a plan to take 
place. 

Are we going to start from north to south? East to west? Have conversations like that 
because of whatever reasons. Crane access, all these things come into play, so we want to 
have those conversations with all the players.

The same conversations happen with equipment: when needs to be in place and how do I 
need to proceed to do all your hookups? The more that we have this interaction, the better 
decisions we can make.

So again, we're going to identify all this and have conversations about how all this will fit 
together and who needs to do what. 

What we do on CWPs will help the handoff to the contractor better understand what they 
need to do and the integration they need to do, because they will have received better 
information, in this case from the EPC. 
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AWP
04.B

To CWP 
Readiness 
Reviews

Initiate Master 
Project Schedule 
from Template 

for AWP Projects

AWP
03.D

Acquire Latest 
Versions of  

Outputs from Path 
of Construction 

Planning

AWP
04.A

AWP-WPD.04.01 

From Initial 
Path of 

Construction 
Planning

Yes

No

Update 
Schedule Logic 
& Dates with 
Team Inputs

AWP 
Checks?

Establish Schedule 
to Support AWP 
Coding Structure 

& Logic

Review and 
Validate AWP 

Coding Structure & 
Logic in Schedule

AWP-WPD.04.02 AWP-WPD.04.04 

AWP-WPD.04.03

AWP-WPD.04.05 AWP-WPD.04.06 

Publish Master 
Project Schedule 
& Exports for Use 
in AWP Systems

AWP activity led by AWP team

AWP activity led by others

Std project activity, no change for AWP

Std project activity with changes for AWP

Inputs

Outputs

A. POC I outputs - Which include 
Construction, Procurement, 
Engineering and Project 
management inputs

I. CWA's defined by 
discipline 

II. EWP's  defined 
B. Level II schedule

I. POC 1 outputs
II. IWP release Plan
III. Project Coding structure
IV. Schedule analysis and 

refinement

A. Level III schedule - ready for 
analysis by Project Team.

B. Project Coding structure 
C. IWP Release Plan - 1st pass
D. POC II

I. Further refinement of EPC 
schedule to Level IV

AWP Best Practices - Master Project Schedule by CWP

Initiating the master project schedule is the first thing 
from template. We're going to look at it from the 
point of view of the CWP readiness and the CWP 
issuance and what's required. Master project 
schedule is issued, acquire latest versions of outputs 
from the path of constructions. Now we've got an 
iterated master schedule, updates schedule logic 
dates with Team inputs. So based on the schedule, 
and support AWP coding structure and logic and 
input from others, we're going to continue to drive 
that. Review and validate AWP coding structures 
and logic in the schedule, ensuring that it follows. 
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This is important to continue to follow this metric 
down and start to use this as referenced to review the 
CWPs against. We're doing a feasibility analysis, that 
feasibility what's the feasibility of being able to issue it 
is what we're really talking about. So, through this 
reviewed workflow, once and we looked at it in detail 
earlier. Before we get through publishing the master 
schedule, we need to also identify whether the CWPs 
that are in the schedule, and the items that are cited 
within those CWPs and that level three schedule 
node can be issued. 

The master project schedule needs to have that 
feasibility at a CWP level confirmed. If we don’t, 
according to constrain analysis and schedules 
according to materials and such, have a good feeling 
that we are going to be able to issue the CWPs 
based on what the master project is schedule is 
saying, then we're simply not going to be able to 
issue the master project schedule as it sits because 
it's obviously a wish, not actual fact. Feasibility 
analysis of the CWPs as we continue through this, it's 
very important to vet that master schedule. We can 
put any date we want to level three activities. But if 
the CWPs are not ready, and you haven't conducted 
this feasibility analysis that we're talking about, then 
the schedule doesn't mean a whole lot. 
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Plan Start of an 
CWP Field 
Execution

Leverage Start Dates of CWP Field 
Execution to Define Critical 

Milestones in CWP Development 

Latest Date to 
Start IWP Level 

Planning

Latest date to 
Publish 

Engineering 
Deliverables as 

Issued for 
Construction

Latest date for 
engineering to have all 

required inputs and 
constraints clear

Latest date to 
requisition / expedite 

supplemental 
materials to be on-

site in time

CWP 
Start Date

Engr 
Clear Date

Engr 
IFC Date

Mat’l
Buy Date

CWP Release Planning

From the PoC exercises we will gain alignment on CWP start dates.  Working backwards 
from those dates we also establish “need by” dates for:

[Click mouse]

Starting of IWP Planning

[Click mouse]

Material buy dates for on-site on-time delivery

[Click mouse]

Engineering IFC publishing dates

[click mouse]

Engineer dates for clearing all constraints to complete engineering
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Description

FEL 2 – Design Basis

Construction Exec

Class 4 Estimate

Class 1 Estimate

FEL 3 / FEED 

Class 3 Estimate

• Final Investment 
Decision (FID)

• Project Baseline 
Budget & Schedule

• MTOs from 3D 
Model & Engr Data 
sources

• EWPs in Schedule

• Design basis for PEP
• Equipment & Lines 

Defined
• Bulks Factored
• Schedule by CWAs 

& CWP

FEL 1 (Conceptual)

Class 5 Estimate
• General Project 

Baseline Budget & 
Schedule

• Conceptual Schedule
• Process unit 

capacities, utilities 
and off sites 
requirements

Detailed Engineering

Class 2 Estimate
• Firm Quantities
• Trend Quantities 

by CWP
• Re-baseline As 

Necessary
• Incorporate TOPs 

in Completions 
Schedule 

• Final MTO from 
IFC Drawings

• Connection Items 
Count 

• Actual Pricing
• Final Job Forecast

POC 1 POC 2 POC 3 POC 4 IWPs

Path of Construction Development

From the initial stages of Front End
Loading and Project Planning through 
the construction of the Built Asset, 
the schedule is continuously refined 
throughout the project life cycle. 
These stages of schedule evolution 
are typically classified as Class 1 
through Class 5.  Each Schedule 
Classification also incorporates 
milestones and deliverables through 
other functional groups of project 
execution, including basic design, 
estimation, detailing, procurement, 
fabrication installation and 
completion.  

The codification of the schedule and 
engineering begins with the AWP 
Master Index and Path of 
Construction Planning that occur 
between Schedule Class 5 and Class 
4..  The Schedule should be aligned 
to the CWPs for the Class 4 Schedule

AWP Best Practices - Master Project Schedule by CWP

Through the different FEL phases, and we had 
reviewed this document previously. But we're going 
to hit it from the point of view of understanding the 
CWP feasibility. Now, what I want you to take away 
from this is through the different iterations in the path 
of construction. The requirement in the class 
estimate gets obviously much more refined. But so, 
does the feasibility analysis of the CWPs, once we 
get to a class one estimate, we have a rock-solid 
idea of whether we're going to actually execute
because now we're at the portions of the CWP and 
those portions being IWPs can absolutely be 
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executed. Now we're going to complete the feasibility 
though, for issuance to the field, typically on a CWP 
around the class two. 
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CWP
Construction Work 

Package

A. Scope of Work Description
B. Drawing List(s) 
C. Materials List(s)
D. Relevant Vendor Data / Docs 
E. Reference Documents
F. Quality Requirements 
G. Safety Requirements
H. Environmental Requirements 
I. Equipment Needs
J. Construction Methods
K. Schedule / Budget Information

CWP Preparation

For a CWP, everything that needs to go into the box includes:

A. Scope of Work Description

B. Drawing List(s) where all drawings and related model data are fully 
completed IFC drawings

C. Materials List(s) where all materials are procured and will be made 
available to meet CWP execution start dates

D. Relevant Vendor Data / Docs 

E. Reference Documents

F. Quality Requirements 

G. Safety Requirements

H. Environmental Requirements 

I. Equipment Needs

J. Construction Methods

K. Schedule / Budget Information
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The Release

CWP Release Review
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Overall Readiness Status

0% 3/21/2016 Rod Torque

Dependency Trend% Complete T- DateStatus Responsible Party

Testing 

Mechanical Completion 0% 4/6/2016 Billy Bob

0% Sally WhiteInstallation

QA/QC 0%

T = 1/25/2016

Joe Planner

93% 11/9/2015 Bob ButtonMaterials

Fabrication 100% 11/16/2015 Guy Mosel

100% 10/12/2015 N/A Bryan SteeleMTO 

Data Quality 97% 11/2/2015 N/A Roger Vale

100% 10/5/2015 N/A Carl McGinleyModel Checks

Drawings 100% 10/5/2015 N/A Bryan Steele

Engineering 100% 9/21/2015 N/A Carl McGinley

Select CWP

T = Plan Start Date:
1/25/2016

100-07-CN-436012-01
Legend

Complete

Issues to Address

Urgent Attention

N/A

N/A

N/A

N/A

N/A

3/2/2016

Drill-down to Check on CWP 100-07-CN-436012-01

CWP Readiness Reviews - Overview

265



AWP UNIVERSITY

Pipe On Hold
Pipe Non-IFC

CWP 100-07-CN-436012-01
Identify Engineering & 
Materials  Readiness Status 
and Drive Priorities 

Pipe IFC

CWP Readiness Reviews - Overview
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https://www.bentley.com/en/products/product-line/construction-software/constructsim

CWP Readiness Reviews - Engineering Status
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https://iconstruct.com/case-study/fastjv/

Color Code – Steel Status

Fabrication Started
Fabrication Complete
Field Fab Complete
Treatment Complete
Partial Treatment Complete
In Assembly 
Dispatched to Site 
Partial Dispatch
FAST Site Received
Partial Received

Legend

CWP Readiness Reviews - Materials & Fabrication
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Constraint Checks on CWPs

Image provided courtesy of O3 Insight, Inc. All Rights Reserved
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Image provided courtesy of O3 Insight, Inc. All Rights Reserved

CWP Release Curves
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CWP Readiness Checklist
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The Champions 

Aligning Leadership with AWP
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Pushing Rope
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Leadership
Budget

People

Process Technology

Contracts
Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork

Effective Leadership - Making a Difference
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Technology
Leadership

People

Process

Contracts
Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork

Budget
 Need to Commit 

Resources & Budget

 AWP Model: Spend 
1-2% to SAVE 10%

Effective Leadership - Making a Difference
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Technology

Budget

Leadership
Process

Contracts
Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork Need dedicated AWP Team 

(Planners + Technicians)

 People with the right skills

 Empower Support Resources 
• Assignment of AWP Champions 

at Corporate Level 

• AWP Manager for Project 
Should Report Directly to PM

People

Effective Leadership - Making a Difference

283



AWP UNIVERSITY

Technology

Budget

Leadership
People

Contracts
Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork Overlay AWP on 

Existing Processes

 Allow for 
Innovative Ideas

Process
 Develop Detailed 

‘Playbooks’

Effective Leadership - Making a Difference
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Process

Budget

Leadership
People

Contracts
Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork Must Understand 

Need for the Virtual 
Construction Model

 Focus on Integration 
with Strong Revision 
Management

 Create Effective 
‘Pull’ Demand from 
Construction Users

Technology

Effective Leadership - Making a Difference
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TechnologyProcess

Budget

Leadership
People

Removing Barriers

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork

 AWP Reqs
Flow-down

 Provide AWP 
Enablement 
in Flow-down Contracts

 Collaborative 
Contracting 
Strategies

Effective Leadership - Making a Difference

286



AWP UNIVERSITY

Technology

Contracts

Process

Budget

Leadership
People

Management

Building

Planning

WFP

Motivating

Collaboration

Success

Communication

Strategic
Engagement Work

Support
Teamwork Use Feedback To 

Identify Issues

Removing Barriers

 Steer Adjustments 
to Make it Work

 Positive vs Negative 
Accountability

Effective Leadership - Making a Difference
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The Execution

What is WorkFace Planning?
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WHAT IS WFP?

What is Workface Planning (WFP)?
The result of the overall AWP process is for the Constructor’s Workface Planner(s) to create constraint-free 
Installation Work Packages (IWPs).

IWPs include:

 1-2 weeks worth of work 
for 1 crew 

 Work Instructions and 
detailed scope 
description

 Construction Drawings 
and 3D Images

 Material Requirements

 Safety Requirements

Construction Work Packages

CWP CWP CWP

Installation Work Packages

IWP IWP IWP IWP IWPIWP IWP

Construction Work Area
Workface Planning (WFP) is the 
process of organizing and delivering 
all elements necessary before work is 
started to enable craft persons to 
perform quality work in a safe, 
effective and efficient manner. 

WFP enables quick-time status 
updates across various stages of the 
project by utilizing tools which ensure 
all items needed for the scheduled 
work packages are available before 
they are released for execution. 

What is Workface Planning?

Let’s start with the official definition of WorkFace planning and then dig into the 
details.

Workface Planning (WFP) is the process of organizing and delivering all elements 
necessary before work is started to enable craft persons to perform quality work in a 
safe, effective and efficient manner. 

WFP enables quick-time status updates across various stages of the project by utilizing 
tools which ensure all items needed for the scheduled work packages are available 
before they are released for execution. 

The result of the overall AWP process is for the Constructor’s Workface Planner(s) to create 
constraint-free Installation Work Packages (IWPs).

IWPs include:
 1-2 weeks worth of work for 1 crew 
 Work Instructions and detailed scope description
 Construction Drawings and 3D Images
 Material Requirements
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 Safety Requirements
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CWP Release 
Review 1

IWP Scoping
Sessions 2

IWP 
Release Plan 3

Draft IWP
Development 4

Final
Review 7

Constraint
Clearance 6

Release to
Construction 8

Commit to Work
Schedule 9

Short Range 
Planning 12

Stage
Materials 11

Execute Work and 
Report Back 13

IWP
Close-Out 14

Submit Material
Request 10

What is Workface Planning?

This is a a basic IWP lifecycle, if you will, or planning 
identification lifecycle.

In AWP 313 and AWP 314 we go much deeper into 
the IWP lifecycle, including how an IWP is built 
initially, how it continues down the supply chain, and 
how its managed through its entire life. 

But today, we're going to cover the basics here, and 
we’ll start at the CWP release review.

Once we have that CWP that's been released, we 

297



can start to scope the IWPS from it. 

An IWP scoping session is really where we all get 
together in a room and go, how do you want to 
execute this? 

How do you want to break up the model? How do you 
want to break up the work? 

We’re in a CWP, this is our little area, we're looking at 
this small grouping of data. How do we want to break 
this up so that different crews can execute it in a 
timely and efficient manner?

So we're going to build logic into it to identify how it's 
to be built. 

This is really, for all intents and purposes, a field level 
constructability session. And that's the best way to 
look at it. It’s isn't just a matter of deciding,okay, these 
two drawings go here, these two drawings go there, 
these two drawings go here, that's a bad way to look 
at I WP scoping. 

IWP scoping must be looked at as constructability 
planning.

You're going to put items together that makes sense 
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to be constructed together.

You're going to put items together that are on the 
same elevation.

You're going to put items together that are just simply 
physically in the same geographical area. And 1 crew 
can easily develop and build those items. 

When it comes to scoping an IWP, we’re not 
concerned about what an item is, other than that it's 
part of that same discipline. 

Certainly we may not have the crew mix to execute 
specialty things in every crew. 

But if we've got some six inch and some small bore in 
an area that's all together, all these connections are 
together, for example in a module interconnect. It’s 
very common that you've got several interconnects, 
and they've got four or five different systems 
represented within three, or four meters of each 
other, and they could be all together in 1 IWP.

And that could be all in one idle up. But if it's all 
carbon steel, six inch pipe, I don't care what system 
it's in, I just want to know that 
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A. I've got a welder that can execute the proper 
welding specification, and

B. I've got enough crew to execute it. 

C. I've got the scaffold required and the access 
required to be able to access the components that 
are within this IWP and they're together within a 
geographical area ,so I don't have to mold and

D. D mold from an area. So mobilize go to one area 
then go to another area in order to execute. That's 
important to note when scoping like items that are 
geographically executed together is what you 
really want to pay attention to the scoping 
sessions and I probably went too deep on that 
because we're gonna get to a section here on idle 
up scoping. But let's review this in general just so 
we get a good handle on what is workforce 
planning

From there we create the IWP Release Plan

WP release plan we're gonna look here today in this 
at ibp release plans and give a few examples of them 
show some very, very basic spreadsheets of what a 
release plan actually looks like. So that we can start 
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to understand that the early early stages of an i WP 
release plan is literally just a list of packages on a 
spreadsheet. And then as they are developed that 
starts to flesh out with with sequence and timing, and 
estimation and execution plan, those types of things 
as we continue down. We're going to start to develop 
those ibp release plans very early in the project. And 
we're going to look at that and discuss it. Are you 
having problems hearing my voice? Fernanda?

All right. So let's continue on. So IWP release plan, 
we're going to dig into those so that you can see 
really, how they how they work, how we would start to 
load them early, and how we evolve them. They're an 
evolutionary living document, and what that really 
means and how we work with it. A draft iWP
development, we're going to look at how we build 
some of the early IWA piece. You know, when we go 
into draft development, what are we looking at, we're 
looking at creating a folder for them, we're looking at 
creating a basic scope for it. If we're really lucky, we 
might identify what drawings might be coming for it, 
we might have some bootlegs at the time. So we 
might, we might have some basic nomenclature, the 
odds are at this draft development stage, we're not 
going to have drawings yet. But we're going to start to 
scope the requirement for an idol up for the specific 
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purpose kit. Once we get through that draft 
development. Initially, we're going to start constraint 
clearance. And once we get past building the word 
package, and it's going to continue to evolve, and 
once we get into constraint clearance, once that 
package has evolved, and we've cleared all 
constraints against it, meaning that we can now 
execute it based on the fact that all materials are 
there, we've got crews that are able to execute it. 
We've got all of the items that are required, were 
scheduled, we got access to the area permits are in 
place, those types of things, all the camp constraints 
are removed, then it goes through final review. And 
once it's fun goes through final review. It's identified 
that Yep, okay, it's executable, it's good to go. And 
yes, in fact, you have removed all of the constraints, 
it'll go through to release to construction. Now you 
notice that it goes to two prong approach here. And 
where it goes to release it to the construction, well, as 
we release it to construction, we're also going to be 
submitting the material request for it. Now, why do we 
do that we submit the material request at that time, so 
that the material department starts staging the 
materials at the same time, as that bag and tag, we're 
making sure that they get in there. And they they
based on the MTO for that I WP and we'll talk about 
mtos and what they look like for an eye WP here 
coming up. But they staged those materials and they 

297



commit to that work schedule. Once it's released to 
the field, so materials are going to show up. There's a 
schedule for it. We commit to the work schedule 
through through field level planning activities that are 
done. We go into short range planning to identify 
each week, what we're going to be looking at/

All right, and then as we get into moving through, we execute the work and report back. So 
we've gone through this planning activity, and then we have gone through our short range, 
short range planning and production control. So this is what are we doing each day, if you 
will, within that time period, that set for the execution of that IWP. We're going to execute, 
execute the work package and report back and then we get into it IWP closeout. Once you're 
in it, WP closeout. That's extremely important. We've talked about it several times, but I 
cannot continue to talk about it enough. That IWP closeout is what makes a WP and 
workforce planning work. We need to complete the loop on all work, we need to report back 
if we don't do closeout often QA QC does not know that things are ready. If we do not report 
back testing is not done. If we do not report back we don't get paid. Often because we're 
paid on progress on many on many jobs reclosing. Out idle VPS is paramount and extremely 
important.
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1st IWP

2nd IWP

3rd IWP

5294AS453A-QF-01

5294AS453A-QF-02

5294AS453A-QF-03

IWP Scoping Sessions

So that first item up is going to be the platform, the 
main pad that we're looking at. 

And then we're going to go to the second the second 
item up for the civil implementation is going to be the 
pedestal right, 

then the third is going to be the embeds and the 
mounting rails for this in this particular area. So as 
we scoped it, it's a pretty simple scope. But now you 
can see how we're starting to break it down. Of 
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course, we're going to start getting into the other 
pedestals and items within this particular civil area. 
But just to keep it simple, we're going to this first, 
second third, showing that obviously, sequentially and 
governed by gravity, we're going to start building into 
these particular areas for scoping the IWP. 
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Look to achieve 3-4 weeks of constraint 
free IWPs released for each crew.

Review, Approvals and Release for Construction

You're going to look at certain things like stack bar 
graphs like this one, to identify your level of 
readiness and work front buffers. This tracks how 
many IWPs and how many This is actually by hours. 
But how many hours how many IWPs  are ready to 
go how many hour how many hours are constrained, 
the red is urgent, not assigned in the 10. And as you 
go down, you can see that we are fine early on. But 
where we should be working, we've got lacking in 
buffers, that's going to cause us some issues. So it's 
extremely important that we start watching with 
these types of graphs to ensure that they're tracked 
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and ready to review. So we're reviewing three to four 
weeks ahead of issuance and maintaining them. So 
when they're reviewed, we're checking to make sure 
material statuses are available. Because again, we're 
not going to pull materials until it's been reviewed and 
okayed. So you're going to need a few weeks ahead 
of time to do that
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NOT SO GOOD GOOD

2. Very little constraints identified 
(doubtful the project is this 
‘smooth’)

3. Printing out packages too soon

1. Challenges with close-out of packages

IWP Close-Out

Let's look at it here. So good report, you can see 
that the skyline every day as it goes by, we're hitting 
targets, we're hitting targets. And just before we're 
actually at today's mark, we've got some incomplete 
work, which is what exactly you would expect. It's 
important, but we do have some possible constraints 
coming which is an issue because this wonderful 
line that we're on, could have a problem. We've 
identified constraints, we've got them here. But this 
could be a problem if these constraints aren't clear. 
But we should start to see skylines that come along 
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like this. We may have some incomplete issues, but 
we're always going to have some incomplete items 
that we're going to track against. But these have 
been reported as incomplete for one reason or 
another. And those will probably go into a punch list 
and be cleaned up. You're never going to achieve 
100% completion one after the other. There's always 
going to be going to be some that are. But if we look 
at this report, they've just simply left them open. As 
they're started, there's not they haven't been marked 
as incomplete, which means there's a reason logged 
as to why they're incomplete. We look over here, 
there's no reason as to why these are still light blue, 
and they're just out there on a superintendent's desk, 
I guess. We have no idea why the plan is starting to 
fall apart. And it's getting worse as we go on. 

This is a good looking bar graph. And I'm happy with 
a graph that looks like this, of course, we'd like it to 
be much cleaner, and that there's no incompletes and 
that it's fully green ahead of constraints coming. But 
in this case, this is acceptable, because this is pretty 
much a reality. And this actually did come from a real 
report. But that needs to be tracked so that you can 
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do your closeout. And doing a proper closeout is 
highly important. We actually at the University have a 
four hour class just on closing, tracking and tracking 
IWPs . And because it is that important to ensure that 
they get closed out properly. Otherwise, you start 
getting graphs that look like this. Lots of light blue, 
everything started, nothing's finished, that's a big 
problem.
I once went to audit a project, a very large project, I 
won't tell you, but it was one of the largest in recent 
history. I spent a month auditing the project. When, 
when I started to audit, one of the things that I found 
immediately was they had they were producing 
26,000 IWPs for the entirety of the job. When I got 
there, they had 1800 open IWPs . When I looked at 
their burn rate, they shouldn't have had any more 
than 200 to 300 IWPs  open. And based on their burn 
rate at 1800, they were they had serious issues. And 
what ended up happening is they had a situation 
where they had whole points in the IWPs that were 
not being resolved. They were not working with QA 
/QC, there was lots of IWPs that were being done in 
piecemeal, I won't get too far into it. But if you if your 
burn rate says that you should have about 200  to  
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300 IWPs open, and you've got 1800. We obviously 
have an issue to move ward on how that particular 
workplace planning program is being ran. So enough 
of that, but let's move forward to closing out IWPs 
Paramount, super important. It is my pet peeve 
because I go to so many projects that that are not 
closing IWPs efficiently, and it's a big deal for the 
health department. 
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Example of the Next-Gen IWP

Next-Gen IWP IWP

Click thumbnail on the left 
to see full view

So what’s IWP looks like, what's being created. we reviewed this in detail yesterday 
so we're going to click through a very quickly
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Example of an IWP?

IWPNext-Gen IWP

we've got the cover page. we reviewed the different aspects of the cover page
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Example of an IWP?

IWPNext-Gen IWP

The 3D snapshot page so this is a different person that's creating the page
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Example of an IWP?

IWPNext-Gen IWP

You've got a person that's that specifically focuses on doing all the material checklist
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Example of an IWP?

IWPNext-Gen IWP

Then you've got that PDF technician at PDF lead is responsible for creating all these 
drawings with the clickable progressing, like you see here
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Example of an IWP?

IWPNext-Gen IWP
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Example of an IWP?

IWPNext-Gen IWP
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Example of an IWP?

IWPNext-Gen IWP
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Example of an IWP?

IWPNext-Gen IWP

Then you've got a person who's responsible for populating safety information and 
access planning information based on what they seeing
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Example of an IWP?

IWPNext-Gen IWP
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Example of an IWP?

IWPNext-Gen IWP

The tracking record
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Example of an IWP?

IWPNext-Gen IWP

And then you've got somebody who's responsible for adding all of the documents 
to the IWP. So we mention 5 or 6 peoples that are responsible for helping with this, 
to help expedite the creation of the IWPs themselves, to ensure that we can move 
forward very quickly on the generation of these particular packages in the field
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Example of an IWP?

IWPNext-Gen IWP

and we can easily find Personnel to actually execute the IWP production. workface 
planners are difficult to find, they're even more difficult to work in remote location. 
so to be able to have higher one and half the power of five, this works flow is highly 
productive and highly efficient
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The Constraints

Exercise: Classification of Constraints
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Lightning Round
Let’s classify constraints

IWP Constraints Classification - Lightning Round

Let’s look at a few discoverable constraints and figure out who the constraint owners are.  
We will consider the following constraints:

Engineering Drawings & Holds
EPC / Owner supplied materials
Quality Assurance
Site queries & RFIs
Shared services
Permitting
Contractor coordination & synchronization (pre-requisite work)
Safety
Approvals for release
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 1

Constraint:

QA / QC on concrete – Missing or non-existent slump 
test record on concrete work.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner is confirming the completion of pre-requisite concrete 
work and was informed that QA / QC on concrete had a missing or non-
existent slump test record.  

In this case, QA/QC may have mis-recorded or lost the information or the contractor may 
not have contacted the QC team in time to record the test.  Either way, it will now require 
an engineering decision before work can proceed.

So the constraint is now the processing of a site query.  The constraint owner may now be a 
field engineer and approval to release.

[Click mouse]
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 3

Constraint:

Embed for piers on each side of control valve 64-PV-
63104-B is set too high. 

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner is confirming the completion of pre-requisite concrete 
work for his IWP installing control valves and was informed that the embeds 
for piers on each side of control valve 64-PV-63104-B is set too high and will 
need to be corrected before their IWP can proceed.

In this case the installing contractor in the constraint owner since he must 
correct the work or propose a fix that the Engineer and the piping contractor 
must agree to.  The Workface Planner will provide the necessary completion 
requirements to help determine a plan of action that will enable the piping 
IWP to be installed as planned or if an alternate plan must be produced.

[Click mouse]

Site queries & RFIs
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 4

Constraint:

Survey work was required because of misalignment 
of pipe shoe and the pier.
It has been discovered that the pier location under 
pipe IWP 5122NT007-LA-005 is 5 cm off. 

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner is confirming the completion of pre-requisite concrete 
work for his IWP installing pipe spools and was informed by the surveyor as 
part of the QA / QC on concrete that work was required because of 
misalignment of pipe shoe and the pier.  It has been discovered that the pier 
location under pipe IWP 5122NT007-LA-005 is 5 cm off. 

In this case the installing civil contractor is responsible for the issue but it was 
agreed that re-engineering the pipe shoe is the least impactful solution if the 
Engineer would sign off.  Here a site query was generated, and the engineer 
agreed he would issue a drawing.  The Engineer in responding to the site 
query was the constraint, since a new drawing must be issued, that drawing 
is now the constraint.

[Click mouse]
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 5

Constraint:

Engineering pipe isometric drawing 
040-6300-LLL-ISO-000-000-00001-01 is not yet 
issued for construction.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner confirms that Engineering pipe isometric drawing 040-
6300-LLL-ISO-000-000-00001-01 has been on hold and is not yet issued for 
construction.

In this case the Workface Planner is tracking this drawing to ensure it will be 
removed timely of if the IWP will need to be replanned.

[Click mouse]

Engineering Drawings & Holds
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 6

Constraint:

Spool detailing for piping isometric ISO 040-6300-
LLL-ISO-000-000-00001-06 has not been started.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner confirms that Spool detailing for piping isometric ISO 
040-6300-LLL-ISO-000-000-00001-06 has not been started.

In this case the EPC is responsible for the detailing and the EPC or Owner 
furnished materials cannot be fabricated until this information is received.  
Workface Planner is tracking this information as if not resolved timely could 
impact releasing the IWP.  The constraint is EPC / Owner supplied material 
and the constraint owner may be engineering or the fabricator depending on 
who is responsible for detailing.

[Click mouse]

EPC / Owner supplied materials
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 7

Constraint:

Spool detailing for piping isometric
040-6300-LLL-ISO-000-000-00001-03 is currently 
being revised.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner during the development of an IWP has been informed 
that Spool detailing for piping isometric  040-6300-LLL-ISO-000-000-00001-
03 is currently being revised because of a requested engineering change. 
The workface planner will be responsible for clearing the IWP and will make 
inquiries regarding the implications of the change and may need to escalate 
the issue to confirm a drawing is on hold and if the release date for the IWP 
is threatened.
.
In this case the EPC is responsible for the detailing and any revised EPC / 
Owner furnished materials cannot be fabricated if the drawing is on hold and 
detailing being revised until this information is received. The constraint is 
EPC / Owner supplied material and the constraint owner may be both 
engineering (release drawing on hold) and the fabricator depending on who 
is responsible for detailing.

[Click mouse]
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 9

Constraint:

The ETA (Estimated Time of Arrival) date on control 
valve 64-PV-63104-A is not yet known at this point.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner during the development of an IWP The ETA (Estimated 
Time of Arrival) date on control valve 64-PV-63104-A is not yet known at this 
point.  The workface planner will be responsible for clearing the IWP and will 
make inquiries on the delivery status with the group responsible for site 
material management.  The workface planner may need to escalate the issue 
to if the delivery date remains unknown or will be late and the IWP is 
threatened.
.
The constraint is EPC / Owner supplied material and the constraint owner 
would be a material manager.

[Click mouse]

EPC / Owner supplied materials
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 10

Constraint:

Control valve 64-PV-63104-B is on site, but actuator 
has been damaged.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner checking on the material status for an IWP learns the 
Control valve 64-PV-63104-B is on site, but actuator has been damaged.  
The workface planner will be responsible for clearing the IWP and has 
coordinated with the group responsible for site material management and the 
installation crew.
.
The constraint is EPC / Owner supplied material and the constraint owner 
would be a material manager.  However, the team has decided the control 
valve can be installed and the damaged actuator replaced in a separate IWP.

[Click mouse]

EPC / Owner supplied materials
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 16

Constraint:

Bolts purchased for the control valves are not the 
right spec.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner checking on the material status for an IWP learns the 
Bolts purchased for the control valves are not the right spec.  The workface 
planner will be responsible for clearing the IWP and has coordinated with the 
group responsible for site material management, engineering, and the 
installation crew.
.
The constraint is EPC / Owner supplied material and the constraint owner 
would be a material manager.  However, the team wants to proceed with the 
bolts as purchased and replace with the new bolts in a separate IWP.  The 
workface planner will be responsible for creating a new IWP or embedding 
the work into an existing but related IWP.

[Click mouse]

EPC / Owner supplied materials
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 17

Constraint:

Request scaffolding for IWP 5122NT007-LA-005.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner noted that scaffolding will be required for IWP 
5122NT007-LA-005 and will need make a request.  The workface planner 
will be responsible for clearing this IWP constraint.
.
The constraint is shared services and the constraint owner would be a 
scaffold manager.  

[Click mouse]

Shared services
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IWP Constraints Classification 
“LIGHTNING ROUND”

CARD 18

Constraint:

Permits to work for tie-ins associated with
IWP 5122NT007-LA-001 & 5.

IWP Constraints Classification - Lightning Round

Here’s the Constraint:

The workface planner noted that permitting will be required for tie-in work 
associated with IWP 5122NT007-LA-001 & 5.  The workface planner will be 
responsible for clearing this IWP constraint.
.
The constraint is permitting, and the constraint owner would be a permit 
manager.  

[Click mouse]

Permitting
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IWP Constraints Classification - Lightning Round

What have you learned?

In this lesson, the Workface Planner must quickly identify not only the constraints but who 
those constraint owners are.  Constraint removal is not a passive activity, it is a proactive 
one.  The underlying principle is about releasing constraint free work to the field in line 
with the IWPs as planned.  That’s what leads to higher productivity and efficient workflow 
across the project.  Through collaboration with constraint owners, we can find alternative 
solutions to discovered constraints, take actions to get constraints cleared, or escalate 
them to those that can make decisions how to best shift priorities or expedite activities as 
necessary to clear constraints.
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The Way

IWP Management – “Life Cycle of an IWP”
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Plan Start of 
an IWP

Stage Materials 
for an IWP

> T–8 wks T–6 wks T–5 wks T–4 wks T–3 wks T–2 wks T–1 wk T T+1 wk>T–7 wks

Commit to 
Look-Ahead 

Schedule

Issue 
IWP for Field 

Execution

Expedite 
Outstanding 

IWP
Constraints

Identify & 
Assign 

Constraints

Develop 
Sequence of 
Virtual IWPs

IWP 
Close-

Out

~

Lifecycle of an IWP

So where do we start developing sequence of the virtual 
IWPs? Optimally, at that T-8 weeks out date
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IWP Lifecycle - Workflow

CWP Release 
Review 1

IWP Scoping
Session 2

IWP 
Release Plan 3

Draft IWP
Development 4

Final
Review 7

Constraint
Clearance 6

Release to
Construction 8

Commit to Work
Schedule 9

Short Range 
Planning 12

Stage
Materials 11

Execute Work and 
Report Back 13

Analyze and
Close-Out 14

Submit Material
Request 10

We are going to go over the entirety of the life cycle 
drawings that we've looked at this way. 

Let's jump into the actual detailed lifecycle diagrams and 
we'll start with this…….
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Lifecycle of an IWP

Slide # 0 IWP Overview

Installation Work Packaging (IWP) represents a process 
incorporating the required communication, constraint 
checking/validation and final documentation that allows 
the ultimate customer and the crew at the work face, to 
successfully perform the prescribed work. 

For Installation Work Packaging to be effectively 
implemented, the IWP Life Cycle process is to follow five 
distinct activities; 
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1. Electronic IWP Creation, 
2. Document Control Interface, 
3. Issuance of IWP to the Field, 
4. Control of the IWP in the Field and,
5. the IWP Close out.

Each of five separate blocks in the overview contains key 
elements of the IWP life cycle.  The blocks are numerated 
with ties to subsequent flow diagrams that further 
breakdown the essential IWP processes from creation, to 
document control, through issuance and control in the field, 
and, finally, to close out.  The IWP life cycle incorporates 
industry best practices and data recently compiled by 
members of this research team at active jobsites using a 
work packaging program.

This is a CII representation.of the IWP Life Cycle Overview. 

You will see these materials in CII RT 272 and in several 
places here.

They are a little bit older, and we're going to give some 
updates as we go through them, because these were 
sometimes based on very non technologically assisted 
processe,s and before document control really became as 
technologically advanced as it is now. 

We'll discuss some of those differences between how we 
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used to do it with a lot of hard copies and how we do it 
now with a lot more virtual assets. 

So there's some changes there, especially around 
document control. We'll discuss some of those changes.

But the reason we haven't changed these drawings is 
because these drawings are as they have been produced 
and issued by CII. 

It's important that based on their materials you 
understand what this cycle is. And we will talk about the 
updates and some of the nuances that have changed as 
technology has evolved. 

So we're going to cover 5 main sections of the lifecycles:

The first one is the electronic package creation. 

What that's really meaning is we're starting to scope and 
build the digital package. The package in a virtual 
environment. So that's that initial scoping phase.

Then no. 2, is Document Control Interface:

Which is working with the engineering drawings, ensuring 
you're getting the right drawings. 

345



The scoped drawings for this IWP. 
Handling version management. 
How do we print copies?  What does that require? - we
used to involve document control heavily in the 
production and printing of the IWPs - - in today's day and 
age, in the last many projects, we don't see full document 
Control Department's like we used to. 

You see a lot of management done digitally through 
SharePoint and other systems like that. So, things have 
changed a little bit and we'll talk about some of those 
nuances during Section 2.

During section 3, we're going to get into issuance to the 
field. 

We don't just build IWPs and throw them over the fence. 
We build the IWPs issue into the field, and then we stay 
with them and we follow them. 
And we follow exactly how the IWPs are being 
implemented, how they're being executed, and monitor 
constraints through that. 

Next thing is the controlling in the field: 
When they are in the field, we maintain that there's 
reporting against them, and if there's any problems with 
them that we're monitoring those types of things and 
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making decisions on any of the problems that have been 
identified. 

And we get into closeout:
Closeout is extremely important. After one of the modules 
there, but we've got some interesting stuff for those. 

So close out, being obviously extremely important that 
we've mentioned, but creating the circular lifecycle of the 
IWP and how you need to manage those work packages 
moving forward.
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Lifecycle of an IWP

It all starts with the regular Superintendent meeting to 
identify task groups. Typically, this would be the IWP 
scoping session.

Post-CWP release, you sit down with the required people 
and go through an IWP scoping session to identify what's 
going to happen where and when. 

You can also do this during the regular Superintendent 
meeting. This was drafted this way because most sites 
have a daily 4:00 o'clock Superintendent meeting on site 
all the time. 
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It's a very common thing that Superintendent meeting 
often includes new business, old business, and planning.

During that time, doing IWP scoping is quite common in 
the field, but for continuity, think of the regular 
Superintendent meeting that's listed here as the post CWP 
release IWP scoping session.

In that IWP scoping session we've gone through and then 
we've then identified IWP content limits and boundaries. 
We’ve identified those similar type activities, 
geographically grouped as well as like-type materials that 
makes sense to be executed by a single crew. 

We've identified them in the session, we built them, we've 
got the basic limits and boundaries, or just virtual, we're 
operating within one of the automation systems of choice. 
Whatever that automation system is. And whether it's just 
we've got a single model or we've got a sophisticated 
automation system. 

Whatever it is, we've started to identify what the contents 
of that IWP are going to be.

Then our next stage is to create the IWP identifiers and 
add to the IWP log.
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CII materials still say recreate IWP identifiers and add to 
the IWP log, but this should read: based on the identifiers 
created in the log, document the scope, based on the 
evolution of the model. 

So again the identifiers have been created before the CWP 
release,  as part of our prerelease planning, based on 
judgment of saying if there's 10,000 hours, we're going to 
estimate 10 to 12 packages to complete that CWP.

We would put 10 - 12 identifiers in the log to track 
against. 

Once we've identified that, we send an update to Doc 
Control. 

At this point we send a technical document list to 
document control so that they would manage in the 
system, and key into the system, based on the technical 
document list,  you write directly into your document 
repository properties for the drawings themselves, what 
IWP that they are to be associated with. 

That makes things very easy for when you start to identify 
potential impacts of a drawing being late, or getting a 
revision, or those types of things. The intent of sending an 
updated log to document control is to ear mark drawings 
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specifically to be identified and tied to a specific IWP.

Then our next stage, after document Controls, would be 
sending it to the document control workflow. We will look 
at the document control workflow in more depth later in 
this series, but once that IWP has been basically scoped 
and created, we then assemble the IWPs an electronic 
format meaning they are virtually created. 

We've scoped them. We identify the drawings associated 
with them. If we're in a 3D automation tool, we've 
grouped them together and now they're ready to be 
reviewed within the automation system or the 3D 
environment.

The next stage is based on the fact we've created them. 
Now we start creating the AWP schedule based on the 
Level 3. So realistically that is an evolution of the IWP 
release plan. Based on the contents of the IWP that's just 
been scoped and tied to the parent CWP level 3 activity. 

So based on the Level 3 activities, which would be the 
CWP that these IWPs came from, we would start to 
schedule the IWPs within that. So if I said there was 
10,000 hours CWP and we've got 12 IWPs, we would then 
identify the one through 12 execution of the IWP scope for 
that CWP. 
So we're building our base schedule according to the Level 
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3. So within the confines of the Level 3 schedule nodes, 
associated to those the IWPs.

Advanced notification was sent to support trades based on 
IWP release plan. So this is 100% true. Once we've got 
some scope then we've got a basic schedule in sequence 
identified for the work packages, - sending an advanced 
notification to support trades. Now what that means is we 
would send say if we figure there's going to be a scaffolder 
required.
Remember that scaffold or the access page that's in the 
template? That access page you would send it a copy of it 
to the scaffolders or whoever is controlling access 
planning. 

Then they would give input on what type of platform or 
support or access would be required for that particular 
IWP. 

So giving them advance notice, giving them the ability to 
see what the content of the package is well in advance, -
and understanding what the schedule implication is of it. 
Where, - when - it's scheduled, they would then start to 
be able to plan their work.

The idea of this is sending the notification is for the 
support rates to start building their own plans for what 
access management needs to be built for satisfying the 
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IWP installation requirements.

After that then you're going into a decision loop of 
monitoring constraints based on the IWP look ahead and 
schedule. So monitoring all those constraints, continuing 
to look at them. - This is a list of the basic constraints, 
safety and permitting, quality control, IFC drawings, the 
schedule, materials, prefabrication, work access and lay 
down. 

So do we have access to the area? Do we have lay down to 
be able to lay stuff down?
Craft availability? Do we have resources to be able 
executed it?

Construction equipment and tools and then scaffolding. So 
monitoring those constraints and others that are most 
important to the actual execution of the IWP as we went 
over the constraint management just recently. And looking 
at those from that point of view.

Then, based on that continued monitoring of the 
constraints, we've got a decision to make, and that 
decision is have the constraints been met by the schedule? 
- So at this point we're early in the planning phase. We're 
monitoring this constraints against the schedule, meaning 
our materials might not all be there, but according to the 
procurement plan they will be before we've planned to 
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execute this IWP. 

So according to the schedule, we're OK, we may not be 
able to clear the constraint now, but we should have no 
problems clearing it before execution. 

So you're making the decision now across all of these 
constraints as long as everything is in place and you feel 
it's in line that it will be done before execution, then we're 
considering it constraint cleared, sort of at this point. It's 
constraint monitored, and it's met by schedule. 

So as long as all of the constraints can be met by schedule, 
then we'll go to the next workflow, which is the document 
control workflow. But if we fail the constraints have not 
been met and the constraints will not be met in the time 
frame allotted before we need to issue that work package 
to the field.  - - We then must send that back to another 
decision matrix, so if it's no, it goes up here and then we 
ask ourselves another question.

Do we leave the task in the package or do we remove it? 

So basically, what that is that saying OK? So if we couldn't 
remove a constraint based on the schedule, do we need to 
reschedule this item? - And if we just reschedule it are we 
fine? Do we let this item sit a little bit later in the 
schedule? Do we just hold this package a little bit, 
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reschedule it? What is our plan? What are we going to do? 

So at this point we make the decision, OK, do we leave it in 
because we're just going to schedule it later. We're going 
to change the sequence to match so that we can mitigate, 
or we're going to see what we're going to do later. We're 
just going to leave it in because we believe it will be 
cleared in the time frame acceptable.

If it is a major constraint, something like while we scoped 
this and we built this, the valves in this particular IWP all 
went long lead and they're not going to arrive now for 
over a year. If that's happened where all of a sudden the 
valves that we had scope for this particular IWP are not 
showing up for another year.  - - We're not going to leave 
that package in the sequence. That whole package is 
probably going to get removed and held. And possibly in 
smaller items repackaged into other areas that could have 
been executed. 

So leave the task in or remove it. Leave the task in the 
package or remove it so if we leave it in it goes in and you 
just continue to monitor the constraints. If you’re 
removing it then it goes back into the IWP review meeting 
and cycle, so that it gets scoped and added to another 
work package.

So to review that, identify it, build it, create it, log it, let 
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document control know, let the other trades know it's 
there, monitor those constraints, continue to monitor 
them. If they look like they're all good and can be cleared, 
then we move on to the next workflow. If they can’t, we 
ask ourselves the question should we leave them in or 
should we remove them. If we leave them in, we continue 
to monitor in the loop those constraints until clear. If we 
decide that this is just too much, there's it'll be too late 
then we remove those tasks and add them back into the 
planning cycle. 
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Lifecycle of an IWP

Installation Work Package Life Cycle
#2 Document Control Interface

See #1 Electronic IWP 
creation (B)

See #1 Electronic IWP 
creation (A)

Applicable 
Superintendant 
vets the IWP 

Content and Plan

IWP Hard Copy is 
Created Planning 

Department

Obtain 
remaining 
signatures

Hard Copy IWP is 
turned over to 

Document Control

Electronic 
Document list is 

sent to 
Document 

Control

Doc Control Loads 
IWP content into 

system using place 
holders created from 

Log

Doc Control 
Verifies 

document 
revision and 
signatures

Doc Control 
Creates two 
hard copies 
filing one as 

master

Doc Control transmits 
two hard copies to 

Planning department 
for issuing

Doc Control Monitors the electronic document list for 
each IWP and transmits any revision notices to the 

Planning department

See #3 IWP Issuance to 
the field (A)

Document Control 
Loads log into system 

to use as place holders

Document Control

No. 2 is the Document control interface.

This is the standard CII methodology. However, this has 
changed a little bit because of the increase in technology,
the lessening of manual requirements within most 
document control departments and how that happens on 
site, but let's take a look. 

So the applicable Superintendent. That's the IWP content 
based on the plan. So that's definitely still the same as it 
always was. 
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We've cleared the constraints saying that according to the 
schedule, those constraints should be fine. So now we're 
going to review it with the Superintendent. ….. He vets the 
IWP content in the plan. They like that, they like the plan 
and continue to move on. Next thing is we're starting to 
obtain the required signatures for it. Remember the 
signature page, the six signatures that were required to 
say that that IWP is ready to go to the field - This is a little 
bit quick for obtaining the signatures, because now we say 
that we don't obtain the signatures till just before issuance 
to allow for as long as possible a constraint clearance 
because we're leaving it and monitoring it within the 
digital system.

At this point we used to go hard copy right away so that 
we could sign the hard copies and distribute them. Now 
we distribute digitally via SharePoint or other document 
management systems. So as we move forward, obtain 
remaining signatures. Like I said, it's a little early. That 
might be after this workflow, but IWP hard copy is created 
for the Planning Department.

Hard copy is turned over to document control, so this is 
created by the Workface Planning Department. Now today 
this is just a transfer of the technical document list to the 
Document Control Group. We used to create full hard 
copies to send to document control to be maintained as a 
master document, containing the signatures.
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Typically we don't do that anymore. We typically just use 
the signature control page, which was the last page that 
we reviewed in the IWP template and monitor that as the 
control copy. 

So the other thing is Electronic document list is sent to 
document control. This is the TDL technical document list  
- is sent to Document Control where they do some things 
with it. 

So what are they doing? Document control loads the log 
into the systems from the basic log from the scoping. 
Document control loads IWP content into the system using 
placeholders generated during the log. So based on the 
IWP release plan back here that was being populated. 
Those instances are in the document control system. We 
are now adding content and drawings and identifying 
against that IWP, what drawings are tied to it.

Document control monitors the Electronic document list  -
- each IWP and transmits any revision notices to the 
planning Department. 

So while it sits and document control has it and it's 
registered within Document control. - - If from the time it 
is scoped and sitting with document control, there's any 
new revisions before execution it's document controls 
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responsibility at this point to identify based on what 
revisions have come across and notify the planner that 
owns that particular IWP that there is a document control 
change. And there is a revision change and they need to 
update the IWP and Rev up the revision of it. 

OK, document control verifies document revision and 
signatures. So as that's continuing before issuance, they 
are verifying that it is still the most accurate.

Document Control creates 2 hard copy files and files, one 
as the master. 

Typically, we don't do that anymore. We've just earmarked 
our databases and shown what drawings are associated 
with what IWP. We used to create the physical drawings 
for them to be managed. When Document Control 
managed more paper than they did databases. So it's a 
little bit outdated, but if you've got a highly manual system 
this all rings very true. This workflow still works. It's 100% 
true today. Like I say we do a little bit more of this digitally 
today than we did when this workflow was developed, but 
the reason why we're going through this is this is actually 
the CII workflows.

So, Document Control transmits 2 hard copies to planning 
Department for issuing. So basically what we're saying is, 
after we've recorded everything in the database, 
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everything all the scope of the IWPs tracked. We've 
checked them there, IFC ready, they're ready to go. The 
hard copies are sent to the planning Department now to 
be for issuance, so they've got signatures on them. 
They've been checked document controllers, registered 
them. Document Control knows what IWPs are tide to 
what drawings we now send them to the field. So based 
on that, then we'll jump over and start looking at in the 
field.
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Lifecycle of an IWP

OK, so the next one now before we are to send them to 
the field, the planner receives the IWP back from 
document control. It's been all logged in the systems and 
they've got hard copies of it and the Masters have been 
maintained. We then continue to monitor the constraints. 
Now you're monitoring the constraints through the entire 
life cycle of that IWP, but there are two 2 main gates for 
constraints, so this is the first gate for constraints before 
you go to the next step with it, and this is the second gate 
for constraints which is this first gate is before it goes to 
document control.
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The second gate is before it goes to the field. We continue 
to monitor constraints through the entire life cycle, but 
these gates have to be 100% before we go to the next the 
next stage. 

So the planner receives the IWP from document control. 
They now have it back. The Planner files both copies of the 
IWP until string constraints are satisfied. So realistically, 
what that means is we're managing it in the virtual 
environment. We have that template that's all filled out, 
but it's just in our Explorer files or it's in SharePoint or 
however you're managing that digital file. It's sitting there. 
And we're monitoring our constraints against it.

So as we continue to monitor the constraints, we're 
looking at the constraints a little differently now. This is 
final verification and hard constraint monitoring. Meaning 
that safety and permitting must have been identified. 
Quality control is fully there. IFC drawings are there. The 
schedule we're ready to go for the schedule. We've got it 
scheduled and identified. The materials are available not 
will possibly be there we have put boots to steel and the 
materials are completely available. 

All prefabrication work is available as well. Work to access 
and lay down. The areas are available. We have a place to 
put things when we requisition them and so on. We have a 
crew that's ready to go. We've got craft availability for 
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execution of this IWP. Construction equipment and tools 
have been allotted to this package. And the scaffolding has 
been built. So we're looking at things a little different. This 
gate for constraints was based on the plan says it should 
be good, meaning we're supposed to have the materials. 
We should have a crew. We should have a scaffold. We've 
got all this plant planning in place. That's your first level. 
Second level IWP constraint removal. This is hard 
constraints. This is this there absolutely done now, not by 
schedule. Not going to be done tomorrow, not going to be 
done the day after. These are these constraints are cleared 
now.

Then we go into a very similar constraint matrix to what 
we were looking at a moment ago. Have all constraints 
been satisfied? So if they have been all satisfied yes, then 
we send confirmation of start to the craft, meaning we 
have said OK work IWP such and such is about to be 
issued. So they can start planning. They understand the 
scope of it. Then we release the IWP to the applicable 
Superintendent and he will assign it to the crew that's 
going to be executing it. 

At a crew meeting, the Superintendent walks through the 
IWP with the applicable general foreman or Foreman who 
has received the IWP to talk about any special instructions 
for the execution of that IWP. Any predecessor successor 
relationships that need to be understood for that IWP at a 
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basic execution destruct discussion on how that happens. 
Then the field executes the work after that's done. But 
let's go back up to the decision. What if it's a no? What if 
all the constraints have not been met?

So is it feasible to hold the package as is? Meaning is it,  -
will we just hang onto it and maybe will accept a week 
delay based on schedule or we're going to change the 
schedule for it to be a little bit later or we may go into a 
removal of the items? 

Is the feasible to hold the package. If it's yes feasible to 
hold the package, then we just continue to monitor the 
constraints and it goes into this loop of continuing to 
monitor the constraints until all constraints are clear. We 
keep making the decision. Is it going to be cleared? Yes, we 
think it's going to be cleared. We think it's going to be 
cleared so we keep monitoring it. If it doesn't get cleared 
and we think it's not going to be then we might go to No. 

We start there to begin with, we just go to know as the 
package is not feasible to be held, then it'll go to electronic 
IWP creation, which is back to the main page. So if we 
follow that issue is the field, it's back to IWP creation right 
in here,  - we're back into the main stage where it is 
actually just repackaged into other elements as that 
works. 
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So the electronic IWP creation. So back to number one, 
those items are broken up into and may be added to other 
packages. The items that couldn't be executed are waiting 
for constraints to be clear before we truly package them 
and send them out. 

We've started to modify our IWP Scopes to ensure that 
constraints are met and that we only send constraint free 
IWPs out to the field. So on that basis we're continuing to 
monitor and the electronic IWP creation process back to 
that initial stage where they are discussed and put into 
new packages.

If it has been installed and it's been executed in the field 
now what? - So this green means it's been executed, but 
that's not where we stop. That's only halfway through the 
workflow. So the field executes the work in the IWP. They 
regularly report progress on the predetermined interval, 
so if it's daily or weekly, whatever that interval is that they 
report progress. They're reporting how they're executing 
on that IWP and then we go to the next drawing, which is 
number 4.
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Lifecycle of an IWP

Installation Work Package Life Cycle
#4 Control of IWP in the Field

See #3 IWP Issuance to 
the field (A)

Is the IWP 100% 
complete within the 

scheduled time frame?

Return IWP to 
Planning 

department

Monitor the 
status until 
complete

Monitor IWP 
until Hold is 

removed

Remove 
unfinished 
tasks for 

repackaging

See #1 
Electronic IWP creation 

(A)

See #3 IWP 
Issuance to Field (A)

See #5 IWP Close Out (A)

Planning 
department 

files 
complete 

IWPs

YES

NO

YES

NO

Repack

 
Hold

Removed 
Items

Planning 
department 

records 
progress 
from field

Confirm 
progress report

Is it Feasible for IWP to 
remain in the field?

Is the IWP to be held
or unfinished items to 

be repackaged

Completed 
Items

Return IWP to 
Planning 

department

So No.4 planning Department records progress in the 
field, so it's being executed. 
The Planning Department identifies what progress has 
been made, verifies that project controls is reporting it, 
and we continue on.

Then, Is the IWP 100% complete within a scheduled time 
frame? So this is our closeout program and extremely 
important. This is our closeout workflow that we follow 
another set of decision matrix to identify whether a work 
package has been closed or not. So we look at it and we 
say is the IWP 100% complete within the scheduled time 
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frame.?

If it has been 100% completed within the scheduled time 
frame and it's a yes, then we return the IWP to the 
planning Department, - - The planning Department files 
the completed IWPs, - confirms the Progress report and it 
goes to the final closeout slide which is next. 

this is monitoring in the field. If it's a no, then we ask 
ourselves another question, is it feasible for the IWP to 
remain in the field?

Yes, we can just leave it out there because it's only going 
to be delayed a week, so we'll let it slide and will let it sit 
out there for a week and we will monitor and maintain it 
and make sure that we have. We're keeping an eye on it so 
it's soon enough that that constraint should be cleared. 
We're just going to leave it as it is. We're going to put a 
hold on it and monitor it. 

Once it's done, then we return the IWP to the planning 
Department and it goes through the completion process. If 
it's a no, from is it even the field? Then we go to another 
decision - - is the IWP that we held or unfinished items to 
be repackaged? 

if it's held we just return the planning Department an it's 
monitored until released. If it is to be repacked, meaning 
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we're going to take pieces out of it that can't be 
completed, then it needs to go into the planning 
Department again. Remove the unfinished task for 
repacking and they go back to no. 1 right back to that 
superintendence meeting where we start scoping things. 
All the items that were in the packages get completed, get 
marked as completed and go back into the closeout 
sequence here. 

in essence, to review IWPs been in the field and they've 
been executed. If there's a problem, if it's a small problem, 
is it feasible for it remain in the field? Yeah, we're going to 
wait for it, so it goes through. If it's just 100% completed 
while it's out in the field, it just simply goes through the 
closeout process. And it's done. 

If it is so bad that we're not going to be able to hold it, it's 
just too long to hold it, then we're going to repackage and 
progress what was done at 100%.

installation work package lifecycle #5 IWP Close Out.. 

what we're looking at here is control of the IWP during the 
Close Out process for recording, for tracking and 
identifying what's in the IWP. 

a lot of this is managed electronically now or 
automatically, but we're going to review it and take a look. 
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So when that work package comes back, confirm 
quantities. So that's that quantity survey type idea that we 
were talking about earlier, where the IWPs and they feel 
or the workspace planners are required to be quantity 
surveyors as well within the Department, - - - meaning 
that they go out and they see was it actually done.  

The IWPs come back. The work face planners put their 
boots on, - they've gone out into the field to verify and 
confirm the quantities, - - they're looking at it and go, 
“Hey, they reported this work package done. Yep, it's all 
done” - or “they forgot a spool”.  
It is the explicit requirement of that work face planner to 
monitor completion of those and confirm the quantities.

if they confirmed the quantities, input the IWP progress in 
the project controls, technically today that's all done 
electronically. So the workplace planner would be 
verifying the progress as per it is listed within the project 
control system. 

If  - - “does the IWP contain any red lines or notes?” If that 
when that IWP comes back from the field often there's red 
lines or notes or items that will assist the next crew or the 
follow on crew to that IWP or a successor,  IWP to that 
one,  - - is there notes and red lines within the drawings 
that need to be maintained? 
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If it's a no, notified document control completion and no 
change to the Master. Document control updates the 
archives and the completed Master IWP. So basically what 
that means is based on what we've got, we update the 
archives and we mark it as completed and we're still 
maintaining in a digital fashion the IWP itself.

If it's a yes, - transmit all notes and copies of the red lines 
to Doc control for updating the master.

what this means is, if there's important notes or red lines 
within the IWP, we're going to track those now. Typically 
this doesn't go back to document control for updating the 
master anymore. This often goes directly to the field 
engineer for qualification as to whether these red lines 
need to be properly drafted or it's just notes.

If it's just notes, then those notes may be recorded and an 
IWP may be scanned so that it can be referenced by the 
crew that's working in that area or in the adjacent IWP. 

Often there's notes that are that are listed as to maybe a 
problem or a survey issue  - -
Many times a Craftsman, a general foreman or 
Superintendent will mark up in a work package, “beware 
the person who's installing the next work package stud 
such and such is out of alignment by an inch and a half” -
or something like that. So that needs to be recorded. 
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Send the red lines to the field engineer. We talked about it 
going to the field engineer for inclusion in the master set 
field engineer priors they're required updates and 
document control updates the master set. So basically 
field engineer does any updates that are required and 
document control maintains any of the IWP red lines 
based on what the field engineer has tracked against those 
particular drawings.

that in essence is the basis of the IWP workflow. So these 
closeout activities are not just is it done or not. There are 
things that need to be tracked to close that IWP and 
record it as closed.
The IWP release plan needs to be updated. This needs to 
be tracked against items in the field. 
The project controls progress systems need to be updated 
and you need to maintain and monitor the constraints in 
the field to ensure that everything was actually done and 
any repackaging or scope changes need to occur.

So that's the basic IWP lifecycle. So today we've done a lot 
of items around the installation work package in the 
workface planning such that we've talked about what the 
big things are is the template and what an IWP actually 
looks like. And then we've got into the IWP lifecycle 
management. These five slides are what should govern 
any work faced planners activities. This is there and how 
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they do business. It's extremely important to follow these 
workflows to ensure that IWPs are created correctly, 
monitored correctly, executed correctly, recorded 
correctly, and also logged correctly.
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Lifecycle of an IWP

Confirm quantitiesConfirm 
quantities

Installation Work Package Life Cycle
#5 IWP Close Out

See #4 
Control in the field (A)

Does IWP 
contain Redlines 

or notes?

Input IWP 
progress in 

Project 
controls 

Notify Document control of 
completion and no change to 

master

Send Redlines to Field Engineer 
for inclusion in master set

Transmit all notes and 
copies of redlines to Doc 

control for update of master

Document control updates 
and archives completed 

Master IWPYES 

NO

Document control updates 
Master set

Field Engineer 
performs required 

updates
Project Controls

Field Engineering

installation work package lifecycle #5 IWP close out. 

what we're looking at here is control of the IWP during 
the close out process for recording, for tracking and 
identifying what's in the IWP. 

a lot of this is managed electronically now, but we're 
going to review it and take a look at the analog version of 
control so that you understand what needs to be done. 
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When that work package comes back, confirm quantities. 
So that's that quantity survey that we were talking about 
earlier, where the IWPs and they feel or the workspace 
planners are required to be quantity surveyors as well 
within the Department, meaning that they go out and 
they see was it actually done so the IWPs come back.

This work face planners put their boots on and they've 
gone out into the field to verify and confirm the 
quantities. 

Something it is the explicit requirement of that work face 
planner to monitor completion of those and confirm the 
quantities.

So if they confirmed the quantities, import an important 
input the IWP progress in the project controls. Technically 
today that's all done electronically. The workface planner 
would be verifying the progress as per it is listed within 
the project control system.

If the IWP does contain any red lines or notes? So if that 
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when that IWP comes back from the field often there's red 
lines or notes or items that will assist the next crew or the 
follow on crew to that IWP or a successor IWP to that one, 
their notes and red lines within the drawings that need to 
be maintained. 

If it's a no, notify document control of completion and no 
change to the Master. Document control updates, the 
archives and the completed Master IWP. So basically, 
what that means is based on what we've got, we update 
the archives, and we mark it as completed and we're still 
maintaining the IWP itself virtually.

If it's a yes, transmit all notes and copies of the red lines 
to Doc control for updating the master. So what this 
means is, if there's important notes or red lines within the 
IWP, we're going to track those now. Typically, this doesn't 
go back to document control for updating the master 
anymore. This often goes directly to the field engineer for 
qualification as to whether these red lines need to be 
properly drafted or it's just notes.

If it's just notes, then those notes may be recorded in an 
IWP may be scanned so that it can be referenced by the 
crew that's working in that area or in the adjacent IWP. 
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Often there's notes that are that are listed as to maybe a 
problem or a survey issue. 

Many times a Craftsman, a general foreman or 
Superintendent will mark up in a work package, beware 
the person who's installing the next work package stud 
such and such is out of alignment by an inch and a half or 
something like that. So that needs to be recorded.

Send the red lines to the field engineer. We talked about 
it going to the field engineer and include for inclusion in 
the master set field engineer priors

they're required updates and document control updates 
the master set. So basically field engineer does any 
updates that are required and the document control 
maintains any of the IWP red lines based on what the field 
engineer has tracked against those particular drawings.

So that in essence is the basis of the IWP workflow. So 
these closeout activities are not just is it done or not. 
There are things that need to be tracked to close that IWP 
and record it as closed the IWP release plan needs to be 
updated. This needs to be tracked against
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items in the field. The project controls progress systems 
need to be updated and you need to maintain and 
monitor the constraints in the field to ensure that 
everything was actually done and any repackaging or 
scope changes need to occur.

so that's the basic IWP lifecycle. So today we've done a lot 
of items around the installation work package in the 
workface planning such that we've talked about what the 
big things are is the template and what's an IWP actually 
looks like. And then we've got into the IWP lifecycle 
management.

These five slides are what should govern any work faced 
planners' activities. 

This is simply how the Workface planners do business. It's 
extremely important to follow these workflows to ensure 
that IWPs are created correctly, monitored correctly, 
executed correctly, recorded correctly, and also logged 
correctly.
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The Scale

AWP Scalability
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Scalable AWP – A Best Practice

Access the report on the COAA website 
(COAA.AB.CA > Library)
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Scalable AWP – Development Team

Committee/Role Chair/Individual

Steering Committee Lloyd Rankin (Group ASI)

Owners Jeremy Furzer (Enbridge)

Engineering and Supply Chain Randy Friesen (Fluor)

Front End Construction Kirk Harris (Black and Veatch)

WorkFace Planning Ryan Posnikoff (Bentley Systems)
Ben Swan (Element Industrial)

Writer Caitlin Lopez (COAA)

Editor Narjis Shahzad (Teknobuilt)
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Scalable AWP – AWP Overview

The Challenge: Adapting AWP for Smaller Projects (Up to 100 Million)
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What’s in the Scalable AWP Report?

• Identified AWP Principles
• Projects Categorized based on Familiarity 

and Complexity
• Project Screening Tool Developed
• Rank Assessment Matrix Created
• Four Project Categories Developed
• Recommendations for Each Category
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Scalable AWP Flowchart

363



AWP UNIVERSITY

1. Determine the Project Scope “What will the project include and what is excluded?”

2. Determine the Project Contract Strategy “Who will design, procure, engineer, and 
construct the project and what contract strategy will be used?”

3. Determine the Path of Construction (POC) for the Project “How will the project be 
built?”

4. Determine how to Work Package the Project “How will the project be work packaged 
and managed?”

AWP Principles: Preliminary Planning and Design
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5. Determine the Project Resource Requirements

a) Identify and supply the necessary information/engineering requirements

b) Identify and supply the necessary permanent material requirements

c) Identify and supply the necessary construction equipment requirements

d) Identify and supply the necessary construction execution labor requirements

AWP Principles: Detailed Engineering
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6. Confirm the Project Resource Requirements are satisfied prior to execution “How 
will resource readiness be determined?”

7. Monitor Progress and Manage Construction “How will construction be progressed 
and managed including turnover, commissioning and start-up?”

AWP Principles: Construction
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AWP Practices: 
Must Change
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Expert judgment
This is probably the most common way people get a 
project estimation. Talk to the men and women with the 
best hands-on experience and understanding of the 
project requirements. Just make sure that everyone has the 
same understanding of what needs to be delivered. And try 
to find experts who will actually be working on the project.

Project Estimating – The 5 main methods
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Top-down estimating.
Using a high-level work breakdown structure and data 
from previous projects, you can add estimates for each 
project work item to determine the overall effort and cost. 
The top-down method lacks detailed analysis, which makes 
it best suited for a quick first-pass at a prospective project 
to assess its viability.

Parametric estimating (statistical 
modelling) 
This is a more scientific method that essentially auto-
calculates estimates using detailed data from previous 
activities. Let’s say you have data from your last three office 
network installation projects. You can use this to get a 
days-per-workstation value or something similar. You then 
plug in the number of workstations for your new 
installation and out pop the estimates.

Project Estimating – The 5 main methods
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Bottom-up estimating
This method uses a detailed work breakdown structure and 
is best for projects you’re committed to. Each task is 
estimated individually, and then those estimates are rolled 
up to give the higher-level numbers. 

Comparative estimating (analogous)
If your current project is similar to past ones, take the data 
from previous work and extrapolate it to provide your 
estimates for the new job.

Project Estimating
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Unfamiliar or Familiar Based on the Following:

• Scope of Work Familiarity
• Project or Program
• Project Information & Documentation
• Permitting
• Construction Contract Strategy
• Equipment/Procurement Strategy

Project Familiarity
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Characteristics of a Familiar Project
• Experience improves ability to estimate
• Ability to reuse previous planning documents

• Project Execution Plan
• Path of Construction
• Schedule
• Budget
• Work Packaging Plan

Project Familiarity

372



AWP UNIVERSITY

Low or High Based on the following Conditions:

• Greenfield vs. Brownfield Project
• Number of Construction Work Areas
• Number of Disciplines
• Number of Work Shifts
• Type of Tie-Ins - Hot Work vs. Shutdowns
• Geotechnical Conditions

Project Complexity
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Characteristics of a complex project

• Requires specialization

• More formal process

• Increased Documentation

• Requires more extensive planning

• Greater Organization Required

Project Complexity
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Project Categories

Category Familiarity / Complexity Rank Example

Category A Unfamiliar / Low Complexity Medium Rank First-time Valve Insertion

Category B Familiar / Low Complexity Low Rank Repeated Valve Insertion

Category C Unfamiliar / High Complexity High Rank Debottlenecking Project

Category D Familiar / High Complexity Medium Rank Repeated Solar Project 
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Key Points:

• The first of a program
• 36” actuator valve and piping, E&I, E-House
• Engineering has familiarity
• Onsite stakeholders include:

• GC
• Utility Contractor
• Owner’s maintenance crew

Category A: Unfamiliar / Low Complexity
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Key Points:

• Same project as Category A but repeated 
once familiar

Category B: Familiar / Low Complexity
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• Process low purity feedstock through two new 
distillation tower systems installed ISBL, in an 
existing operating area.

• High purity product is routed to an existing 
pipeline and/or a new storage sphere through 
existing pipe racks and some existing piping.

• The new storage sphere is installed in an existing 
tank farm in an OSBL area.

• Product in the new storage sphere will be loaded 
into rail cars via upgrades to an existing rail car 
loading rack, within the complex but remote to 
the sphere.

• Increase rail car volume requires 6,000 feet of 
storage track to be added to an existing storage 
yard adjacent to the loading rack.

Category C: Unfamiliar / High Complexity
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Key Points:

• Part of multiple Project Program

• Installation of Owner supplied Photovoltaic modules on ~9000 fixed 
tilt racks 

• Site Clearing, grading, roads, fencing

• Installation of combiner boxes, inverters, underground utilities and 
tie into existing substation.

• Start-up and commissioning support

• Sequential Turnover of 37.5 MW blocks

• Owner/EPC Contract Strategy

o Partnered with Select General Contractors
o Lump Sum EPC Contract including permitting 
o Procurement is approved with previous Vendors

Category D: Familiar / High Complexity

379



AWP UNIVERSITY

Project Screening Tool

Access the tool on the COAA website (COAA.AB.CA > Library)
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Principle 1: Determine the Project Scope

UF/LC
Owner will need to determine the scope of work based on understanding of similar 
types of work. May need to rely on the experience of contractors or staff who have 
done similar work before

F/LC
Work has been done before so SOW has been previously established

UF/ HC

F/HC
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Principle 2: Determine the Project Contract Strategy
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Principle 3: Determine the Path of Construction

383

383



AWP UNIVERSITY

Principle 4: Determine How to Work Package

UF/LC
Owner will need to determine the scope of work based on understanding of similar 
types of work. May need to rely on the experience of contractors or staff who have 
done similar work before

F/LC
Work has been done before so SOW has been previously established

UF/ HC

F/HC
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Principle 5: Determine the Project Resource Requirements
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Principle 6: Confirm the Project Resource Requirements are Satisfied Prior to Execution
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Principle 7: Monitor Progress and Manage Construction

387

387



AWP UNIVERSITY

The Money

AWP Value Scenarios
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Changing the Industry – Realize a Future State

Let’s review 
real examples
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Challenge:
• Reduce total installed cost by 30% enterprise wide
• Change the ingrained culture to adopt a new approach
• Engage the supply chain to support change in process

Approach:
• Strategic Consulting on Global Program
• Evaluating enabling technologies
• Developing an AWP Toolkit
• Educating and Training internal functional groups
• Onboarding the supply chain on AWP 
• Roll out of initial Project

Result:
Demonstration Project Results:
• Structural steel productivity increased by 92%
• Piping productivity increased by 68%
• Followed Path of Construction from start to finish

Proceeding with full Global Roll-out on AWP

Business Case for Advanced Work Packaging
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Application to Project Portfolios Large and Small

Challenge:
Project budgets and timelines are bloated and no effective 
integration across portfolio of projects.  Construction teams 
executing work as drawings produced

Approach:
• Create fit-for-purpose AWP portfolio solution for major 

facility
• Implement AWP best practices and technologies
• Develop “Next Generation Work Packages” leveraging 3D
• Technology and High Value Engineering Center

Result:
• 53% Saving in Labor to each $1 spent on Material
• Reported significant productivity improvements
• Opportunity identified with Business Value Analysis
• Leveraged iConstruct & WorkPacks
• Increased visibility and predictability into program
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AWP Benefits During Engineering & Design

Challenge:
Reduce total installed cost
Projects take too long to complete
Make internal Engineering & Construction Team competitive

Approach:
• Strategic Consulting on AWP Program
• Evaluating enabling fleet technologies
• Introduce practice of Interactive Project Planning
• Educating and Training internal functional groups
• Develop AWP Processes and Procedures

Result:
• Demonstration Project Results:
• Process defined and implemented
• Net savings of $5.9M, 4.2% of TIC, 656% ROI
• Constraint free CWPs produced prior to release removing 
uncertainty & contingency from pricing
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Major Hospital - Accelerates Path to Revenue

Challenge:
Project significantly over budget and schedule.  Project delivery 
process was broken and adversarial despite having “lean” 
practitioners
Project schedule slipping every month

Approach:
• Implement effective Interactive Planning Program
• Set up technology to improve planning and execution of 

work for “targeted” components

Result:
• Critical operating rooms and other deferred areas were 

completed 6 months ahead of planned schedule directly saving 
six months on the overall schedule

• Revenue for 6 months saved equated to $700M plus

“No one thought we would be this successful”
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Critical Dam Renovation - Optimize to Execute

Challenge:
Engineering study and estimate exceeded budget based on 
conventional approach and logic.  
Project cost needed to be reduced to avoid investment 
financing versus leveraging operating revenues

Approach:
• Hold facilitated workshops to find alternate solutions by 

thinking out of the box
• Leverage Interactive exercises, value analysis and hybrid 

“Choosing by Advantages” processes

Result:
• Achieved higher value engineering solution than originally 
envisioned
• Confidently reduced budget by 30%
• Decrease time of delivery by 50%
• Aligned Owner, Engineer, and Contractor

“Exceeded our Expectation”
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The Test

Examination overview and instructions
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The Exam

1. Multiple Choice

2. Will be completed on the LMS after completion of the modules

3. No time limit

4. Should not take more then 1.5hrs

5. Certificate awarded on completion
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Thank you
robin@awp-u.com
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