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Let’s jump in and get started with the day.

I’m going to do a couple brief introductions. So, first off, let me introduce myself. My name 
is Robin Mikaelsson. I am the president of the AWP University. A little bit about my 
background: I've been involved in construction now going on nearly 30 years. I started 
originally in the field as a tradesman, where I started as a structural welder and then 
moved on to be a pipe fitter, specializing in pneumatics and industrial machinery. I was 
injured and retrained in process engineering some years ago, where at that point I went 
back to the field and fell in love with construction productivity advancements if you will, 
and around that time was when I met Lloyd, the next person I'm going to introduce, almost 
20 years ago, where at that point I started getting involved with the development of these 
models around construction productivity such as WorkFace Planning and Advanced Work 
Packaging. 

So, I've been involved with developing these models right from the very early onset of 
them. I helped to bring a lot of the information from COAA, the Construction Owners 
Association from Albert. Where, at that point, we started the 272 group, and we'll talk 
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about some of that history, a little bit, as we get into the early spots of this morning. So, I will 
turn it over and get Lloyd to introduce himself. Before I do that, however, I will introduce 
Fernando Espana. 
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All right. So again, I'm Robin Mikaelsson and I'll be your instructor today. We do have a 
couple of guest lectures today. 

Actually, just looking at my schedule, he's going to join us first thing tomorrow morning to 
take us through the end of the day. Today we are going to have Fernando, Espana. 
Fernando is going to take us through the section called The Details. The details is referring 
to short-range planning and production control, meaning he's going to take us through 
what happens when we issue the IWP to the field. And when we do issue that IWP to the 
field, how do they do their planning initially their two-week lookaheads, their task planning 
within the scope of that IWP. So, the next level below that specific task planning if you will.

Just as a matter of point, when we start talking about scheduling levels, we follow an 
industry standard scheduling level for the delivery of these, which is the overall project is at 
a level 1. A level 2 schedule is basically the CWAs, or the areas in a plant that are covered. 
Level 3, if some of you are from an AWP background, is a CWP level or Level 3 being the 
basic activity level 1 to 1 with the CWP typically.

If we refer to a Level 4, however, we don't typically put IWPs in the schedule and we'll talk 
about that later. Level 4 scheduling at level 4 task identification typically falls at the IWP 
level and Fernando tomorrow is going to take us through basically level 5 development, 
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which is going to be the details, and he's going to take us through how we do that planning 
at the field level is extremely important, and a lot of people have had misunderstandings or 
misconceptions of what the AWP and WorkFace planning model is, calling it a push model. 
We'll talk about that further later but meaning that we push IWPs to the field when quite the 
contrary, a proper run field is actually going to be pulling the appropriate IWPs, and Fernando 
is going to take us through what that planning looks like. And then, as I mentioned, Hemant 
will be tomorrow morning, taking us through technology tied to WorkFace planning as we go 
through. So, as we normally would, for any sessions within construction, let’s have a safety 
discussion.
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Guest Instructor

Lloyd Rankin
Group ASI

President 

First, I will turn it over and get Lloyd to introduce himself before I do that. However, I will 
introduce Fernando Espana. He'll be joining us a little bit later to help us go through an 
exercise. Fernando is the president of Construct-X, and he's graciously offered to join us 
here as a guest speaking position.

Another guest speaker and guest instructor that we have today is Lloyd Rankin from Group 
ASI. Lloyd Rankin is the President of group ASI. Group ASI has been around or 20 years now. 
Before starting ASI, he was a University Professor teaching international business and 
supply chain management. He was the researcher that helped COAA develop the WorkFace 
Planning model, and he was on the research teams for CII that developed the Advanced 
Work Packaging model. He started all of this while he was working on his PhD in Civil 
Engineering, specializing in project management.

Basically, we've done consulting around the world, and a few years ago we decided to 
specialize in putting on conferences and events, and we've done that in Europe and North 
America, and we've spoken on many continents about this. He’s been on construction sites 
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a lot for the last 20 years, and we have known each other for at least 20 years now. A lot of 
the people who started WorkFace Planning and Advanced Work Packaging are friends, and 
all active members of CII, the Construction Industry Institute. 
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The Tour

AWP University LMS overview and sign in

The Tour: AWP University LMS overview and sign in

We'll talk about this more later, before we get into the examination, but there is an examination for this 
course. To receive the certificate for this course, you have to complete the examination with at least a 
70% or better scoring grade. There will be two ways, in this situation, for you to take the examination, 
that's completely up to you. You could write the exam immediately after we conclude the training , or 
you can wait and conduct the examination on the LMS when you get your log in. There's no set time in 
the very near future, it's completely up to you. There will be a Google Docs examination sent out to 
everyone at the conclusion of the training, and it’s your choice to either decide to fill that exam out at 
that point and send it back to us, or to wait for the LMS. The LMS will automatically generate your 
certificate for you to download once you've successfully completed the course and examination. If you 
choose to do the Google Docs method, we will be emailing you the completed certificate. 

The AWP University is both a CII member company and a registered educational provider within CII, 
which means that we do give PDH units for our course materials and our instructional training. If you 
require PDH units and you choose to not take the examination, please email us and we will create a PDF 
certificate for you. Otherwise, the actual award of certificate for the courses will have the number of 
PDH units. For these courses there's 16 total hours of time that we will spend together, but the rules of 
PDH award is that it must be instructional time. We need to remove break times from the total running 
time, so you will be awarded 14 PDH units for attending this session. 
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Live Tour of the LMS

The first thing we're going to do is continue with housekeeping, and we are going to take a 
look at a live tour of the actual learning system. This will be very handy for you if you 
choose to write the examination within the learning system. Also, when you join this 
course, you will get a login and access to the University that is not time sensitive. You will 
be able to come in and check out the University, and we'll go over the benefits of being 
having a log into the LMS. It also gives you the ability to purchase, and continue, your 
education if you choose. During this course, we are going to cover the Level 1 AWP 
Fundamentals certificate and training program.
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The Delivery

Introduction to AWP Fundamentals

The Delivery: Introduction to AWP Fundamentals

Our first module, The Delivery, is basically an introduction to AWP Fundamentals. In this 
first section, we are going to cover the agenda for the 16 hours of instruction in this course, 
and we're also going to cover some of the real basics of AWP, so that we can ease you into 
what exactly AWP is, and what the methodologies are for it.
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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 Execution – What is WorkFace Planning?

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

17. The Scale – AWP Scalability

18. The Paper – Contract Requirements for AWP

19. The Money – AWP Value Scenarios

20. The Exam – Examination overview and instructions

8

So, let's take a look and let's jump right into what exactly you’re going to through in the 
next two days. We won’t go through all of these, but as we go through these lessons, there 
are several things that are that important. 
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At the end of each lesson
We will answer together 

At the end of every lesson, we are going to go through a quiz together. Typically, on the 
LMS system, if you were to take this course on the LMS itself, after every lesson you would 
have to go through the quiz yourself and answer the questions in order to move on to the 
next section. 

The live sessions are a great way to start discussion. When we go through the quizzes, we 
will call in the audience for somebody to answer the questions, so get ready to participate. 
It doesn’t best serve you to have someone just presenting everything, want to get input 
and conversations with all of you. When it's quiz time, we will start polling the audience to 
answer the questions. There are usually two to five questions for each lesson, depending 
on the size of the lesson. We will do some basic knowledge testing and start the 
conversation with some of these questions, which is really great for doing that.
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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)

The basis of this first lesson is to really start to position AWP, give us the basics of why we do AWP, and what some of the benefits of it are. This next 
section is going to be really good for producing use cases, and case studies within your organization, to understand what the industry averages look like, 
and why we bring AWP into our projects. 

Several years ago, in fact, going on 11 years ago now, IR 252 or RT 252, which is a research team within CII, conducted several tool time studies of multiple 
different projects over time, to identify what the industry baseline for tool time was.

Some people argued tool times are not great metrics of performance, or productivity, but we think it's something that should be considered. We would not 
base our project health completely on such metrics, but it is a great tool to identify if we are making a difference with our planning environment. Ten years 
ago, we were at a basis of a tool time standard of about 35%, and around 37% is standard in Gulf Coast area, but across all of the surveyed countries and 
survey projects, we're seeing an average industrial construction tool time of about 35%. At that time, when we started going down the AWP development 
methodologies, we started to see and document a lot of improvements in the industry by use of AWP, improving that tool time up to as high as 62%, which 
is extremely impressive. These are updated metrics. If you've looked at some older statistics from early on, when we first started in 272, you were seeing 
such metrics at about 47%, a nearly 10% increase in tool time, which was massive to the bottom line. But now you can see it going to 62% from 35%, that's 
nearly a doubling of the actual tool time, and that has a profound effect impact on the productivity of a construction organization. These are just metrics 
showing what AWP can do at the field level, we are not even yet measuring the efficiencies that AWP brings up the complete supply chain. 

Dow reported at the 2019 AWP conference in Houston that they were actually seeing even better numbers. They reported that their overall steel was 
sitting about 71%, and that their tool time on pipe was hitting about 62% over the industry average, which shows massive benefits. This was just on their 
first true implementation of AWP. So, you can see that with true enterprise adoption of AWP, there are massive benefits.

This next section is very healthy and important for creating use cases for yourselves as you go through this process, or if you are questioned by superiors 
about the basics, benefits, and use cases of AWP. Feel free to reference these materials,  as you will have access to these materials to do so as we move 
forward. 
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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.

Let’s take a look at some of the other benefits that we're seeing from AWP, and why we 
would bring AWP into your organization and construction sites.

One of the primary outcomes of AWP implementations 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. This was one of the foundational points of the 
actual WorkFace Planning model itself. As sites and projects were getting more complex, 
our general foreman and supervision were forced to do a lot of planning in the office, a lot 
of interpretation of drawings, and a lot of those types of thing, and that was pulling them 
out of their crews.  

Back when we started this, there was a lot of concern that safety numbers were being 
heavily affected by the lack of supervision in the field, due to the requirement for planning 
activities. AWP has addressed that issue with our models that we're going to go over, to 
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show how we restructure both our planning activities, and the activities of those individuals 
and how they interact on the site. Most of the heavy lifting for the General Foreman and 
Foreman is done by skilled planners, at the direction of those individuals, so that it is still 
following the plan of the field, and helps get those people back into the field, making it much 
more beneficial. 
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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

Increased Foreman availability as many benefits. When we started to increase the amount of direct 
supervision, we found that it had a profound effect directly on the safety incidents, reducing some 
of the safety incidents by up to 17%.

Positively affecting safety is a great outcome for everyone. Safety improvements are one of the 
direct results of AWP implementations. 

Direct activity, or the time on tools, obviously improved, as we saw in the earlier charts.
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Craft travel time declines as well. If we're having to move from position to position to effectively do 
our jobs, we are wasting a lot of time. 

Re-work declines also declines, as the level of information that's given to craft is not normally utilized. 
The AWP environment gives them that information, and makes for a much higher quality 
environment, which thus translates to less rework, a very important aspect of the AWP benefits.
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1 - Construction Industry Institute - RT 272, Volume III, 2013

The Benefits of AWP - Catalog of Benefits

Let’s continue on to some further official benefits of AWP. This is directly from the CII RT-
272 Volume 3, that was published in 2013. This is a list of the direct expected benefits of 
AWP to your organization, and on site. 

Catalogue of AWP Benefits: 

• Improved Project Party alignment and Collaboration

• Project data stored in one location and site paperwork reduced - This is very 
important.

• Issues identified during planning – Increased quality and reduced rework. When we 
do audits of clients, organizations and sites, one of the very first things that we check 
is an RFI log. We want to see who's logging the incidents, or the RFIs themselves. If 
we've got a lot of RFIs coming from the field personnel, that means that we've got 
productivity issues, due to information services. If your RFI log is showing that a lot of 
the requests for information, if you will, and the RFI is coming from the planning 
department, or your WorkFace Planners or other planners, that means that those 
items are being identified before they might cause a slowdown in the field, and that's 
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a that's an important aspect. The main activity to achieve the benefits of AWP is to 
remove any issues or barriers for the field. To conduct productive construction 
implementations and executions of projects. We track these types of things, and where 
those RFIs come from, so that we can see whether our planning is heading off those 
issues before they get into the field.

• Improved project predictability – Cost and Schedule. Better identification of how things 
are going to be executed will drive forward our project predictability heavily. 

• Improved Safety awareness and performance - We talked about this as far as better 
supervision, and also identifying and pre identifying issues that show up in the field.

• Drives planning and accountability - Being able to plan in advance is a big deal, and it 
makes a big difference for the productivity in the field.

• Supervisors spend more time supervising - We talked about this from a safety aspect, 
but this also heavily affects quality and performance.

• Decreased supervisor and Craft turnover - with a better planned and more efficiently 
run site you get better Supervisor and craft dedication. Morale is higher, so there's a 
larger level of dedication to the site and less turnover.

• Improved labor Productivity – We showed you charts on how productivity increases 
and improves.

• Increased reporting accuracy

• Enhanced Turnover – Enhance the ability to turnover a project with better paper and 
better control.

• Improved client satisfaction – The owners themselves are getting much better results 
from the project, and more satisfaction with the project itself.
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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

We’ve talked about some of the basic expectations for benefits and such as you move forward in an 
AWP implementation. Now let's look at that in a structured format from the point of view of the 
AWP maturity model.

We’ve put together a model and a bit of an animated slide to give you a little bit better visibility 
into the maturity model that was created by CII through RT 272 several years ago.  The same model 
was also revisited by RT 319 when they were investigating AWP as a best practice. 

When we start talking about the benefits of AWP, we need to start looking at the maturity model. 
The maturity model for AWP is extremely important, and we teach this early on in the course 
because, as we go through our journey in AWP and our implementations and understanding of 
what AWP is, it's extremely important to understand that implementation with AWP is a staged 
approach. You're not going to boil the ocean. You're not gonna eat the whole elephant. All those 
sayings that we like to use. When we do our first implementation, it's best to start in what we call a 
“crawl fashion”. This maturity model was developed by 272 from CII in order to start to qualify 
projects and organizations, so that you could start to put into context the metrics that you were 
getting. Obviously a much more mature organization is going to have a lot higher metrics and a lot 
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better results with AWP than somebody who's just learned how to spell AWP.

So, as we go through that type of model, we're going to identify into the categories and what those 
categories are so that we can get a much better, realistic expectation of our AWP implementations, 
and the benefits from it as we move through the journey of implementing AWP.

The first phase is a crawl, and when we get into a crawl phase, what are we starting to do? We're 
starting to expect about a 10% improvement in productivity. Our projects are going to start meeting 
budget more often. Statistics show that most projects go, at least on average, about 25% over 
schedule and over budget. When we start meeting most budgets, realistically on all projects, that is a 
massive benefit in itself.

So, in a crawl we're starting to get those projects that are meeting the budgets. Our total recordable 
incident rates drop, so our safety has started to improve. The project experiences only minor delays. 
We've got predictability, but it's not as mature as it will be as it goes down the line. Our quality and 
performance is starting to increase. This data comes directly from CII and how they strategically 
classify these different levels. 

In order to achieve the basic crawl and these benefits that we're seeing, we're starting to see 
standard things that we're implementing in these early stages, such as status visualizations. Maybe 
we're doing some coloring in the models in the 3D views, to start to see where we are, whether 
we've got materials, and what the basis of our productivity and production looks like. We've started 
to work package key disciplines. And what does that mean? We started to work pack some of the 
major disciplines like say, pipe and steel. Maybe when you start out and we go through these models 
over the next couple days of what AWP is, you start to get overwhelmed. The truth is, you’ve got to 
start somewhere. The best place to start is with some of the more information rich disciplines, such 
as pipe and steel, and start with that. That's what we call a crawl process. Start with some of the basic 
disciplines and work through that. Possibly start working with a consultant or an SME within our 
organization for that work process consulting, to start to set up our systems. Engineering's on base, 
and they're starting to get on with the program to help us with parsing out the information, as per 
our work packages. We'll talk about engineering and the work packages as we go through these 
modules as well. 

Now we've started to do some basic training. Level One AWP training is what we're all here doing 
now. So, we've started to conduct our basic training so that we understand a good portion of what 
AWP is, both the expected benefits as we're covering in this first module, and what we're going to 
expect as we mature. 
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So, we take that Level One training to start with, and then we get into the walk process. We’ve 
started to see more benefits, and we're getting a lot more familiar with AWP. We’re typically starting 
to see a 25% improvement in productivity now, over the 10% we were expecting when we started 
with our crawl type section. We’re getting below a 10% below expected TIC type result. We're 
starting to see better achievement in productivity, and total recordable incident rates for safety are 
continuing to drop.  There are more benefits, and more alignment with the safety personnel, which is 
great. The project tends to track slightly ahead of schedule during execution. We’re getting a 
moderate increase in predictability, meaning we're able to see problems coming at us in a much 
better lens than we were previously. And re-work is below our company average, so we're not seeing 
the amount of typical rework that we've learned to expect.

So, what do we need to do to achieve this walk type of basis, and what are our standards? We’re 
starting to do a project level adoption, so we're seeing more disciplines. In the crawl we just talked 
about the key disciplines. When we're in the walk process, we're now starting to bring a lot of other 
disciplines. We're doing civil planning, so we're planning what our pile programs look like. We're 
planning multiples of different pours using the basis of AWP and building our foundations and 
pedestals. We've expanded beyond, say, just something like pipe and steel into all discipline planning 
into work packages. We're starting to utilize asset means, subject matter experts, and AWP in a much 
heavier manner where we've got full SME utilization, meaning that we've got experts in AWP that are 
employed with the within the project. We’ve got key system integrations where we've got a lot of our 
project systems. What we mean by systems is not process systems, but we're talking about our 
project management systems, that are starting to get more integrated into our AWP data models.
We're starting to look at things like basic mobility, starting to look at tablets and starting to bring 
technology into the field where there may have been only paper previously. We've got engineering 
progress monitoring in place, tied to our AWP management and our EWPs and such. As we move 
forward, engineering is tied into our metrics in a much, much more evolved fashion, and you and 
your personnel are starting to get into level 2 AWP training, the basic training for process and role-
based organizations.

So, beyond this two-day session, which is going to teach you about AWP, and teach you the basic 
process and you'll be able to speak with authority to AWP, but when we get into Level 2, you’re going 
to learn what AWP is to you, and all the things that you need to do. So, level 2 training is in that walk 
type section.

Then we get to run, and this is where we really want achievement. This is where we want our 
systems and our AWP implementation to get to. We're starting to see that 25% improvement in 
productivity, still 10% below expected TIC. TRIR recordable incident rates are still dropping. The 
project is slightly ahead of schedule during both planning and execution, so through the entire life 
cycle we're starting to gain benefits over our standard implementations for certainty. Full 
predictability, meaning we've got a full alignment with estimates. We've got a massive amount of 
visibility into oncoming issues where we're able to head them off. We've got a much cleaner running 

14



site, meaning that they just don't see all of the typical project issues, or slow downs, or problems with 
material deliveries, or anything. The craft simply is executing and getting a much higher tool time, 
they're just not seeing those issues, because we've got full predictability to head them off before it 
gets to the field. Re-work and RFIs are well below company average, so we're starting to see a 
massive increase across everything. What do we need to do to achieve this and where are we starting 
to see that basis? We're getting full enterprise level adoption. 

What do we mean by full enterprise level adoption at the run level? It is simply how an organization 
does business, meaning that AWP is their standard methodology for delivery of projects. It's not just 
one project, a test project or pilot project that they brought forward. The information I presented 
earlier from Dow, that they released at the 2019 conference, that was their first project. They 
weren't into enterprise adoption yet, but they are fully enterprise adopted now, so that's a key 
aspect. This is simply how they do business, and its simply how their projects are run. Many other 
individuals or other companies in the industry are going to that level of adoption, where it's not just 
projects in a single region, but projects across multiple regions that are implementing AWP, so it’s a 
part of their project ecosystem, or the fabric of their culture within their organization now. They've 
got a visual progressing solution, so they've got software and things in place that allows them to 
visually progress and be able to color code models and see things on a regular basis. All disciplines are 
standardly work packaged. They've got embedded SMEs, subject matter experts. So, we're well 
trained, we've got experts in place, we understand what needs to be done, and we've got the skills 
out there to do it.

Full systems integrations: our systems and our digital threads, we're going to talk about in the tech 
section. We'll talk about digital threads and what those systems integrations look like. They are in 
place, and we've got our systems talking to each other to transfer that required information for AWP 
back and forth. All participants are utilizing the benefits and the basis and the systems within AWP. 
You're starting to look at things like full mobility, where we now have information in our RFIs and 
such, all being logged within the field through digital tablets or through laptops. We’ve even worked 
with clients that are using telephones for capturing information and tracking and utilizing work 
packages. There's multiple different aspects for what mobility looks like in the field. 

Full engineering deliverable control, so no longer is engineering just delivering by an ISO count, 
they're now delivering on a path of engineering basis, a path of engineering scheduled by EWP, to 
facilitate proper and timely turnover of data to the field, and we’ve now got Level 3 AWP training 
adoption. We're talking about advanced training adoption now, so we're getting into a much higher 
level of understanding.

As we go through, and as you start to tackle AWP implementations yourself, you must understand 
that there is a learning process and there's a way that we need to continue to look at these types of 
things.
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There is a tool within CII, called the project assessment basis, and what it basically does is it allows 
you to go in and the there are about 400 different basic metrics to track against, that will give you a 
very good understanding both of your maturity level, and what your what your level of adoption in 
AWP is, and it'll show you where any holes are, and where you need to go forward with it. This it was 
a tool that was developed by Construct-X  and donated to CII several years ago and it has evolved 
since. This is open to all members of CII. It’s a great tool for identifying issues and plotting out where 
you are on that maturity curve, and what the metrics look like to measure that. 
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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.

As we move forward, when we start looking at this maturity model and identifying those 
metrics. As you're going through and increasing your maturity with AWP, what does that 
look like and how you start to plot that? Using the questionnaire and using some of the 
other tools and tracking for basic metrics will give you some of those benefits. We had 
about 50 different target projects during RT 319 that we were tracking against within CII. I 
guess if I was going to fake the data, I would have put a lot more outliers out there than 
what we saw when we actually tracked it. It tracked nearly perfectly along the main median 
line, showing that based on your level of maturity, and where you were classified, the 
benefits were definitely in alignment with those different metrics in that model that I was 
just showing you. As you become more advanced within AWP, and learn about the that 
metrics tracking, and the different match metrics as we go through some of these courses, 
you'll learn how to track these and plot them as well. 
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This graph is from the CI membership. I show this because I thought it was very, very 
interesting that you can track, based on this maturity model, exactly what your expected 
benefits are, and we were seeing that those benefits were being realized in this linear 
fashion. Linear reporting function, is not often seen. There's typically a lot more outliers, but 
from the 50 some projects that were that were looked at during the 319, it was pretty 
interesting how it continued down that line.

These are the real basics that we've gone through, some of the benefits that you would 
expect from AWP as we position it before we get into actually learning what the models are 
like. We also talked about AWP maturity, setting your expectations to understand that, when 
you say OK, as an organization we’re doing AWP tomorrow, and understanding that you've 
got a journey to go on to get the benefits, that it's not just a switch that you flip, but it is a 
structured learning cycle. As you continue in your learnings and you continue in your metrics 
tracking and your implementations, you ensure that you start to realize those benefits and 
some of the some of the methodologies and metrics that we're going to talk about. We'll 
start to realize those benefits and start to see and track them all.  So, for this lesson, we're 
going to jump into a couple quiz questions now before we move on to the next section this 
morning. 
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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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The Basics

What is Advanced Work Packaging?

The Basics: What is Advanced Work Packaging?

Fernando Espana is going to join us soon. He's the president of Construct-X, a very 
knowledgeable gentleman who is a lean expert as well as an AWP expert. He's going to 
take us through an example exercise that's going to help to concrete what the basic 

methodologies are for bringing AWP forward. 
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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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Alright, let's get into the basics and start talking about the model itself now, not just some of 
the benefits and expectations and the maturity model. If you have spent any time in a 
conference or looking at anything pertaining to Advanced Work Packaging, you've probably 
seen the CII surfboard slide. The CII AWP surfboard slide is probably the most famous AWP 
slide. It talks about the different aspects of AWP and what it affects. 

Let's look at the formal definition of AWP, as it is to CII and COAA.  Advanced Work Packaging 
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. 

There are a couple of reasons for giving you the official definition. The first thing is 
identifying that we're increasing the productivity and predictability. That's really one of the 
main bases of what we're trying to do with AWP, to really shine a light on everything that's 
happening, bringing the project planning into the forefront, and making it very easy to see 
and assess, giving you an idea as to exactly what your productivity looks like, and 
predictability into possibly seeing issues that are coming in the future. The other big thing 
from here that I would pull out that most people don't understand is AWP incorporates agile 
and lean construction methodologies. So, AWP is not out on a limb as some strange 
implementation unto itself. A lot of AWP was developed from existing best practices, or 
possibly shortcomings in some other methodologies, that we needed to adapt for better 
implementations on our projects, and better use for such things as heavy industrial 
implementations for AWP, and maintenance programs, and those types of things, to give us 
some of the best of breed. AWP is not scared to adopt methodologies from other best 
practices such as lean, and you’ll hear very similar references. 

When we start talking about pull planning versus a push, AWP definitely promotes the lean 
construction type pull planning methodologies. When we start talking about being at the 
field level, when we're bringing up such things as the actual interval planning, and 
production planning of the IWPs, you'll see some very similar aspects to some other 
methodologies such as agile and lean. So, AWP is not out on a limb that way, it's an 
incorporation of several other methodologies into one group holistic project basis. I think 
that's a very lean, agile way to look at it, and that's true because AWP is very much driven in 
that basis to incorporate multiple methodologies. That definition is a is a strong thing to 
consider as we work through this course. 
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What is AWP? 

Let’s explore what the “Advanced” in Advanced Work Packaging means.
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Advanced is Earlier in the Project 1
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What is AWP? 

First, Advanced means that packages start to take shape earlier than they have been 
traditionally started for construction projects.

We've got five bases here. What does “Advanced” really mean, and why do we call it that? 
Just a little tidbit of history here, back when we first started developing the AWP model, it 
would have been about 2006, the actual terminology that we used was “enhanced work 
packaging”. It was enhanced work packaging, but, you know, in construction we love our 
acronyms. It was changed from enhanced work packaging to start with because that 
acronym was EWP. EWP is actually an engineering package, and it was very confusing when 
trying to explain it.

So, we're talking about Advanced Work Packaging, and it's earlier in the project, so when 
we start talking about.

What does that mean is earlier we will go over these types of flows and processes as we 
get into heavier detail of the AWP model.
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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. 

So, we're talking about Advanced Work Packaging, and it's earlier in the project, so when 
we start talking about what earlier means, we will go over these types of flows and 
processes as we get into heavier detail of the AWP model as we go forward. Advanced 
Work Packaging is really an overall project holistic delivery methodology. 

When we looked at WorkFace Planning earlier in the day, and we started talking about the 
AWP surfboard slide that we were looking at here. WorkFace Planning is kind of where we 
started, and we were taking the information that was given to us, and trying to make the 
best of it, to figure out what to do with it. Then as the WorkFace Planning model evolved, 
we thought “what if we didn't have to try and decipher everything? What if it was 
organized ahead of time?” And that's kind of where Advanced Work Packaging comes in. 
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Over this course we will cover the delivery of the actual information to the field, how that's 
broken up, how those packages are developed, how we influence and develop Paths of 
Construction through Interactive Planning (IAP) sessions, and what those planning sessions 
actually look like.
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Advanced by Digital Transformation
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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 focuses on several things, including increased data management capabilities to 
drive package automation, project metrics, and the creation and use of digital IWPs. Every 
organization must create a plan for Digital Transformation that will be implemented on any 
given project.

You can do AWP and work packaging in a manual fashion, with say, something like Excel.
God bless you if you're trying to do that, you may require it army. There's a lot of 
information, a lot of packages that have to be built to efficiently promote AWP and drive it 
forward on a project. If you're doing it manually, it's a large undertaking, but it can be done.
In AWP we heavily promote the use of technologies and technical advancements to drive it 
forward. Even in the in the model for maturity we talk about the adoption of technology 
and mobility for the field, as kind of a line in the sand, to show you that you need to start 
advancing your systems as well.
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Advancing the Industry Best Practice
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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 RT 363, RT 364 and RT 365

In advancing the industry best practice, we are continuing to evolve with AWP. As we go 
through our time together here, don't think that this is a stale model that's been developed 
some 15 years ago that we're still we're still pushing. The AWP model is forever advancing. 
Myself, I'm actually the chair of the Knowledge Management Committee within the CII 
Advanced Business Accelerator group. Within that group we're creating the AWP BOK, 
which if any of you that our PMPs are familiar with PMI, they’ve the PMI BOK (body of 
knowledge). We’ve created the AWP body of knowledge, which is based on a lot of the 
early materials, some of the 272 materials that you're going to see, the Advanced Work 
Packaging implementation resources from CII that were the basics of the Advanced Work 
Packaging model to start with. The 319 materials are all brought forward into the body of 
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it will yield you small benefits. 
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Advancing Your Work Packaging Capability

Advancing the Industry Best Practice
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What is AWP? 

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

When we’re advancing your work packaging capability, as I mentioned in #3, we're not just 
stale, we're continuing to advance it. I mentioned that we look at lean methodologies also.
This “act, plan, check, do” type of a basis, where we start to plan the work, we do it, we 
check it, and then we act on the basis of change. What that gives us is a foundation to 
continually move forward in the maturity model, where we create a baseline based on the 
plan that we had, we checked it, and we've acted on any changes. When we act on those 
changes, that gives us a continuous improvement block, where we start to move up the 
scale, that standard, that baseline if you will, through our AWP maturities. So, this is 
another way of kind of showing that that three phase AWP maturity model that CII 
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developed, and how we continue in our AWP implementations to drive it forward. I can't 
stress enough how many people have misunderstood the AWP model, as a stagnant 
dictatorial way to do business. The truth is, that the AWP model is continually evolving within 
the community.

Whether you’re a part of the AWP University community, or you’re a part of the CBA within 
CII, for AWP, it’s a great continuation of learning and information sharing as we go forward. If 
you're implementing AWP, I suggest you join groups like that, because there's lots of 
information to share.
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AWP is Not Un-Advanced Work Packaging

Advancing Your Work Packaging Capability

Advancing the Industry Best Practice
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What is AWP? 

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

As long as we continue to move that standard up the hill and continue to move the 
baseline for both the learnings of AWP, and your projects themselves, then AWP is not 
unadvanced work practicing. What do I mean by that kind of tongue in cheek? For a long 
time, in construction in general, a lot of our sister industries, if you will, such as 
manufacturing and others, have kind of left us in the dust when it comes to productivity of 
construction and the total economy, or manufacturing. You could start to see that 
construction has been improving, but at a very, very slow rate. A heck of a lot slower rate 
than say, the basic economy, or manufacturing in general. We start looking at how we can 
catch up and how we can bring construction out of the dark ages. That's been a lot of the 
drive and the development of the AWP model itself, in order to give us that ability to 
continue to evolve and change this flat line of construction productivity into some of our, 
more similar industries, to join in some of the productivity benefits that we're seeing. 

The study pictured above is care of McKinsey, giving you some basis of manufacturing 
being way ahead. Of course, there's a lot of repetitive action over industrial construction, 
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but we've got a lot to learn from those bases, and some of that methodology you'll learn 
about in AWP, as we move forward. So, on that basis, that's some of the things to expect 
from AWP and the basis of definition and such within the model. As far as learning what 
AWP is and how to spell it. From here on, we'll start getting deeper into the model. 
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AWP is Not Un-Advanced Work Packaging
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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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Let's start with another quiz. This one will be on the philosophies of AWP and where it 
came from.

Good luck, see you back here soon.
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The History

Where did AWP come from

The History: Where did AWP come from?

What is the history of AWP? 
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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, in about 2002, the 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.

We will look at the development of the AWP model from an academic perspective. Early 
on, a few decades ago, when we started talking about WorkFace Planning and the 
development of the models to start with, there were two main fronts that we were talking 
about in the development of WorkFace Planning in the AWP model. You've heard me 
mention COAA, the Construction Owners Association of Alberta. At the time there were a 
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massive number of megaprojects and giga projects that were being executed in the Canadian 
oil sands. Of course, simultaneously in the South, in Texas and the Gulf Coast areas, there 
was a massive amount of major projects that were being done.

Obviously, some of the players in both of those locations are the same players, and during 
that time better methods were starting to be examined and developed. One of those 
methods was the WorkFace Planning model, and you heard Lloyd mention it. Lloyd was 
modest, he was actually one of the people that helped to develop the first WorkFace 
Planning model for COAA , as well as myself. It was then brought forward to CII. We'll talk 
about that timeline here shortly, but there were several companies that were playing early 
on with work packaging methodologies, and bringing forward what was then called 
WorkFace Planning, and evolved to the holistic methodologies of AWP. Across North America 
is kind of where the beginnings of the terminology started, if you will.
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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. This is when the term WorkFace Planning is officially 
coined.

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. Once we started formally documenting it, then it moved forward. We started 
having conferences and such around the actual model. Lloyd, who you met earlier today, his 
first conference for WorkFace Planning and Advanced Work Packaging was back in 2009. 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. 2011 I was working directly with COAA and CII 
to develop that first AWP model. 

In 2013 the three volumes of 272, which is considered the early Bible for AWP, were 
released. This is also when myself and others were heavily doing consulting and working in 
the industry around training, where I started training individuals. I started training on site, 
and training foremen on how to plan to start with, before we start training dedicated 
planners. So, a lot of the materials that we're going to see over the next couple days have 
been evolved over those years since 2013.

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 that CII declared AWP an industry best 
practice in 2015. 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.

Where has AWP been implemented? The truth is, AWP been implemented all across the 
world. It's not just a North American thing, it's not just a European thing. We've had 
implementations across South America and Brazil and Chile. I personally have spent time 
on mining projects in Chile with AWP, as well as several projects across Australia. One of 
the most interesting projects I was on was in Nigeria. I won't get into the details of that 
one, but it was an interesting life story. I've spent time in Moscow also, both speaking at 
conferences and working on some projects with corporations in that area. And then of 
course in Europe and North America, there's been multiple different projects across the 
main industrial course site areas. It really is a global phenomenon. A lot of people like to 
say it's a European or an American thing. Myself, I'm Canadian. I live just South of Calgary, 
AB, and I've traveled the world with it. Most recently I’ve spent a lot of time in Korea, 
where they've firmly adopted AWP as best practice for how they do business, as well as 
Japan and China.
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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 

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.

It's important to set the stage as we move forward, so that you understand both where 
AWP came from and where to find a lot of the source materials. We have evolved since the 
272 materials and such, but they are a core for this and it's important to start bringing 
them forward and understand the industry best practice use cases of it, as well as what 
those resources are. I would never attest that the University is the only resource you need.
I believe it's important to reach out across the industry to get best practice training across 
multiple different facets. That’s the most important thing you can do to make yourself 
broader in your skill set.

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.

Here are the numbers:

- 25% increase in productivity,
- 10% decrease in cost
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- Safety numbers improving by 30%

These are the average numbers of the benefits 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. Dow was reporting up to a 40% increase in their tool 
times and such, over standards. There are some outliers, but there's also a very standard 
basis of what we're seeing as a benefit in this type of area. 

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 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 are also 
talking about safety for our people and reduction of a project’s TRIR.  These three indicators 
of success are why 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.

We mentioned the 272 materials, and that there are three volumes. First, the 
Recommended Process, then the Implementation Guidance, then Case Studies and Expert 
Interviews. I bring this up because I fully understand that many of you that are either 
joining me in this training, or in your daily lives, will have to explain yourself as to why AWP 
is something to either explore or implement in your organization. Volume 3 case studies 
and expert interviews, or 319, which is an extension of that as well as the proving of the 
best practice, are both great resources for you to pull case studies and show the true 
benefits that have been realized on other projects.  In there you'll probably see similar 
projects your own. I bring these forward because it's great ammunition that's great for 
showing that you're not alone in these implementations, and what others have seen and 
benefited from. 
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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

In RT319 CII did a lot of case studies, focus groups, and expert interviews in 319, to prove 
AWP as a best practice. There's a lot of great information in there to show that this stuff 
actually does work, and it's real. 
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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.

AWP has had a best practice designation, as of 2015, so we've got six years under our belt 
as a best practice in AWP. At that time, it was their fastest methodology to be considered 
for best practice. There are, I believe, eight others within CII, but AWP was the fastest to be 
awarded that particular title, which was which was quite flattering for the methodology 
itself.
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Now it’s time for our next quiz. 

Why do we do AWP? What is it? What are the benefits of it? Where are some of the 
resources as we were covering in this module? 
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The Drivers

Exercise: Work Packaging

The Drivers: Exercise - Work Packaging

This Lesson and exercise will be conducted by Fernando Espana. 

Fernando: Hello. My name is Fernando Espana, and I am the President of Construct-X. I've 
been involved with Advanced Work Packaging for quite some time. I’ve was involved even 
earlier than that with lean construction, for those of you that are familiar with lean 
construction, and I got involved with 3D technologies. I met Lloyd Rankin back in 2005 and 
was introduced to Advanced Work Packaging. I saw how the two blended together, so I've 
been actively pursuing of project delivery improvements since then. I’m also quite active in 
the Construction Industry Institute, in driving Advanced Work Packaging and joining the 
community of business advancement. I’m also a member of the Community of Practices. 
So, that's me in a nutshell.
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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.

This is a little bit of an exercise involving a puzzle and we're going to explore a couple of 
approaches here. One we call the conventional approach ,and the other is an AWP or 
WorkFace Planning approach. We're going to build the same puzzle in these 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, and I will try to 
guide you as to why one is different from the other, and why we think one way versus the 
other.

To help things along, we have pre-organized these puzzles. Typically, we do this exercise live 
and in person, but in the age of COVID we're coming up with interesting ways to present 
them online.
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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, and at the least cost and with the highest quality as possible.
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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. When you come 
into something, you always you always have different factors that affect your reasoning. 
The way we think 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, and we will call this first project “Project A”. Typically, these 
assignments are done by 3-4 people in a group setting. We would provide a set of 
instructions and assign roles. 

We assign a Superintendent, with the primary responsibility of assembling the puzzle. We 
assign a foreman to support the assembly process.  Finally, we assign a material 
coordinator, with the primary responsibility of delivering the parts to the Superintendent, 
including staging support. Then we asked them to assemble the puzzle using crew 
experience, they are crew. The Superintendent may request assistance from anyone on his 
team, and pre-assembly is allowed.

Those are their instructions, and we tell them yes, you got your parts. They were delivered 
in the pallets according to the part type. So, we give them corners together, we give them 
edges together, and we give them field pieces together. so here are the. Those are the 
common pieces that we all know and I'm sure everybody here is familiar with them.
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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.  Everyone is 
ready and 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, we’re off to a good start.  The X in the one 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 to require 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. 
This is how I build puzzles.
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Top edge is easy with the blue

The blue top row and some side edges are easy, so I start putting those together.
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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 positions.  Need to take apart and correct.  Now that never 
happens on projects.  Notice the corners are not in the exact place they need to be 
adjusted 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, so let’s finish that one out.
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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 I moved my crew and 
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.  We want to shake them out and 
start locating what is what. 
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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.

80



AWP UNIVERSITY

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

Okay, almost done. We have the hardest pieces left, but there are 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. If you go 
back into what I said earlier, about how people will behave. Even when building a puzzle, or 
approach to a construction project, or crew installing something, they will do what they've 
always done, for the most part in their back experience. Whether it's the most efficient or 
not. 
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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.
• 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. Normally you 
would pay for the way that we built the puzzle before, 6 and a half 7 minutes is what 
you're going to get, and if you do really well, you can do it in 5 minutes.

86



AWP UNIVERSITY

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.  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.

Let’s look at the instructions that we usually give. In this case we assign a Superintendent 
with primary responsibility for assembling the puzzle. We assign a foreman to support the 
assembly process, this same position is a bit more informed. We’ll assign a material 
coordinator with the primary responsibility for delivering the IWP Installation Work 
Packages (in order, 1 through 6) to the Superintendent, including staging support. The 
instructions are to only deliver the Installation Work Package when the Superintendent 
completes the previous Installation Work Package, so we're introducing some control. 

Assemble the puzzle using crew experience, following the work instruction. The 
Superintendent may request assistance from anyone on his team, and again pre-assembly 
work is allowed. We typically find in the previous puzzle approach that there isn't a whole 
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lot of pre-assembly. 

Let’s look at the work instructions. 

• Each “IWP” is packaged as a full row.  Build row by row from the 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

• These parts were organized to match previously agreed Installation work packages 
(IWPs)
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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 
ready and 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 out when we are completing a row.
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Job Aids!  Work Instructions!

Let’s pull this out and see what we have. 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 
#1.  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, assemble and lift into 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

Okay, Row 4 is almost done, get 5 ready.
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Wow!

Average time between 2 
to 3 minutes to complete

Done!  We’re hitting records. It is a different way of building puzzles, but it was pre-
planned, and we abandoned the typical notion of how we how we would approach any 
kind of puzzle, or project, or installation in the case of construction. So, let's talk about 
what happened.
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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

There are always strategies that are that are employed. Typically, if you hire a foreman, 
general foreman or superintendent, you say that's your job. You should not have put things 
together. The usual strategy to put puzzles together starts with the corners, then completes 
the edges, and finally complete the middle. We move from the easiest parts to the hardest 
parts.

In work packaging, we followed the instructions. We started with IWP #1, pre-assembled 
IWP #2, completed IWP #1, and then repeated the steps with IWPs 2 through 6. That was 
the strategy, with clear work instructions. 
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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

How well did it work? Again, from a conventional perspective, the corners were the easiest 
to organize. The edges were challenging to put it in in order. We had to look for colors and 
patterns and the field pieces required a lot of reorientation and re-work, as you can 
imagine. You're trying to put in pieces, and they don't match. There was a lot of what I'm 
calling orientation, and re-work. The work packaging with the numbers and arrows made 
the job easier. There was really no re-work. Everything kind of fit, and we finished early.
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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

What did we notice with the material coordinator? In the conventional process, the pallets 
were delivered as they were ordered. The material coordinators typically helped by sorting 
out the colors and patterns, and then they eventually start helping in the final assembly of 
the puzzle. 

On the work packaging side, of course, that material coordinator did the bagging and 
tagging part, to ensure all the parts were available for assembly. They opened them up and 
delivered them to the superintendent and the foreman. We're putting the puzzle together 
and pulling packages. 

For those of you that are in the lean circles, you may know that pulling packages means 
that they are delivered when the previous package was completed or pre-assembled, so it 
was pulled in place based on the demand of the site. So, they pulled the package when 
needed, kept the work area clean and safe, and the warehouse was orderly. We didn't have 
to have a whole lot of pieces out and scattered about, and the assembly team didn’t have 
to bother the material coordinator much. 
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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 deliver a puzzle in 1/3 the time.  Projects are 

experiencing 20% reductions in delivery when using AWP.
• 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 
about the size of a baggie.

• Workflow:  The workflow shifted from corner, edge, and field groupings, to very precise 
IWPs and part placements.

• Predictability:  The range of performance for conventional delivery was much less than 
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the work packaging approach.  Teams consistently delivered around the 3 minute mark for 
the Advanced Work Packaging, with a best guess on the conventional approach delivery 
time.  If you had to plug in 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 the 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.

• The team was able to focus on putting together the puzzle in a very structured way. When 
a crew can finish something in half the time, it is a great benefit. They can go build 
another puzzle; they can predictively flow from IWP to IWP, and everything becomes a bit 
more predictable.

This exercise gives us a quick and dirty understanding of the benefits of work packaging, and 
the benefits of what we’re trying to achieve in AWP, by looking at something as simple as a 
puzzle, and  looking at different ways to actually execute, and to package the materials, and 
package the tasks. When we're talking with Lloyd Rankin tomorrow and he's giving us a 
presentation on scalability, bear in mind we just work packaged a puzzle, and use that as an 
example of how that can help to increase productivity. We’re seeing on average probably 
about a 30% increase in productivity, which is quite substantial when we're talking about it 
just from the assembly of a puzzle showing the real-world applicability of it.
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Alright - now it's time for a quiz.
Good luck, see you back here soon.
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The Outline

AWP Process overview

The Outline: AWP Process overview

We're going to jump into the deep end now. We're going to start going through some of the 
workflows, and some of the flow charts. I love flow charts and I love looking at these 
aspects of it to start discussing and talking about all of our charts, and the AWP 
development basis. 
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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 is 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 and 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 are all of our 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. 

We're going to cover the basic AWP workflow as we go through our next day and a half of 
instruction. The complexity of these is going to increase, and we're going to increase the 
number of areas that we're covering, and start adding swim lanes, and getting into the 
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responsibility matrix use and such of the actual activities within AWP. The one thing that's 
important is that it always comes back to this very basic workflow that we're going to cover. 
This basic workflow really identifies the package relationships, and the package-based basis 
of how they're developed within the AWP methodologies.

113



AWP UNIVERSITY

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 start-up. 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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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 (CWAs).

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.

What is a construction work area? A construction work area is a geographical boundary of a 
plant or an area. It's not always a unit specifically. It may be a portion of a unit, depending 
on the design itself. These work areas are not discipline specific. They're basically, as I 
stated, a geographical area, so everything within that area. The CWA is our first grouping of 
data. The construction work area being an item that will tie to a Level 2 schedule (Level 1 
being the overall project schedule, level 2 being the next level down, typically by 
construction work area or unit), showing the basic direction we're working in, at what time. 

These CWAs are the least likely to change on a project once defined and should be 
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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. 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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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 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. 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, etcetera. 
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 
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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.  These are typically managed outside of the P6 schedule. 

For the sake of this training, when we say Level 1, Level 2 and Level 3 schedules, Level 3 will 
be the CWP. The Construction Work Package is often one to one with a Level 3 schedule 
activity and when we start getting into the IWPs, then we're talking about level 4 activity. The 
reason I harp on the schedule levels for this purpose is just so that we're speaking all the 
same language, because I know some of you have different categories for them. You might 
have sublevels in there, and IWPs might actually be a level 5, depending on the on how you 
evolve your schedules.

For the sake of this this course, we'll go through the four basic levels of a schedule, 1 starting 
with overall project, just to reiterate, 2 being the CWA, 3 being CWP as the Level 3 activity 
node, and then of course into the four which is then are IWPs. 

During CWP development we sit down with, typically, a basic plot plan, and we map our 
construction work areas. Sometimes it is literally just a whiteboard and a marker, drawing 
out the specifics of that particular construction work area. As I mentioned before there, the 
construction work areas are not discipline specific, so this includes all the disciplines. When 
we get into the work packages things change. A Construction Work Package is a discipline 
specific package because often one, or many, Construction Work Packages will make up the 
content of an execution contractors' scope. Construction Work Packages are often 
contractually obligated for delivery to the actual erection constructor. 

As interaction contractors the Construction Work Packages are typically the point of 
convergence for discussion between the PM Group and the execution group. These 
Construction Work Packages, again, are tied to a Level 3 activity, and they are discipline 
specific. Meaning all the pipe, all the steel and so on. Now you may have multiple piping, 
multiple steel or multiple civil packages within a single construction work area. It all depends 
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on what makes sense to break up into different scopes. We will cover that under the Path of 
Construction section, where we start talking about identifying Paths of Construction, and 
Interactive Planning techniques as we go through this training. 

Construction Work Packages are a discipline specific grouping of data, and they are then 
used to further identify engineering deliverables that are required to satisfy those CWPs.
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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, etcetera) 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, that 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, can be tracked, and the constraints are identified. 

For more on this, relationship, see AWP305 - Engineering Alignment with CWPs.
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To complete the requirements for the turnover of deliverables, (engineering work package 
deliverables or engineering deliverables as a whole) we would identify in engineering what 
the requirements are within the Path of Construction. The organization of those Construction 
Work Packages, what we need for engineering deliverables, and the timing to support that 
identification, is often called the Path of Engineering. You've heard of the Path of 
Construction. The Path of Engineering is also a fairly common term, where, based on 
construction requirements, we're starting to identify engineering deliverables. Of course, 
when we start getting into Path of Construction and Interactive Planning, we'll discuss this 
further. Based on when engineering can be delivered, the prerequisites, and certain 
successor-predecessor relationships. In engineering it can be typical, for instance, that until 
we get the vendor data on say a pump skid, or a turbine, or something like that, we can't 
design the civil. So, we have certain constraints that we have to take care of within 
engineering, just like any other discipline. 

Based on Construction Work Package requirements, engineering deliverables will be 
identified. The deliverable achievable basis as far as schedule for those deliverables will then 
affect our Path of Construction that is tied to the Construction Work Packages, but that web 
of logic, of engineering deliverables to construction work packages, is extremely important to 
be able to identify both the constraints and the tie of the Path of Construction to the Path of 
Engineering. From that, we move to procurement deliverables. 
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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

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. 

Let’s look 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. 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 those work packages, and modify the plan as needed.

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” type 
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 
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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.

Based on engineering deliverables delivering at a certain time, specific to satisfy our 
Construction Work Package development creation, we also look at procurement deliverables 
at the same time, based on when engineering is going to deliver and when.

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. Now we can look at long lead and procured items, to further refine that 
schedule.

We have procurement deliverables now. It has become common in the industry to call these 
Procurement Work Packages, or procurement work processes. The PWP acronym is thrown 
around often when we're referring to procurement work packages or procurement work 
process, which ties to the satisfying of procurement deliverables for those EWPS and that 
CWP. We ends up with another level of constraint management that must be done. If we've 
got identification of long lead items, we've got identification of contractor supplied versus 
owner supplied materials. Those procurement schedules, the components that are tied to 
that procurement schedule, and what their relationship is to both the EWP and the CWP, is 
paramount when we start identifying Path of Construction. 

When we go through a Path of Construction exercise, we will start identifying the most 
efficient way to deliver a construction program. The most efficient way to construct is often 
not the way that we can construct, based on when our engineering or our procurement is 
going to show up. So, we will use that to influence our deliverable of the Construction Work 
Package and the timing for it. 

When we're talking in terms of sequencing, again to review, we'll look at systems based on 
the system turnover. We will also start looking at the Construction Work Areas and start tying 
those to schedule for direction and time. Those Construction Work Packages will come as a 
division of the Construction Work Areas based on discipline, and what makes sense to 
become our Level 3 schedule node. From that we would affect the sequence of those groups 
based on when we're going to get engineering, and when procurement can actually deliver. 
All those things considered will start to give us that Path of a Construction tied to the CWPs.
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Begin with the End in Mind

The Turnover Package (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 inspections and test 
documentation, along with other information deliverables required for successful startup 
and 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 first? What systems are affected where? 
Are there critical systems that need to be implemented first? When are you going to be 
turning things over?

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 and the process plan, and those 
may be tied to shutdown activities. You may only be able to execute your construction 
during shutdown times.
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Now our next level is considering the turnover package. When we start considering the 
turnover package, it's important that we understand what engineering deliverables are going 
to be required for that. What material data is going to be required, what CWP's are involved 
in the turnovers, and what the sequence of that turnover is going to be, and what's required 
in it. Where with the systems we were originally looking at what, systems are in play? What 
systems need to be energized at what time to identify our basic schedule? We're going to be 
using turnover packages to identify the data and turnover of information inspections and 
requirements tied to those basics. We're really creating a web of information, and a 
dependency matrix, on what information is within what package, and what our turnover 
requirements are. 

Now that we have engineering deliverables and materials mapped, and we know when the 
client wants them turned over, we should have a pretty well 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.
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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.

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 issued100% 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 IWPs are our physical 
packages. Those physical packages are the ones that we are going to be sending out for the 
tradespersons to be utilizing and driving forward with, as their main information source for 
the development and erection of their construction. 
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Because the Installation Work Package is derived from a CWP, it is a discipline specific smaller 
subsection of CWPs. They are often sequenced early, and those IWPs will line up within the 
scheduled node boundaries of the CWP, meaning the start and finish dates on the Primavera 
schedule for the Construction Work Package will govern the range in which the Installation 
Work Packages can be executed. The contents of that CWP will also dictate what the 
contents of the IWP are going to be. Not often one to one. Not as a rule of thumb, but on 
average you're looking at anywhere from 10 to 15 IWPs per CWP, depending on how you 
sized, and depending on the way things need to look. 

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 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. 

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 
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duration of time for the physical construction. 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. This is an important aspect because a 
lot of organizations tend to fall down here where when scoping IWPs. They scope by IWPs 
with a cookie cutter rather than with a construction hard hat on. 

There's been some misunderstandings around IWPs, and what I mean by that is, when you 
look at the literature from 272, there was a basic scope, or duration, that was identified, and 
they used the term 500 to 1000 hours within early documentation. Unfortunately, that was 
interpreted as kind of like a cookie cutter method in the early days. A lot of people started 
going through models, just cutting things into 500 hour or thousand-hour chunks, without 
the consideration for what the best and most efficient gathering of items would be, for the 
execution of construction itself. The IWPs themselves should be based on what the best 
methods for a single crew, for a set duration of time for the actual physical construction, so 
one curve is going to execute it. One crew is going to pick it up, and they're not going to put 
it down until complete. That's the basis of scoping, so it's kind of what makes sense for a 
crew, rather than it is trying to stick to that 500-to-1000-hour basis.

When scoping IWPs, it's important to understand the most effective and efficient way for a 
crew to execute that work. For instance, when building an IWP, and the IWP is formed on 
area-based construction methods, meaning we will put multiple systems into a single IWP. If 
we're doing, say, connections at a module. If we're doing a module interconnect, we could be 
crossing 7 to 8 different systems with one IWP. It may have been within one construction 
package, and it's within that one IWP, but because we're looking at area-based construction 
methodologies, we're going to build one scaffold, we're going to get into that area and we're 
going to work on all of these connections or these wells in that particular area. So, scope and 
add items to the IWP that make sense, based on how we're going to execute, this is key. 

I know I've repeated myself on that several times, but a major key to the whole WorkFace 
Planning and Advanced Work Packaging aspect is to ensure that the contents of those IWPs 
are for a single crew, for a set duration of time, that they can execute. We will use this at the 
crew levels for lookahead planning, and that pull planning aspect, where we're starting to 
look at what the crews want to execute, and in what order. We go through several things, 
such as scoping sessions, and IWP development sessions, where we're involving the field to 
help us sequence those IWPs. 

We'll get into several workflows discussing when to start your IWP production. I personally 
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think you can start IWP production very early, and initial scoping can be in the very, very 
early estimate phases once we've got the basis of some outlines of CWP’s. We can start to 
scope at least the nomenclature and the basis of how many IWPs we are expecting, and then 
continue to flesh them out. A major key with an IWP in terms of AWP, is that when we get to 
the field, we're going to continually review those IWPs, with the craft, with the general 
foreman, foreman, and superintendent level individuals, to ensure that the scope is what 
they want to see, that the duration and the timing is what they want to see, and the 
sequence associated with it is correct as per their plan. The only difference between an AWP 
WorkFace Planning model and, say, a conventional model, is that the WorkFace Planner is 
doing the heavy lifting on the development of the package, but it is still the plan of the crew. 
It is still the plan of the general foreman, and it is still the plan of the superintendent.

People often get lost in that, and they'll create IWPs way early in the schedule. They'll put 
them on a shelf and then for all intents and purposes, they'll ram them down the throat of 
construction personnel. What ends up happening is that you end up with stacks of IWPs on 
desks that have had the isometrics and erection drawings gutted out of them, and you've 
lost control over the program completely. AWP is a continual interactive planning activity 
with the craft, to ensure that those IWPs develop as per how they want to execute, and that 
the schedule aligns with how they want to execute. Sometimes it's a give and take back and 
forth. 

The IWP and CWP level is where we have these discussions of scope and sequence. CWPs 
are often are set in stone as to their execution, other than delays, and some things that 
might change them as far as their start and stop timing, as they are tied to a Level 3 
scheduled activity. We don't want to be changing that unless we've got problems, so the 
CWP is typically set in stone with the start and stop times. The IWP will have a duration, but 
often there may be a sequence of predecessor/successor relationship associated with it.

Sometimes it doesn't matter what order we do some of the IWPs associated with the CWP, 
and it's important for that at that sub CWP level, for the IWPs, that we remain somewhat 
fluid with their deployment, meaning that we have the ability with these work packages to 
be very agile in how we deploy them. We are very agile in how they are pulled from the field, 
meaning that, when they're called for, these work packages will be in our look-ahead plans, 
bring forward that ability to be somewhat fluid below the CWP level.

When we talked about the level 1, 2, 3 or four type schedule activities, when we get to an 
IWP, I typically suggest that we add IWPs to the schedule only as a sub task below the CWPs, 
and not start adding logic to them. You can on much smaller projects, but if you get into very 
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large projects and add logic at an IWP level, you end up with two things. Either a crashed 
Primavera Schedule, or logic that's unmaintainable, because of the fluidity that an IWP is 
supposed to have. If you end up enforcing the IWP to be executed in a certain way, then 
you're losing the benefits of the Interactive Planning aspects, and the crews executing a plan 
as per how they want to execute. It's important that it's a give and take relationship back and 
forth, and that these are sized according to what makes sense.

I know that seemed a little bit like a soapbox, but it's very, very true that a very important 
aspect of AWP that's often lost on a lot of constructors is the flexibility of an IWP. I often 
suggest that, at the field level, a crew always has access to a minimum of three IWPs. 
They've got the IWP that they're working on, they've got the IWP they’re going to be working 
on, and they've also got an IWP that I call a flex IWP or a backup IWP. That is something that, 
as a planner, I'll often pull out that’s not critical path, and it's not a package that specifically 
has predecessor/successor relationships.

The scope of that particular package is not typically tied to any particular event, or it's not 
tied to materials that are very difficult to get. That IWP may not even be affected by weather, 
so it's very easy to execute at a moments notice. So, they'll have the pack they're executing 
on. They'll have the pack they're going to execute next, and then they'll have this backup 
package.

If there is a problem, and sometimes problems still arise, no matter how hard we try to plan 
ahead of time, they can move to that backup package. 

Typically, a foreman will decide the packages to pull. The idea is that if their active package 
that they're supposed to be working on had some unforeseen change, one of the most 
obvious would be accessed. Let's say it's a Brownfield project and every morning they have 
to get access from operations to get into an area. That particular day, guess what they're 
having a problem with pressures, or something in operations is not giving them access to 
work in that area. They may have to pivot immediately, right? So, the crew typically will make 
that decision, but if that decision is made to go to that backup package, the planner must be 
notified immediately, so that two things can happen. First off, they know the sequence has 
changed. The constraints can be mitigated and removed for the package they're supposed to 
be working on. Another thing that has to happen is that a new pivot, or backup package 
could be created for them, so that they've also got those in play. That’s a long answer to an 
easy question, but the basis is that the crew will make the initial judgement call on it, but 
there's notifications that have to be made so that the Planners and AWP Coordinators 
understand why there was a pivot, and that there's a change in priority. Then the Planners 
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will make the adjustments required for future packages, and then help to clear the constraint 
that caused the issue to start with. 

When start getting into IWP Life Cycle controls we will cover some of those packages, and 
how you control them, and those types of aspects. The one thing that's extremely important 
to start talk about is making sure that there is access to at least three packages. When we 
start talking about those guidelines, we're also going to talk about not having too many 
packages and ensuring you’re closing out your packages.

Regardless of the backup packages and future packages that the craft may have, they’re to 
be executing on one package at any given time, start to finish. If there's a problem with that, 
we'll discuss it in the workflow for an IWP, there's multiple different decision matrices that 
you go through about what to do with a work package that might have an issue. It is 
important to know those IWPs are fluid at the craft level within the duration of the CWP 
Schedule though. These are important concepts early on. 

Student: I do have a question you were talking about those three packages. Who takes the 
decision if the that the backup package is, let's say, activate it? Is that something the foreman 
takes by himself, or is that something supervisor or work face planner would take?

Robin: That's a very good question. It's often the decision made of the foreman themselves. 
You want it to be quick and agile, right?
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Turnover Packages
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To
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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 Completions (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.

Let’s move to where system packages come into play. Once we've gone through these 
bases, we know what our system layout looks like. We’ve built our Construction Work 
Packages, we've identified our Construction Work Areas, we understand what our 
constraints around engineering and procurement look like, and we're executing based on 
our turnover schedule for our Installation Work Packages. 

Then we move on to a couple things. First off, is the mechanical completion packages. They 
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are often identified based on critical path, or priorities, to identify exactly what items need to 
be grouped together to be completed. There is a point that aligns very, very closely with that 
70% movement, where we move from area-based construction to system completions, we're 
talking about mechanical completion packages around there to complete those bases for 
turnover in that area. When we get into system work packages, which is a new term that was 
recently brought forward to the industry through RT 364, I believe, and they identified that 
they wanted to formally put a wrapper around system packages. To be clear what that really 
is. To be clear, that's not an entire system, as you would be looking at it from the point of 
view of “starting with the end in mind” early on in this flow chart. 

When we talk about system packages, they’re really systems completion packages. So, in this 
day and age, with the controls we've got in AWP, we understand that better than we ever 
have before. What items have been completed, what items are outstanding, what items are 
on hold through the completion, or lack of completion, of our Installation Work Packages, 
due to some unbeknownst constraint that popped up.

In essence, a system work package aligns with a punch listing type activity. Traditionally, we 
come in, we do our main bulk construction, we start throwing things in, just like Fernando 
giving us the example in the puzzle, and all of a sudden, we're going through and doing all 
the easy stuff first ,and we're starting to do the center stuff, and that last 10% starts to take 
all the time that we're most familiar with. 

The last 10% of a project takes as long as the first 90%. But we're doing all of that and we 
start to get into punch listing mode when we're talking about AWP methodologies, because 
again, we've got a much higher level of visibility, we actually start creating system completion 
packages, or system packages, which is in essence a work package that's got components in 
it that are specific to a single system, very similar to the mechanical completion type basis, 
but the system package is really aimed at completing all the punching for that specific system 
itself. I usually aim towards a specific turnover sequence or turnover date requirement. 
Punch listing is becoming less of a milestone in terms of stages of our projects. Because 
we've got great visibility with AWP, we know any deficiencies, what hasn't been completed, 
and those types of things are typically out there from our quantity survey for AWP. We build 
these system packages that allow us to expedite the completion of those to maintain 
schedule for turnover and systems completion, if you will. 

That fits right into where we are in the flow chart right now, in this mechanical completion 
and turnover package basis. We've got items that may have been left over, and our systems 
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are telling us those, and that'll become a little clearer when we get into the Life Cycle of an 
IWP so that we see our decision matrices around, do we leave it in the field that we pull it 
out of the field if there's a problem? If there's an IWP that we couldn't completely finish, and 
we just put it on hold, or do we remove those items instead, and execute them in another 
work package later? Well, if there are items that could not be completed in an installation 
work package, sometimes they're put into another installation work package to complete 
when that particular constraint could be relieved, or the system completion package may be 
the next level for those items that were that were removed, or were identified early on as a 
particular problem, so that we can then facilitate the completion of that turnover system to 
match and meet schedule.

There is an iterative process of bringing the turnover package requirements into the systems 
and into the basis that's starting with the end in mind. The system is being parsed, and 
communicated with the turnover systems to start with, and maybe this diagram doesn't 
clearly identify that, but of course, understanding those turnover packages that drive our 
turnover sequence and our turnover schedule is the end that we're talking about in starting 
with the end in mind, and how those systems and those turnover packages are all tied 
together. When we're talking about the system packages in the mechanical completion area 
where there's a difference between, say mechanical completion package and a system 
package.

A mechanical completion package, may be a package of all the dress elements on a vessel, 
let's say. So, we're mechanically completing a vessel. Now, there may be two or three 
systems that that may touch that vessel.

Whether it's a fuel, gas lines, or it's the actual commodity, or it's the byproducts you end up 
with multiple systems that may touch that. A mechanical completion package would cover 
that smaller quantity of items for that piece of equipment. The system package ties to the 
turnover, so that we finish up what we need for turnover, to maintain schedule.

It's extremely important to draw that line to turnover, because that is of course what we're 
trying to achieve.  How that affects our overall sequence and scheduling, and how we break 
down the model even into CWAs, as well as the CWP’s, to affect the IWPs. The one thing 
with this model that's important to understand is there are several other methods that we 
will expedite completion to satisfy the turnover if somewhere in our program we had items 
that were on hold, or delayed, that was preventing us from meeting our goals. One of those 
is that system package, that's been brought forward recently, to help expedite to match the 
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turnover sequences if there's a hold or an issue that was that was discovered. 
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Alright - now it's time another quiz.
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The Packs

Work Package Types and Relationships

The Packs: Work Packaging types and relationships.

I hope that that you'll come back and visit the University and come back and review this 
section. Review the recordings if you have any questions about the packs and the package 
relationships. When it comes to Advanced Work Packaging, it's more than just an IWP. 
There are a whole bunch of different packages that need to happen at multiple different 
stages within the life cycle of your project, and they all relate to each other differently. 

So, we're going to go through and talk about the main packages and how they actually 
relate to each other. This is kind of an integral part, to understand what the contents, and 
what the purpose of each of the different types of work packages is, and how they fit in. 
We're going to cover the mains packages, but there are multiple different types of work 
packages, whether it's test work packages or system turnover packages, etcetera. 

We're going to cover our main core around our EWPs, CWPs PWPs and those types of 
things, and the CWAs. So, let's jump in and we'll look at several different relationship charts 
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as to how our work packages relate to each other.
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Understanding Package Relationships

CWP

First off, we're going to look at the CWP from the point of view of the center of our world, if 
you will. And as we go through these drawings, we kind of change the position of what 
package is the center of our view at that particular time, so we can show all their 
relationships in this whole circular-type process. 

So right now, we're looking at the CWP as the center of our world. There's a couple things 
based on what we were talking about in the flow that are extremely important here. The 
CWP is derived from a single CWA. They never cross boundaries of a CWA. A CWP is always 
within the confines of that CWA, so that's the first thing. The next thing we're going to have 
is our predecessor/successor relationships, and those are often very strongly mapped 
within Primavera, because the CWP is a very prevalent execution task within this Level 3 
schedule. The Level 3 activities are typically one to one with the CWP, and when we talk 
about WBS structures for AWP, that's one of the main things to grasp, the levels that we 
talked about. CWA being at level 2, CWP being at Level 3, tied to those construction 
activities. Not a portion of a CWP being a Level 3 activity, or multiple CWPs make up one 
Level 3 activity, there should be a one-to-one relationship. Therefore, when we start 
looking at Primavera, we're going to have pretty strong mapping between the CWP 
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predecessor and the CWP successor to each individual CWP. Once we've got that scope, 
we're going to start looking at the EWP and developing EWPs.

EWPs are often referred to as one-to-one to a CWP. I would challenge that that's impossible, 
and the reason why I would challenge that that's impossible. I would challenge some of the 
original literature and some of the evolutions that we're mapping in the box that I told you 
about earlier, because CII does not change original research documents, but they will do 
evolutionary document releases. That's kind of what the BOK is. The body of knowledge is 
our ability to get into the research, the evolution of it, and release documents about what 
we've learned in the last little while. If you try to execute a project today just based on 
what's in 272, you're going to be really missing the boat on everything that we've evolved.

A CWP is discipline specific, and when we start looking at the drawings, you may say, well, 
drawing is discipline specific. However, we may use one drawing for multiple different trades.
An example of that would be the piping isometric. A piping isometric can be used by the 
electrician for heat tracing, it an be used by the insulator for the insulation in the 
connections, it can be used by the instrument techs and such for the inline and connected 
information for the control loops and the instrumentation, and it’s obviously used by the 
pipe fitter, but I could go on and on. There are multiple different traits that will use those 
same drawings. You may see an EWP with a single drawing, a single ISO, that will actually go 
to four or five different groups, simply because of the different trade designations and 
disciplines. Where that requisite drawing and the relationship of the EWP to the CWP comes 
into play is understanding that that's going to be a web of connection point between EWPs 
and CWPs, where that logic is going to dictate our connection and our earliest required date, 
if you will, for that engineering drawing, and if it can't be, then the CWP needs to be moved 
out. 

There are disciplines that don’t automatically align with engineering, for example electrical. 
Cathodic protection is something that falls into that basis also. That's often either done by 
the fitter doing the underground embed or the civil crew may be doing it. They may be 
connecting that cathodic protection, that anode, and burying it with the pipe, which is 
technically an electrical activity, but often done by other trades also. So, discipline specific, 
the one to one is a gray area when you really look at the details of it.

Understanding the web of dependency is your most important aspect of your EWP to CWP 
relationship. I can't stress this enough, this is one thing that we have learned very well over 
the past 15 years, since the original release of the model. We were very simplistic in saying 
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one to one relationships. Yes, an EWP relates to a CWP, and back and forth, but any EWP may 
relate to multiple CWP’s, based on certain circumstances, and it's important to track those. 
Thus, PWP's and those requisite materials will also be a little bit different alignment. 

Procurement is going to create packages, orders, work orders, and POs based on the most 
efficient way, and often the most cost-efficient way, to procure materials. It was mentioned 
earlier that often procurement will do major bulk buys for lower rates; therefore, a 
procurement work package will never line up one-to-one with a with a CWP, but we need to 
understand that relationship of which PWP’s line up with that CWP, and how those all line 
up, what those PO are for it to understand that procurement schedule, and how it would 
affect your execution of the CWP. So, this isn't a matter of shuffling cards into a larger deck, 
it's a matter of understanding what happens to the larger deck when we add these cards, 
and how the EWP or the Path of Construction or Path of Engineering for the development of 
those engineering materials will heavily affect our Level 3 activity, and the PWP and its 
execution and contents will thus affect it also, so that we need to consider all these 
constraints. That starts to go into one of our next modules with passive construction 
planning and understanding all of those constraints, if you will, as we move forward. 

From CWPs, after we get through all of those influences, we then get into the IWPs. IWPs are 
definitely within the constraint barriers or that CWP. An IWP is only related to one CWP. A 
CWP is going to have multiple IWPs associated with it, but and IWP only ever has one CWP. 
They never cross the boundaries, and they never cross into other construction work areas or 
other CWP’s. That IWP is always constrained within there for obvious reasons.

First off, obviously you don't want to lose control of your separation of work tasks, but also 
because you can't cross over. If you're going to start an IWP and finish an IWP, you don't want 
to be crossing schedule nodes with that either, because that would be just a huge amount of 
complication and you'd lose control of your program. So, it’s definitely not one to one, it’s 
many to one, but one CWP for each of those IWPs. Then of course we have the turnover 
packages and how they tie to the CWP as far as that relationship. So, this is kind of a look at 
the CWP as the center of the world. 

We need to keep track of this web of logic and how it ties in is important, because it will 
affect the POC. One problem in conventional construction is that engineering will just throw 
drawings over the fence. Often n the industry in general, engineers are often paid, or graded, 
based on right drawing production, and not paid or graded based on the right drawing 
production, or the timely drawing production, or what construction is requiring at that time. 
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Some of the poor engineering houses that are under extreme pressure to meet those 
drawing issuance numbers will often issue drawings with an extreme amount of holds and 
clouds on them, a lot of those types of things to meet those numbers. 

Part of what AWP is trying to put forward is a handshake, and an understanding and 
collaborative environment, between that EWP development and that CWP development. If 
you look at it this way, the EWP is the priorities of engineering, and the CWP is the priorities 
of construction. The two of them need to meet in the middle somehow. We need to come to 
an agreement as to how we can actually execute based on each others' constraints. If we 
don’t have that communication, and that bridge between the EWP and the CWP is broken, 
then often our construction schedules go to heck because we don't have the engineering 
when we need it. We may have the best construction plan in the world, but it's un-
executable, because we're not going to have engineering to support it, so that handshake 
between those two is extremely important. So, let's look at engineering in that basis and did 
that.

A CWA has a tie to the EWP as well. A CWA is a large geographical grouping of multiple 
disciplinary items for an area. Often when you say it like that to an engineer you're talking 
about a unit, or a good portion of a unit, so you might have a couple CWAs that line up to the 
entirety of a specific unit for a production facility. We're definitely going to work within that 
for an EWP. Where that starts to go sideways for some people as far as tying the EWP 
specifically to the CWA, is where we get a lot of pushback. 

Let's talk about, say, pharmaceuticals and power generation. We’re talking about coal fired 
plants, gas fired plants, and pharmaceutical development. For instance, vaccine development 
for COVID-19 had worked on a consultancy for a couple plants that are producing the 
vaccine. They like to design by system, and they always push back thinking that a CWA should 
be a system, when a CWA is a construction geographical area, so multiple systems would 
cross through that CWA. We can tie it to an EWP that way, because at a CWP level, the EWP 
connections are execution processes, if you will. From CWA level, engineering, will look at 
the CWA for beginnings of their Path of Engineering development, if they're tied to an AWP 
model. There is a strong tie between the CWA and the EWP in that manner. With the CWP is 
the center of our world, these are its connections. 

CWAs and sub-CWAs are pretty typical techniques now, because we understand it's not quite 
cut and dry like we bring it up often. It often depends on the size of the scope as well. When 
it's a smaller scope, these relationships are much more defined, on a much larger scope, and 
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sometimes the they cross the boundaries. ENI is one of those things that tends to break all 
the rules, because typically you don't cut a cable pull in the middle of it just because it's 
crossing CWAs. We're going to do the full cable pull from one end to the other, and terminate 
it as needed. But what we're also going to create specific CWA for those electrical systems, if 
you will, those cable pulls those cables owns whether it's undergrounds or it's in cable trays, 
depending, because they will cross multiple boundaries, so, we tend to start breaking them 
out that way in creating CWAs in multiple levels to sub-CWAs. There are cases where we 
build sub-CWPs as well. Depending on the size and scope and how we're breaking it down, 
there are cases to be made for that, but in this we're simplifying it a little bit and talking 
about the basic concept. 

CWAs, sub-CWAs and multiple boundaries, are one of the reasons why we say CWA is really a 
geographically defined area. If you're talking about electrical components, you're going to 
define that geographical area a little differently, and you may get into more discipline specific 
CWAs, even though typically we don't say it's a rule until the CWP, often we do see these 
CWAs that are discipline specific, because of those underground programs. When we've got 
headers and risers, we're not going to split a header down the middle because it crosses two 
different CWAs. We're going to install that whole that whole header and the risers associated 
with it. Therefore, it's going to be a different scope, and that same kind of situation is going 
to happen with electrical and few others. We don't hold true to the definition of discipline 
specific in CWAs, that doesn't come down until the CWP. 

We do sometimes get sub CWPs. Typically, when we're breaking up larger scopes, we will talk 
about sub CWP's as well. This kind of leads to why I said for the basis of this training, we're 
going to talk about our scheduling levels. As you know, the basic levels 1, 2, and 3. When we 
start getting into sub-CWAs and sub-CWP's, you may end up with an IWP actually living at a 
level 6, depending on your schedule, but before we start splitting those packages because of 
scope and the criteria, we’ll stick to the three levels for the basis. Those exceptions are well 
noted and do exist.
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Understanding Package Relationships

EWP

We will look at this diagram from the view of the EWP as the center of the universe. 

On the bottom left-hand side, you're seeing your typical inclusions in any EWP, whether the 
EWP is considered a physical package or a virtual package. In this day and age, groups are 
typically considered virtual, which means that it is typically attribution within a data 
management system. 

So, grouping things together, we may attribute several things and earmark and our data 
management systems all of these items: the drawing specifications, the analysis, the 
vendor data, everything that's tied to that EWP, and then those would be digitally 
transferred by way of grouping by attribution. This is very common these days in the digital 
formats and the extensive data management systems we use on projects. 

If you go back a few several years, the EWP was actually a physically transmitted package 
by engineering. Often, they took the form of transmittals themselves or others, but with 
the EWP being the center of the universe, let's look at it as a grouping of engineering 
activities and deliverables that need to be put out there, to satisfy the delivery of other 
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packages. 

Our EWP is interfacing with other EWPs and the dependencies on those. There may be 
certain EWP dependencies, such as vendor data for the calculations of weight and size for a 
foundation in civil, for example. Those are definitely interfacing work scopes. A vessel 
placement on a pedestal, those are interfacing work scopes between different aspects of 
engineering that need to be considered, and what their dependent EWPs are, just like you'd 
have a dependent CWP on another predecessor or successor. Engineering has those same 
constraints, not from a delivery point of view necessarily, but from an “information required 
to complete” type point of view for their development. 

There are also interfacing work scopes with external engineering, whether using a value 
engineering firm or you're subbing out a certain level of the engineering development itself, 
or if that external engineering is the vendor engineer. For instance, if you're building an LNG 
plant, let's say, and you've got Siemens's turbines in that plant, Siemens is going to be that 
external engineering that you're going to depend on for multiple other EWPs. That external 
reference becomes very key on the delivery for the EWP, I mean how many times have you 
talked to engineering, and you ask them for a delivery date or something and they go “I don't 
know. Vendor hasn't sent me the data yet. When the vendor sends me the data, you'll be the 
first to know”. That's a very common response, and those are the external engineering forces 
at play, that will affect the delivery of that EWP. 

Bringing the vendors into the fold in an AWP planning environment is heavily encouraged, for 
exactly these reasons. Vendor data has been a black box that's throwing our schedules out 
for a very, very long time. We'd like to bring them into play to discuss things. 

PWPs, or the material requisitions themselves, and the POs associated with those groupings 
of materials, affect the delivery and information from that EWP very acutely. Typically, one 
way you'll see procurement heavily affecting the EWPs themselves is with the types of 
materials. What I mean by that, is that engineering may specify one thing during design, 
development, and detailing, but procurement may have a different idea. They may be able to 
get a great deal on, let's use an extreme example, 1000 stainless steel 6-inch valves. 
Typically, they would populate half of those with a 6-inch carbon steel valve, which is the 
most common valve in the world. They may substitute materials because of cost or 
availability, and so the materials may not be anywhere close to what engineering originally 
asked for, but they may be better or more cost effective to fit. Procurement often does that, 
for very valid reasons, and engineering needs to capture that information to ensure that 
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everything is understood by construction as to substitution materials or what the actual 
material requisition requirements are.

In poor programs that don't have that level of correlation, I've seen it on site where they've 
got materials sitting in the warehouse, and they're trying to execute, and according to the 
drawings they have, they have none of the materials. The truth is that there were 
substitutions that were not clearly marked, and the EWP to PWP relationships, and POs to 
the EWP were not identified and controlled properly. It's extremely important that we have 
that linkage. Sometimes it's as simple as a material look up table. Sometimes the exact 
material substitutions based on procurement work are included directly within the EWP.

Then, of course, tying the EWPs to our turnover for our turnover sequencing. That affects our 
CWP boundaries defined, and our deliverables, as well as how we roll these EWPs into the 
CWP so that the issuance and the control of that CWP execute against the schedule for the 
CWP. Level 3 or lower is typical, depending on what your program and your sub packages are. 
Level 3 is typically your execution control level and those turnover packages and the EWP 
affecting that is going to change the dates based on priority for them.
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Understanding Package Relationships

PWP

Now let’s talk about the procurement work package, or procurement work process, 
depending on which you review or look at. Both are catching a lot of traction in the 
industry right now as far as whether it's actually considered a full package or it's considered 
just attribution within a model and the data set. I would argue it's both. When we don't 
create a formal procurement work package, that work package is typically a grouping of 
data, so however you want to look at it, whether you want to call it a package or process, 
relevant to me, it's a grouping of data that has relevance to its surrounding and responsible 
packages.

Part of that is of course, the EWP and its alignment with that CWP to identify the dates and 
requirements possible for the materials. CWP is going to carry the execution timing. The 
EWP is going to contain what's required and what's required to complete that scope, so it's 
going to give you the material requirements, that bill of materials, that material take off 
that's used for the development of that. 

Then within the PWP, making up that context and you may have several EWPs lined up with 
a PWP. It's going to realistically be more of a web of logic, and understanding that web, and 
continuing with those connections is imperative. So, identifying the POs associated with 
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the procurement of the required materials to satisfy that PWP is important, because what 
you're going to get from those POs   is our RAS dates, and delivery, that's going to affect your 
procurement schedule.

That procurement schedule is important for identifying the engineering deliverables when 
those engineering deliverables can actually be executed. So, it’s tied to when engineering can 
supply the data for them and information for them, and then when procurement can actually 
supply the physical entities that need to be implemented, it's obviously an important 
relationship through the whole thing. 

The PWP being tied to the turnover packages in the turnover register is an important aspect 
of delineation to identify the drawing and asset lists for each of the procurement work 
packages, and how it ties to the system layout. That material responsibility matrix within the 
procurement department is going to also tie its dependencies to additional PWP’s on a 
successor/predecessor type relationship basis as well, that you will see based on other EWPs 
and that web of responsibilities, if you will, for the material turnover in development. 

So, with the PWP at the center of the world here, those PO timings, the timings of associated 
PWP’s, the delivery, the received its site dates, those are tied to the turnover packages, and 
it is all going to heavily affect our Path of Construction planning. What that alignment to that 
CWP is to the materials is one of the main constraints, if you will, for the delivery of the 
actual construction deliverables, Procurement work package, or the building materials being 
tied to the specifics and the POs associated with it is a constraint that needs to be identified 
by construction, and the procurement department needs to be in association with the 
engineering department very closely so that these dependencies are clear.

Let’s discuss an example of the material responsibility matrix and how it generates additional 
PWPs. This tells us who and what from engineering is responsible for the delivery of those 
materials. So, when we start procuring materials, there is a responsibility matrix as to where 
they're coming from, who in procurement is responsible for ensuring their delivery, their 
standards, that the materials are all PO’d correctly and transferred, and out of that 
procurement process the material matrices fall out, called the responsibility matrix, as to 
who's handling those material responsibilities. Often from that, you'll end up with a breakout 
of other PWPs, tied to the EWPs as well, based on delivery.

Within this material responsibility matrix, that often affects when we're able to deliver the 
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contents of a PWP, and if there are contents of a PWP that can't be delivered in timely 
fashion, we may need to break it out to other PWP’s. How they all interact together is also 
controlled within the material responsibility matrix. So, for instance, for this PWP it's 
responsibility, and what its RAS dates all roll up to, versus the other ones, and what EWPs 
and CWPs they tie to will fall within the responsibility matrix also. This is often a tracking 
record that allows us to identify when we're going to be able to first execute the contents of 
the EWP, these dates are going to affect the CWP. It's also going to identify who's responsible 
for those materials, so it's basically a giant control table, or look up table, for the materials 
themselves. 

We can also look at what the material responsibility matrix’s sister document would be, if 
you will. Earlier, we were discussing the AWP master index. The AWP master index is an 
index of the CWPs, how they relate to the CWAs, and how the CWP relate to the IWPs. So, 
it's a relationship matrix type thing. It's basically a giant look up table. 

From a construction point of view, the AWP master index is very important in controlling 
those work packages, where the material responsibility matrix is basically the same thing 
within the procurement engineering world, if you will. It's a listing of all of those things. It's a 
spreadsheet identifying relationships with the PWPs, the POs, and the EWPs associated with 
them, and it will tie into the AWP master index that we briefly talked about before, as far as 
the relationships between the different work packages. In essence it is a tracking table for 
these dependencies.
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Okay, let's look at the turnover package. There are two different positions that will look at 
the turnover packages. There's turnover package planning, as far as how and what rolls into 
the turnover package, and how we develop the basis of the schedule for turnover on that. 
But, in this diagram we're down the road and we're identifying the responsibilities of the 
turnover package via IWP, meaning this is completion, if you will. So, all these IWPs will roll 
up to that turnover package, to identify that all these IWPs need to be completed for this 
turnover package to be completed. So, we will track and prioritize according to that. If 
we've got out of sequence work or we've got problems, or our schedule didn't allow us to 
schedule these items specifically because we're tracking differently. 

This relationship of all of the IWPs that we need to complete, or that turnover package to 
be completed, needs to be managed. Often when it comes to that 70%, where we start 
moving from the area based to system completion basis is when we start paying attention 
heavily to the portion of the master index that's going to show us that all these IWPs need 
to be completed for that turnover package. 
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We're going to start managing these IWPs a little differently than just the area based, we're 
going to start managing these now as changing the priority at that turnover from area to 
completion of all of these IWPs to make that turnover package successful and be able to turn 
it over. It will probably have pieces from each of these IWPs, it wouldn't typically be their 
entirety. We’re not saying that all of these IWPs and their entirety make up that turnover 
package. In essence we’re saying that a portion of each of these IWPs make up that turnover 
package, if that's clear, because an IWP may have multiple different systems represented in 
it, it may have several different sizes of pipe, depending on what makes the most sense for 
the efficient installation based on area when that package was started, and hopefully when it 
is finished. 

When you start looking at it in terms of completion of that turnover package, all of these 
IWPs should have been prioritized to satisfy that, so you should be all complete, or at least 
tracking against complete, of all of these, so that the components are done. And then of 
course they refer to the specific CWPs that need to be completed to finish that as well. The 
biggest thing I want you to take from this is that it's not the entirety of the IWPs, but within 
each of those IWPs there is a component of that turnover package. 

These IWPs should have been set up and prioritized based on their need to achieve those 
turnover dates. So, when we're looking at matrices like this, we should be saying, OK, these 
are all complete or they will be complete in time for that scheduled turnover. Now, if there's 
a problem that some of these have not been completed, then based on the life cycle of an 
IWP (again, we'll be covering the life cycle of an IWP tomorrow), you'll see the decision 
matrices within there. The essence of it is that if one of these IWPs is not finished, or 
multiples of IWPs are not finished in a time frame to satisfy the turnover package, that 
means one of two things. Either, we scheduled wrong, and we didn't schedule the IWPs to 
finish before the turnover package that contained bits and pieces within the IWPs to be 
turned over, or the second possibility is that we’ve had holds, or slowdowns, or a delay of 
some kind, and the IWP was not completed.

So, there's a couple ways that we then look at it. We either leave the IWP as a whole and 
expedite it to meet the turnover date, or if there is, for instance, say one isometric within the 
IWP, that isometric would most likely be removed from the IWP, and the rest of that IWP 
would be processed as 100%. Let's say Jim backed into a spool with the forklift, for instance, 
and that one IWP had to go for re-fabrication. If that's the case, we might be six weeks out 
on that IWP. If that IWP incurred a six-week delay, the rule of thumb from the planner would 
be to remove that damaged spool. That IWP would be processed as 100%, and there would 
be a new IWP for that spool, and possibly others, that would be completed and scheduled 
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based on that date. That would become another IWP here that may have to be expedited to 
meet that turnover date. 

The basis here is that all these IWPs to start with, based on starting with the end in mind, 
which is our turnover sequence, should have been scheduled to satisfy that. If our 
construction plan went completely as planned, because our construction always goes as 
planned, right? These would be naturally lined up and completed, ready for inclusion within 
the turnover, or the pieces of these that needed to be completed are included in the 
turnover package. More times than not there's a delay or something, and then we get into 
our expediting and maintenance of those work packages. An IWP package is the only one 
that will actually change scope on the fly for progressing and hold purposes. IWPs are meant 
to be fluid, and we will remove items to put in different packages, based on constraints that 
have popped up from the field. The basis of best practice here is that these should be 
sequenced to satisfy the turnover. Expediting and other methods are going to probably have 
to come into play to ensure that that happens. 

We could add a mechanical completion package between the IWP and the TOP. Maybe those 
expedited items, some of those items that did not get completed in a timely fashion due to 
one delay or another, may fall into a mechanical completion package. We often use 
mechanical completion package as kind of a last catch-all, almost like a punch pack. If you're 
familiar with the punching methodologies, a punch pack is basically multiple different items 
from a few different areas that are grouped together to be expedited in order to satisfy such 
things as the turnover package. So yes, the mechanical package would be inserted here for 
the completion of a specific area, but more times than not a mechanical package is used 
specifically for the for mechanical completion of an area or grouping, but it definitely plays 
into the turnover packages themselves here.
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Now let’s look at the TOP from a different point of view. We've looked at it from  
completion, if you will and how, that all lines up. Let's look at it now from the point of view 
of the predecessor/successor relationship and the CWPs and EWPs that tie to it. This is 
more looking at it from a scheduling base if you will.

The turnover packages are our end result, that's what we want to achieve. So, from a 
backwards pass type basis, we're going to move backwards through the system through the 
CWP, the PWPs associated with it, the EWPs, and then, of course, the CWA that it was 
associated with.

Turnover packages are typically system based. They’re a portion of a system, or the entirety 
of a system, that makes up the turnover package depending on the strategy of the owner, 
they vary, depending on how they want it in there. Sometimes there's multiple things, but 
typically it's it follows a system. So, when we look at it from the purposes of scheduling, 
these items here, CWA from a level one, EWP with our path of engineering and our 
engineering schedule type basis is heavily affected. 
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When we get to our PWPs, all those priorities come into play as constraints to when we can 
actually execute that CWP, affecting our Level 3 schedule. So that backwards planning, and 
forwards alignment. That CWP has to be scheduled in a time frame to satisfy the turnover, 
and the packages that lead into it also need to be scheduled accordingly. So, this is more of a 
scheduling identification of predecessor/successor type relationships, but you can see that 
when we're looking at it from a completion point of view. We need to scramble to either 
recalculate our IWPs or turn them into mechanical packages, or whatever we need to do to 
clean up anything that was not complete to satisfy that turnover. When we start looking at it 
from this point of view, this is more of a relationship basis where this CWP has a portion of 
this turnover package, so that has to be scheduled accordingly to meet that turnover.

If I showed you one diagram showing the relationship, which is basically a giant pyramid or a 
funnel from IWP up to the main project, it would be a very nice clean relationship. The truth 
is there's multiple things in multiple different areas, and  multiple different ways to look at it, 
where relationships are pulled in multiple different directions. It's never singular, meaning it's 
never singular, meaning it’s never a single predecessor/successful relationship. You'll hear me 
use the term a lot. There's always a web of dependencies. Understanding the factors in the 
web of dependencies, from these different points of views of the work package relationships 
that I'm showing you is important, so that you get the whole picture.

So that when you come to the turnover, we don't have outlier IWPs that haven't even been 
started when we're past our turnover date. Understanding all of those interdependencies are 
extremely important in planning an efficient program.
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We'll move now to the IWP, my favorite of all the packages, having been a tradesman once 
upon a time. The IWP is where the rubber hits the road. It is the package that we execute 
against, and it is the package that the trades people in the field are utilizing for all of their 
information, to be able to execute. Everything we do on a project for procurement, 
engineering, how we organize our schedules, everything is going to affect that IWP in the 
end. 

Understanding the IWP predecessor and successor relationships is extremely important, 
because there are different CWPs that may affect those, different schedule nodes that may 
be affected in those. They may cross boundaries and barriers. There may be different 
CWP’s, or they may all be within the same CWP. Just like anything else, you have to 
consider the predecessors and successors.

The EWP drives the scope into the IWP, whether we've got the technical drawings and it's 
been completed. We can use it as a guide to the delivery. The EWPs need to be aligned 
with that CWP, so that the CWP helps to develop the content and the dependency of when 
we can get those drawings. It drives that delivery date of when we can actually execute the 
IWP, as does the PWP, because from that EWP we take our material takeoffs through the 
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PWP. We have looked at the PWP in detail ass far as what its dependencies are, and how it 
interacts with other packages. All that affects the IWP. 

The other way to look at this relationship matrix, besides just being predecessor/successor 
relationships and dependencies is with constraint management. All of these EWPs and PWPs, 
I consider constraints. The engineering is a constraint for the execution of the IWP. The 
materials are a constraint for the execution of the IWP. The predecessor and successor IWPs 
are constraints for the execution of that IWP. When it's supposed to be turned over, and the 
contents of this IWP is a forward-looking constraint. Are we scheduled properly? Is this going 
to be executed in time for those turnover packages to be completed? That is a constraint as 
well. For the CWP and it's scheduling, within the start date of the CWP and the finish date of 
a CWP, that is when IWP is supposed to execute. 

Looking at these relationships and these interdependencies, when we calculate and look at 
our predecessor/successor relationships, and the interdependencies and constraints for all of 
them, we need to consider all of these things to ensure that that IWP can be executed. We 
never send anything to the field that is not constraint free, and that can't be executed 
immediately. So, these matrices that we've gone through and the relationships of all of the 
different work packages, in the end is all about the IWP, and when and how and if we can 
execute in time to satisfy our schedule and our turnover.
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Alright - now it's time for our quiz for this lesson.

Good luck, see you back here soon.
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The Swim Lanes: Developing AWP Process Overlays

Now we're getting into more detail, developing AWP process overlays. In this particular 
lesson we will talk about them in terms of what an AWP overlay is, and some examples of 
them, and we're going to get into your basic development, and identifying your players and 
positioning them to develop a process overlay.

The first question that I would answer for the group is, what the heck is a process overlay?
Within the AWP environment and AWP methodologies, we are strong proponents of the 
fact that you've been executing projects for a long time. The way you execute projects 
today needs to be integrated with AWP methodologies, not replaced, and that's key. A lot 
of people say, for example, we've got hundreds of thousands of hours into the 
development of our project execution basis, we are not changing anything. This AWP 
project execution sounds great, but you know what? We're not changing and switching 
gears to a different methodology. I haven't seen anybody executing a project with any 
methodology that AWP couldn't be integrated into.
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One of the strongest things about AWP that we have to understand, is that it is an overlay 
and insertion of project methodologies and requirements into our typical methodologies for 
executing a project. I don't care if you follow FEL 123 and execution type basis, if you're a 
stage123 type following organization, or you're using a phase structure of phase A through to 
phase H, those types of alignments make no difference to the AWP methodology. What you 
have to do, is map the AWP methodology into how you do business, because within the AWP 
community we don’t change or replace the way that you do business, we augment it and 
give constraint for betterment of construction execution. Let's look at what that means, by 
looking at the swim lanes, and how we start working with them.
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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 identifying and removing 
constraints. CWPs are released per the POC to ensure the Construction Contractor can 
properly drive IWP scoping and developing for field execution. 

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. 

Let's start to identify some of the basic procedures and some of the things that we need to 
start considering, so that we can start developing these swim lanes and what a project 
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overlay in the end is going to look like. A process overlay is basically the existing project 
execution methodology with touch points and overlay of the AWP best practice message. 
AWP interacts with the present work processes for your organization. We’re going to talk 
about a methodology for creating these overlays on top of the existing methodologies of 
your organization. 

What's the purpose of a process overlay? The purpose is to identify, through your execution, 
gates and processes for AWP that you need to pay attention to as you go through your 
project execution phases. It really gives you a full outline of what’s our next step is, if you 
will. It's your step-by-step movement, and now we're including AWP into that through means 
of an overlay. We call it an overlay, because it's not a re-development, it is infiltrating AWP 
into your existing organization. 

Now let's look at how you start to identify these. First off, a lot of it's going to depend on the 
type of contract that you're executing, who's going to be doing what, and identifying who's 
going to be doing what within an AWP basic process is key. In this particular situation, 
supporting the AWP program, driving the optimization across the different phases, pre-
system commissioning startup procedures, all that falls into the owners’ bases, very typical.

The EPC, in this situation, is responsible for a lot of the Path of Construction development, 
CWP development, preparing the turnover packages, and the execution strategy for turnover. 
Then we get into the contractor, the execution contractor themselves, and in this case 
they're responsible for building the IWPs. They're issued the CWP. They build the IWPs, they 
control them, release them, close them out, and do their inspection and test packages that 
roll into the turnover. As per our discussion earlier, between IWP and turnover, you're seeing 
the inspection and testing in this particular illustration, so you're seeing that mapped here.

Short range planning and field execution is the short-range production control that's 
happening here at the contractor level. This is a very baseline block diagram of the simplest 
fashion. You sit down and you say, OK, who's doing what? In this particular contract, this is 
the owners’ responsibility, this is the EPCs, and this is the contractors. 

This specific diagram is pertaining to AWP. Next, we will continue to a few other types of 
methodologies, or where things change a little bit, and the difference in some of the 
contracting.
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EWP, PWP and IMM optimization falls here under the EPC or EPCM, or if it's a design build 
contract following into this basis happening at this level. This line. You see how it moved 
extensively now. 
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Do you see how the site execution contractor/ sub contractor line moved extensively? This 
is a lot more typical in a full EPC type execution, where the full EPM contractor is the actual 
EPC. So, when we're talking about design build, all of these tasks including the IWP 
development control starts to fall into there, where they may have the equivalent of, say, a 
maintenance contractor or something like that who’s doing the final execution, but not 
involved in the beginning, they're doing the final short-range planning.

This is also an example of where you might see a maintenance and shutdown type 
matrices, or you might see a maintenance contract where you've got, say, one contractor 
that's in charge of doing all your small cap projects on a given site, or where you're dealing 
with one contractor that does all of the above, where you're doing all the engineering and 
they have a maintenance contractor that does the actual execution. 

I work with some major oil and gas companies, I won't name them by name, where they've 
got very large facilities and their very large facilities might have 1 to $2 billion worth of 
projects on the book for the year, but they may not execute anything more than a 5 or $10 
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million project. Those all roll up to a substantial size program. In those types of programs 
where you've got an owner with a very large program internal, often they will operate in this 
type of model where their planners, their site execution specialists, everybody is all staff of 
the EPC or the owner. Even if we erase this and show this all his owner where they actually 
own the EPC. A situation that would be similar to that would be, let's say Dow for instance. 
They have their own engineer and engineering house, so the owner line here would be 
erased because Dow would be doing all of this themselves.  

Eastman is another situation that’s very similar to that, however they have in house 
engineers under contract. This type of model variance and contracting model is prevalent 
across multiple different large owners, whether it's Chevron or Conoco, where there's 
multiples that have this very similar type site execution model where they either have in 
house engineering, or they've got a contractor that operates basically as in house 
engineering. There's many variances. 

In essence, the owners are creating the IWPs and the CWPs, and everything, and they're 
using the IWP as an execution deliverable to the contractor rather than the CWP, which is 
typical in the standard EPC or just DBM model, where the execution contractor is building 
the IWPs. The workflow and the basic boxes are all the same, but your lines are moving on 
responsibility, as far as where that's going to happen. I show you this is not to get into a 
contracting type discussion of who does what in AWP based on different contracts, because 
it does change different contracts, different tasks move around for AWP between the 
different contract holders. We need to go back to process overlays. We need to identify the 
players, and we need to identify what those players are responsible for. By identifying what 
those players are responsible for we can start to build their responsibility matrix into the 
project overlay, so that we can identify the swim lanes, and the tasks within those swim 
lanes properly. 
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We'll go one step further, and now in the turnaround contract we've got all of this turn 
around construction activity happening, maybe not the engineering or the production of 
the groups but turn around contractors are hired to do all the above beyond that. This is a 
different variance on the responsibilities again, where they may have turned over a CWP, 
and they're doing the rest of the execution on that turn around project itself. The one thing 
that's not changing is the actual tasks themselves in the boxes, they're just moving around.

Identifying who is going to do what, and what type of contractor you’re under, is the first 
phase of developing those project overlays. We developed the project overlays is to give us 
an overall road map of everything that we're supposed to be doing in AWP to satisfy. 
There's more to life than just building packages in AWP. It's also all the processes in 
between to support the building of those packages
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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. 

After we've identified the basic responsibilities, we're going to start to map out our basic 
process flows. We're going to start mapping out in the simplest of levels what our process 
flows are starting to look like. In this particular case we start with the AWP champion, 
introducing AWP at FEL, right at kickoff, and then you follow that down through all of the 
things that need to happen. We're not going to go through this particular workflow in 
detail, because the purpose of this is not to talk about this workflow, but to talk about the 
evolution of creating your AWP standard and your AWP project integration flow charts. 

As we go through this at a high level, following the tasks that need to be done, such as 
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introducing AWP, the collaboration of the project team in developing the Path of 
Construction, and how that writes into the master index, so that we're controlling in the 
master index what the relationships of all those packages are.

A master index is a log of all the different types of work packages and how they relate to 
each other. If you've got the one CWA as you go down, the numbers just keep continuing. 
CWA contains the CWP’s, etcetera, moving forward as a relationship matrix, which is called 
the AWP master index, to show you what that looks like. We won't go too far into what the 
AWP master index looks like now, but we will cover AWP nomenclature and how you should 
use smart nomenclature to identify things. Your AWP smart nomenclature will lead directly 
into your AWP master index setup, because a proper smart nomenclature for AWP is going to 
be an evolving nomenclature, basically meaning as you go from package to package, you’re 
adding numbers to the end of the nomenclature, not redoing it. Don't worry if you didn't get 
that we'll talk about that in detail when we get to the nomenclature section.

The development of that AWP master index, as we continue to go down the workflow, all of 
these items need to be documented as far as who's doing them, and as long as we're doing 
them, this is a basic AWP project workflow. Once you start getting there, then you're going to 
start doing your preliminary plotting of what your AWP project integration looks like.
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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

This is an early diagram from COAA and CII way back in the day.

There are probably some things that should be edited on here, but we're not looking at it 
for content, we’re looking at it for process. When we go through here, you see the 
responsibilities on the left-hand side. We've now broken up what was our basic workflow 
of the AWP requirements and starting to identify the swim lanes.

When we start talking about an AWP overlay, it is a swim lane diagram showing 
responsibility, so we're trying to now identify who's responsible for what, within the 
environment and life cycle of this particular project. That AWP flow into the project flow, 
starting to identify all of these different areas.

You can see all of the main players on the left-hand side, in this particular situation. Across 
the top is the phases. We get the basic high level work processes by owner of the 
processes, whether it's the owner or the project manager, who owns that particular task 
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within AWP and what phase it happened. So, this is your next evolution of that type of AWP 
process flow diagram development.
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CII / COAA Original Project Integration Flow charts

At the next level we start to expand what these look like. Now, these again are the CII and 
COAA original project integration flow charts, so if you're familiar with the WorkFace 
planning materials released by COAA, or you've studied AWP within CII for RT272, in the IR 
volume one you'll see the addition and the attachments of these flowcharts. These were 
actually the native flow charts that were added to that document I created long before I 
donated them to CII years ago, but they're prevalent within the 272 documentation. These 
are the original versions, they've evolved considerably. This is starting to heavily evolve the 
process flow, and the flow chart swim lanes into the different phases in more detail.

The grey here is the process for Path of Construction identification that's showing in this 
phase. We won't go into detail of those processes because that is a course unto itself, but 
we will cover the fundamentals of the development of this basis and how you need to 
evolve it. So, with these swim lanes, we're starting to get further and further down the line 
of detail. 
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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 of Construction events happen, in terms of these stages 
defined by CII.

POC 1: we're defining the CWAs and contracts, and 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. 

With 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 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 
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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, 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. 

Now the big thing that we need to do next, when we start to adjust and develop the AWP 
diagrams, the AWP process overlays, is to start looking at, again, how this all ties into our 
stages. The CII stages were previously 1 through 3, but they have been extended to stage 0 
through 4, as recently developed by RT 364. stages. They've made some additions and we're 
still evolving that, but CII stage 1, 2, and 3 are represented here. The next level down is a 
standard FEL type integration: FEL 1, FEL 2, FEL 3, in their preliminary planning and design. 
You get into your detailed engineering in stage 2, and then the execution of IWP 
development, and system turnover during stage 3.

The phase concepts are prevalent in Korea and Asia and such, where phase A through I show 
the execution through these different phases. Even in multiple different types of projects, or 
across multiple different owners, or multiple different philosophies, regardless of what you 
call things, we can all still map them together to show how they illustrate against each other.
What you have to do is this step in mapping the priorities. You must identify your project 
milestones for AWP, such things as your Path of Construction sessions for your 1, 2, 3 and 4 
Path of Constructions. Some of your major IAP sessions in between.

When we're going to start identifying CWAs, when the CWP breakdown is going to start to 
evolve from those CWPs, when we're going to start seeing things like model reviews, and 
VCM attributes starting to be added for AWP. When we can start scoping the IWPs. Bringing 
this into each of your phases and how this lines up with these different processes within your 
present delivery. Now I say present delivery because this is this is your first touch point 
between how you normally do business, being the FEL processes and detail engineering and 
your project execution, now tied to specific AWP milestones and these AWP milestones and 
what phase and when they need to take place.
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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 or specific projects 
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 is the “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. 

You are looking at 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. 
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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.

Now we’re going to start building strong swim lanes for our process overlays. Those strong 
swim lanes for our process overlays are going to start to evolve here, where we've got our 
stage 1, stage 2, stage 3, and stage 4 across the top, and then our swim lanes down the side. 
We're starting to continually evolve these process overlays. 
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Process - AWP Overlay on Projects (Example – Blurred to protect IP) 

A process overlay is basically the existing project execution methodology with touch points 
and overlay of the AWP best practice message. The touch points are where there's certain 
gates required for AWP methodologies. If you look at all the blue lines in this, POC 1, POC 2, 
POC 3, and POC 4 in this particular case. This particular client does POC 123 and 4, but 
they've got a preliminary Path of Construction identification for the purposes of a bid 
process, and proposal. They've got a more definite, detailed Path of Construction, and then 
the first is preliminary, so they actually have 5 gates for Path of Construction here, and 
you'll know more about what that looks like when we start talking about the Path of 
Construction. These slides illustrate how AWP interacts with the present work processes for 
your organization. 

If you don't have a present process document for how you execute project, or a present 
process flow diagram for how projects go from conceptual phase through to final execution 
and turn over then you may have to work on a whole new process drawing, right from 
scratch, but most organizations that have been executing for a while have a methodology in 
place. We’re going to talk about a methodology for creating these overlays on top of that.
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When you get into workshop, armed with such things as your typical AWP milestones you've 
started to look at the basic responsibilities for AWP. We need to align that using this as type 
of Rosetta Stone to our stages.  Identify what needs to start to happen, and then adding 
further detail to them. Through workshop we would sit down and actually start mapping out 
all of those things together using your typical high-level milestones for AWP as your touch 
points, to tie into your process overlay, and start to map exactly how AWP maps into your 
current work process. It's not a trivial activity, but it's a very important activity, so that as you 
move through the process you understand in your standard methodologies what AWP steps 
you need to be achieving, and what you need to be getting into. These end results achieve 
varying levels of complexity. You'll notice in the bottom this is a very high level of complexity,
showing a lot of decision matrices, and “if, then’s”, and about 15 different responsibilities set 
up in the swim lanes. Very detailed project execution showing exactly when the milestones 
for your Path of Construction IAP sessions are, and how that accordion diagram starts to 
come in to play. We'll talk about the accordion diagram more later, but if you've got a lean 
background, you know what I mean by the accordion diagram. 

The blue bars at the bottom are the come together points, and the rest in between is where 
the accordion happens, where we're going apart, building our deliverables to satisfy the 
court team, and then we come all back together and share those experiences, to continue to 
evolve the project. So, if you look at it in terms of, like I say, the blue lines are the coming 
together points and the rest of it is the expansion of the accordion, that's how this ties into 
the project execution phase.

The purpose of this lesson is not to fully understand each of these process flow diagrams, 
but to understand how to start to evolve them within your own organizations to get to that 
highly detailed AWP overlay for a project, and for your work processes in general within your 
organization. A lot of SMEs will contract to help you to produce these types of things. If 
you've got AWP experts within your organization, or you're planning on becoming the expert 
yourself through these trainings, this is one of your primary tools in how to ensure that 
everybody knows what this AWP beast is, and what it is that we're actually having to do at 
different phases of our project.

If you remember back to the maturity model, we would start this overlay process around 
level 1. You will do this once, and then evolve it as you move from project to project. 
Granted, if you're an EPC contractor, and you don't typically follow AWP methodologies, and 
you're contracted to an owner that's giving you a directive of “thou must conduct your 
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project as per AWP”, which there is a number of owners such as Exxon and Dow and 
Eastman and Irving and a few others that I could mention that all typically write into their 
contracts that you are mandated to use WorkFace Planning and AWP. You may be doing it for 
them, or just doing it for that one project, but if you are implementing AWP, and AWP is the 
way that you're going to do business, you're looking to achieve that Level 3 of maturity that 
we were talking about this earlier. Then I would say that you're starting to evolve it through 
your projects in general, but your first couple is where you're really going to put the rubber 
to the road in developing these and continuing through. I would hope you wouldn't do this 
per project. I would hope you'd be developing standards on your first one and then moving it 
forward to others.

I would definitely recommend to have made your first experiences with AWP in a pilot 
project before you would start that development, because on a single initial pilot project, 
this level of detail may not be necessary to start with, but it's very helpful. You may be at 
more at the beginning levels of flow diagrams in your first one, where you’re armed with 
these tools, so you know your parameters, and what you're supposed to be delivering, but 
when it comes to how we do business, you've got some evolution under your belt, and 
you've got some bruises and you've been in the trenches with AWP a bit before you get to 
the more detailed levels of overlay.

Don't be scared by these drawings. Like I say, these are my personal favorites. I know it 
seems to be a very strange thing, but to me this is where it all makes sense. I love following 
the flow of these workflows because it kind of lays it out to you. It's a map to where you 
need to go, and they are an evolutionary process. Your first go around, you're not going to 
get to the level of the bottom one. Probably not to the level of the first one, and maybe even 
not to this level, but you're striving to get to this level of documentation and standardization 
within your work processes.

I showed you the simpler diagrams to start with, is because when we start building these 
AWP process overlays and you've got the AWP process overlay already built, let's say, and in 
your corporation, AWP is the way you do business.

Now what you're going to do is, you're going to move responsibilities around as to who does 
what, and you'll notice that as I go through these diagrams, the lines are changing, but the 
task, the box, and the actual flow diagram itself is not. So, when you get to this level project 
to project you may be adjusting some of the swim lanes, but the actual processes are really 
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not changing much. 

Some of the players and their responsibility matrices for this will change and the 
responsibilities on the left-hand side may go up and down, depending on how you're 
executing, but the mapping of the understanding is really what the key aspect of the project 
overlays is. Project to project there's going to be tweaking and changing based on the 
contract style and the execution plan, but the basics will ring true, so once you get your 
standard in place, it's very easy to manipulate and start moving those lines up and down and 
around to facilitate how that specific project is being executed.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Tech

Technology – Application Integrations

The Tech: Technology – Application integrations

Talking about technology and application integrations for AWP, we're going to touch on 
some basics and the type of tech and some of the considerations that you should have.
When we're talking about tech in general, this can be a day in itself, and the reason say it's 
a day in itself is because depending on how far you are mapping the systems required, 
mapping what the systems are going to do, and mapping the system integration, that is a 
massive undertaking and requires a lot of discipline around that. We're going to talk about 
the types of things in this session here that you need to do and bring up some of the 
concepts around digital threads.
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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. 

This is an example of a status visualization. This illustrates one of the reasons to use tech. 
The previous section, the CWP release review, using status visualization for identifying and 
giving a “yeah, but” type answer to a CWP release, a pictures worth 1000 words is the old 
adage, and when you're looking at a picture of what the real release status is, it helps you 
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make decisions like whether we can just go ahead. One of the most common movements 
forward on a CWP for materials,  such things as like nuts, bolts, gaskets, consumables, those 
types of things, often they may not be material complete at the point of issuance, but they 
were part of a bulk buy that's scheduled to arrive later. Those types of things can often 
happen, and a status visualization with text such as this will help you to identify that, 
because you can see every component is there. 

So, when we're talking about technology and applications, I've mentioned often talking 
about AWP automation tools. The truth is, it's really a web of multiple different tools that 
need to be brought in to satisfy the technology needs for a project: 

• Scheduling is going to have its own tools, typically we're seeing a lot of Primavera in the 
scheduling departments. 

• Cost controls will have multiple different things, whether their estimating software or 
their cost and application software, there are multiple different types. 

• Materials management, are you using smart materials, or using one of the other material 
management systems? What system is in place? 

• QA/QCs turnover management. What is being used in there? Is it just a spreadsheet? 
Often in QA/QC that's all it is. It's a weld list and the statistics that go with it, as well as 
several other things that manage. So, what is the QA/QC tech equipment and tools? This 
could be tool crib management, or this could also pull push forward into lift planning, lift 
development, engineering lifts, engineered scaffolds, those kinds of things can start to pull 
into those things. 

• Personnel. When we start talking about tech with personnel, induction databases, safety 
induction databases, criteria for tracking Red Seal designations, and those types of things. 

• Document management. Are we using Documentum, are we using SharePoint?  What is 
our document control type situation?

• And then of course engineering. What is the 3D tool that we are using? What is the 
engineering being done in, and engineering often has multiple different tools, not just the 
one. 

So how does that all work together? When we're talking about our application integrations 
for AWP, AWP is one of those very difficult things when it comes to tech, because every 
department that we just went through has something to do with AWP, and must feed 
information to AWP for decision making, if not the actual physical information that's required 
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itself. 
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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.

Let's look at a different view of that web and put the automation tool for AWP rate firmly in 
the middle of those different features that we were looking at and how that starts to come 
into play. We need to start looking at these different systems and how they tie into the 
AWP automation tool, and how we start working forward with that as a viable application.

What are the viable applications? What is the status of those? Are they in place or the in 
progress? This is a visual tracking sheet that that I often use just to give a glance of a 
project health when it comes to setting up our application integrations and such moving 
forward, even tracking visually what's employed here so that we can see. 

The AWP automation tool must be tied to all of these tools in one way or another through 
digital thread, whether that digital thread is an automated data transfer or it’s by sneaker 
net. And what do I mean by sneaker net? Somebody putting data on a USB key and walking 
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it down the road to the next person that needs to consume it. Some of the lowest technical 
type activities, if you will, versus automated APIs and integrations between systems. We 
need to have a tech plan in place that's going to give us a look-ahead as to what our systems 
are going to look at that way. 

171



AWP UNIVERSITY

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. We need to have a tech plan in place that's going to give us a look ahead as to 
what our systems are going to look at that way. 

Loading engineering data- importing 3D and 2D drawings and color code by status. That's a 
typical technology requirement. 

Work packaging- will be able to create, edit, manage, view, publish. 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 
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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.

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 the constraints are, those that would prevent 
you from being able to execute that work package in the time frame it's set to be. 

We need to identify and log constraints on a work package that would stop it from being 
successfully executed. What are we going to use for that as a software solution? This could 
all be independent or some of the off the shelf systems do most of these themselves. 
Sometimes it's a combination of multiples of these. For instance, I know Bentley 
Construction or SmartPlant Construction linked to an O3 tools. Something like that for 
tracking can be quite good, or iConstruct linked to something like Intelliwave for material 
tracking and those types of things there's multiple different partnerships amongst tech 
vendors that can help to drive this forward as well. We're going to need to integrate the 
materials to get some kind of an idea of what the material statuses are, and the material 
availabilities, both from a CWP constraint or release basis as well as an IWP. That's where the 
rubber really hits the road.

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 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. We're going to need to 
integrate the materials to get some kind of an idea of what the material statuses are, and the 
material availabilities, both from a CWP constraint or release basis as well as an IWP. That's 
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where the rubber really hits the road.

With an IWP we need to identify and analyze that all the materials are there, otherwise we 
simply don't send a package out to the field, so material integration is very important

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. 
Integrating with the schedule extremely important, we need to make sure that we do things 
at the right time, sequence our work packages accordingly.

Progress and status - Apply rules of progress onto model components. We need to be able 
to create 3D drawings. I mean, if they're not an absolute necessity, but they make your life so 
much easier when you do status visualizations. If nothing else, if it's not a 3D world, you still 
need those reports of progress status.

Integrated labor hours - We need to know estimates for how long things are going to take. 
We're building these packages and we're aiming for certain consistencies in what our labor 
hours are. Gone are the days where we try to cookie cutter things by 500 to 1000 hours. 
We're building packages based on what makes sense for a crew to execute during a set 
duration of time.

Whether that duration of time is much longer because it’s a repetitive action, or much, much 
shorter because there's nothing else that we can do.

Let’s look at an example of that. We've got an underground program and we're installing a 
single riser because we've got access to that particular position because they're in the 
process of, say, putting in a foundation at that area and we're going to do the drain riser that 
accompanies that foundation. That work package might only be 40 hours, for four guys to 
work for a couple hours to install that riser and then get out of the way as they're back-filling 
and pouring that foundation. Where it could be different, it could be the erection of a bunch 
of bents and a stick-built rack, where we've got 20 different bends that we're going to be 
constructing that are all identical, but it's going to be 3000 hours worth of work. We may put 
that all in one package. That's a really big IWP, but it's such extensively repetitive action work 
that we may put it all in one IWP for the development of, say, those 10 bents, or group them 
into several bents as you go down the rack. Those are just a couple of examples of different 
groupings for those, and we need to understand those integrated labor hours to be able to 
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group those.

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? Do we have a full mobility solution that 
enables us to access our databases, and our solutions, and our tools. Some of the more 
extensive mobility tools give you full 3D model in the field and the ability to launch an RFI 
through the 3D model from a tablet right there. It makes your life so much easier when it 
comes to tracking those types of integrations of problems.

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

Integrate Systems Completions - We need to incorporate Turnover Packages (TOPs) scope 
and status, as well as test and inspection data. We need to know when those systems dates 
are, if there's changes, if there's priority requirement changes, just simply what they are for 
our backwards planning type passes or back reverse pass.

Revision Management - 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.

We need to have clear revision management in place, both for the virtual construction model 
and the engineering revisions, and anything else that's going to visually impact or change the 
scopes. We need to have a complete revision management tracking, which could mean 
integration of the line lists into other tools. However, your revisions are being tracked. Those 
need to be integrated into the tech stack to support AWP.

This is a lot, but this gives you a real basic checklist of things that you need to consider either 
automating, or building a spreadsheet for it, or something. These are the top 10 that you're 
going to have to look at for automation in one form or another or you may end up just 
winging it by hand, to enable your AWP program. This is just a quick checklist for those types 
of things.

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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So, where does some of that stuff fit in, and do you bring it all in at the beginning? I only 
bring this drawing up, this is the famous surfboard slide, so that we could start to look at 
how you would phase in some of your tech. I'm not going to go through each of these in 
detail, but I'll start talking about a few like OptiPlant, when we start looking at that, that's a 
conceptual plant tool. 

We're starting to do things like concept modules, concept planning, and concept runs, so 
we can get some early estimates and early scope magnitudes and those types of studies 
early on. You could identify that using a tool like OptiPlant versus going into Smart 3D and 
some other tools, that's going to be, PDS from days gone, by where we are planning the 
actual design and engineering of the 3D environment, through to tools used in the field 
such as Autodesk BIM 360, which is a very good tool for managing activities around 
installation for WorkFace planning and such. Or purpose-built platforms that integrate with 
digital twin platforms from multiple companies as well that span the life cycle.

So, considering where what the use case based on the last list was, as well as where it fits 
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into the timeline of your implementation of Advanced Work Packaging so that you launch 
and have the software in place when needed is extremely important.
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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, needs 
to 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 didn’t have integrated systems to efficiently maintain project information for all users.

This is really where the rubber hits the road in automation and things that you.

You need to consider this as a staggering drawing, if you will, and it can be seen as a 
mountain of tasks to be handled. 
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Things can quickly get hung up on which technology we should use, and it becomes a very 
difficult identification process to start choosing. People have biases to software project 
products just like people have biases to brands of automobiles. It depends on what they 
what they want to choose, often when it should depend on a feature set. We do, in a in a 
very large module, take you through identifying the feature sets required and how you start 
looking at your selection of software, and it's based on the basic ten requirements and all of 
the features that you would require for these, and then help you to start to choose the type 
of software that's going to fit those, where we don't necessarily in that course directly 
suggest a software for you based on those feature sets, although we do have a lot of 
knowledge on most of these systems out there. What we do is we create important maps as 
to how you want to integrate the different tools along your system. 

One of the clear tools to start with in that is the spider diagram, for how you map things 
together and what your features are. Once you've identified, or started to identify, what 
software you're going to use, that is, only the first step. Identifying the software, going 
through your feature sets, identifying what we're going to work with. What's going to be 
automated? What's going to be a spreadsheet? Those types of things fall into the blue boxes. 
In that software selection module that I was talking about, each of these blue boxes has a 
feature requirement checklist of “should haves”, “nice to haves”, and “must haves”, that 
would fit into each of these blue boxes. And then of course, in the middle in gray, is your 
virtual construction model assembly. 

This is a selection of an AWP automation tool. That would be something like your Hexagon, 
Smart Construction, Bentley, CSIM, iConstruct, Aveva tools, like BIM 360 for Autodesk. Those 
types of things are what you would fit in the middle, here. That's only the beginning. 

Identifying the feature sets, going through those sections, identifying what you may need in 
the software, whether it's just what you need out of the software or the software itself, 
that's identified for these blue sections, the digital threads. 

What is a digital thread? A digital thread is the communication and data transfer between 
two disparate systems. That’s the simplest way to look at it. It is the data requirements, and 
the template for that data transfer. This could be a full functional API. It could be a web pull, 
or a web grab, depending on the type of tools that you're using for it. 
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You see these are all numbered. They are a physical document that needs to be created for 
your IT system, and for your management system, that talks identifies several things. For 
instance, what's the data that's required to transfer back and forth between these systems? 
What's it look like? What's template for that data? Is it using Excel as a lifeboat between the 
two systems? Is it a direct communication through an API identifying all of those types of 
things? The document would identify frequency ranges, it would identify responsible parties, 
who's responsible on one side, who's responsible, and the other for receiving or sending the 
data. All of those things, including frequency and durations, live within that digital thread 
document.

It's amazing how often, when people are setting up automation programs, they'll go through, 
and they'll spend a lot of time selecting the software. They have certain feature sets that 
were most important to them, and did a very good job selecting the software, and then 
they've got an automation system in the middle here that's going to be their execution tool 
for AWP. But they've given no forethought at all to how any of these systems are going to 
communicate. That can often be the problem with a lot of automation systems, that they 
just don't work, or the software stacks, you go to a project and it's like we got all the best 
tools, but nothing's happening. That's often because they haven't considered these digital 
threads. 

Here’s an example for considering these digital threads. From the master project schedule, 
the type of information that's required to transfer to the virtual work packaging tool would 
be the activity IDs themselves, the start and finish dates, the print-out of the logic, being the 
predecessor/successor relationships, all of that into your typical Export or Excel or CSV file 
from Primavera to the tool or a direct API interface. Some WorkFace planning tools have a 
direct API interface where they could do a web call to get that information automatically and 
bring it into the system. So, whatever that communication is that needs to be mapped out, 
documented, and tracked in these formal documents called digital threads.

CII has done the data requirement study, and they've got a research team focused on data 
requirements. They've done a lot of really good work. I would suggest checking them out. 
There's a lot of really good things coming in there. They're starting to work on the 
independent digital threads themselves, but using this concept of digital threads, creating a 
very simple spider map like this, and then requiring documentation on the communications 
of those different systems at this level is imperative, through software selections and tool 
selections and automation. In the University we do have classes on teaching how to develop 
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digital threads and those types of things. Very, very integral to creating a functional 
automated AWP environment for your construction and engineering needs. 

It can be a very tangled web, and we’re starting to clear it out so it's not so tangled, so it 
doesn't look like just a spaghetti mess of digital transfer information, we’re trying to map it 
out into something much more sane, and sophisticated, like the spider diagram here that we 
refer to. It is imperative in order to create your standards and create your data mappings.

This is this is a rabbit hole we could go down for very long time, and it's a great one, because 
making systems communicate, to me is pretty fun, and something that I love working with on 
site with people. These integrations and understanding who needs to do what to support a 
program, and understanding what system needs to do, to support another system, is a really 
cool activity to identify and map for the development of your AWP program.

We use diagrams like this and start mapping this kind of stuff and identifying feature set to 
consider for the tech versus the software selection. This is really giving an outline for the 
things you need to consider. We're not talking about any specific software. Once you create a 
detailed map like this, every project tends to have their own software set. There's always 
some kind of differences. It doesn't matter how hard we try to standardize it, there seems 
like there's always some differences from project to project, even when we’ve got the same 
players, the same contractors, the same owner. It seems like there's different software from 
one project to the next, but as long as you've got a project map like this that that's not even 
software specific, it's specific to the type of data and the type of requirements and what 
system needs to talk to which to show. It will give you an understanding of what you need 
from a system, being the digital transfer, the data that's being transferred, when that system 
needs to be brought in, because there's no point in paying for a per license type thing if 
you're 1 of 10 of a project, and you're not going to be using the tool till year eight. You're not 
going to want to pay for seven years of subscription on a software project, a product that you 
don't need until much later.

Identifying when and durations is very important as well, so that you create these maps in a 
generic form that you can roll out from project to project, so that you get all these 
considerations early. 
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It’s now time for the quiz for this lesson.

Good luck, see you back here soon.
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People, Pillars of Support

The Practitioners: People, Pillars of Support.

Let's jump into the practitioners. So, what are we really talking about when we're talking 
about the practitioners? We're talking about the people who are the pillars of support for 
AWP. What is it, who are they, and what are some of these positions? 
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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.

When we start talking about all of the people involved in the AWP environment, this often 
gives way to a much larger discussion, and a much more in-depth unit unto itself that we 
offer from within the university. What we're talking about here now, is facilitating who it is 
that you require, to support your AWP Program. 

As we go through this, the one thing that's important to note is that a lot of the time, in a 
project environment, these are not additional indirects. Sometimes it's one or two 
additional indirects. Sometimes it's a repositioning of your project resources. 

For instance, when we get into a full AWP implementation basis, let's say an average size 
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project might be used to having six schedulers that need to maintain the schedule for said 
project. When we start getting into an AWP type environment, it's not that we need less 
schedulers. What we need is some schedulers with possibly some different skill sets, that are 
now taking different roles, helping with passive path of construction development. Maybe 
some of those schedulers are even true planners in the industry, so they're starting to move 
towards maybe a more of a WorkFace planner type role. Maybe they're moving into an AWP 
coordinator type role, or we just require less schedulers to start with for that project, 
because a lot of it is being done within the planning department, and the maintaining of the 
baseline schedule is less intensive as a lot of the initial changes, or development are done by 
a lot of the planners in the groups. 

185



AWP UNIVERSITY

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 constraint-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 WorkFace 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 activities and short-range planning, as well as the superintendents. 
The WorkFace Planners deliverables directly influence those people downstream.

Realistically, when you're talking about your project organization and how it is, you need to 
set it up, the big thing from these that we have to understand is the type of positions and 
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where they fit in.

In this diagram, we're going to look at one person in particular, the WorkFace planner. When 
we start talking about field level execution, and we're not talking about different contracting 
strategies here, as far as who owns the WorkFace planner, if you will, because if you 
remember from the last lesson, the WorkFace planning position could change amongst 
multiple different people, it could be within the owner, it could be within the contractor, it 
could be within the maintenance contractor. There's multiple different positions for the 
WorkFace planner depending on the type of contracting delivery strategy they abide to, but 
for the purpose of this lesson, what we're going to look at is these positions in general and 
how they how they interact. Not so much who they report to, or who owns them, if you will, 
we will get into that a little bit more towards the end of the lesson when we start talking 
about some of the differences in org chart structures, but let's talk about the WorkFace 
planner specifically.

The WorkFace planner is not a position that's identified as controlling what is executing in 
the field. I say that first off, because that is probably one of the most important aspects to 
understand, and probably one of the most misunderstood things.

A lot of a lot of times people go into an AWP WorkFace planning situation, and they assume 
the WorkFace planner is dictating the work and how it's executed, in what sequence it's 
executed in the field, and that's simply not true. The WorkFace planner is a vessel for the 
development and heavy lifting of the IWPs, and the execution and development of the plan, 
as identified by the responsible party for that plan. The reason I say responsible party, is that 
in this particular situation, it could be the general foreman's plan. It could be the plan of the 
maintenance engineer. There's multiple different influences for who that is, but the 
WorkFace planner is a planning workhorse, that's identified to build the work packages to 
satisfy the constructability requirements of that scope of work. So that WorkFace planner is 
integral to feeding that foreman the information and packages that they need to keep their 
journeyman and their crews working effectively. That's a very key aspect, because the 
WorkFace planner is not dictatorial to what package goes when. The WorkFace planner is 
really identifying and building the packages for the general foreman, the superintendent, and 
the foreman, and to maneuver within the confines of that Level 3 schedule activity.

If you remember, we said before that there could be 10 IWPs that make up that Level 3 
schedule activity of the CWP, and those IWPs could all be fluid, changing positions and 
priorities within that CWP, depending on site conditions of that particular day. The reason I 
say it's depending on site conditions of that particular day, is because, for instance in 
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Australia crews will not work if there’s rain. Or in Canada, or Alaska, working on one of those 
sites, you may have 40 below, and that type of weather condition is going to heavily affect 
your execution. In fact, if you're in Canada and 40 below, often we don't stop working. We 
double up the crews, where one crew is on warm up, the other one is executing. Then you’re 
doing a highly complicated IWP, where you're identifying swapping of labor packages and 
swapping of crews, dictating two crews who are actually executing in a single area, because 
of warm up conditions. 

That type of situation can be attributed to say something like a boiler strip and reconstruct. 
so why? If you've ever been involved in the rebuilding of a boiler, it's one of the most horrible 
jobs next to stripping out a coke drum. If you're involved in a boiler reconstruction, say 
you're in the southern U.S., you could be in the hot sun inside of a steel vessel. Those types 
of situations, not just confined space, we also rotate crews, just like it's 40 below in Canada, 
it could be 150 above in some of these vessels in the southern US, let's say.

Understanding how those crews are working, and what IWPs they’re going to be working, 
that WorkFace planner is working directly with the foreman and general foreman. That’s why 
they’re positioned between these two, the foreman and the general foreman. That planner is 
not dictatorial on the plan, the foreman and general foreman are, based on their short 
interval production controls. They may have built the initial work package, but as to when it's 
actually executed in the field will fall to a decision made by three these three positions.

I know I've harped on that a lot, but it's often something that's very misunderstood, and can 
get you into a lot of trouble in your implementation programs, especially with the WorkFace 
planning aspect. If you've got a WorkFace planner out there that's dictating to the general 
foreman what's happening next, often that general foreman will lose interest, or they will 
simply fight the program because it's not their plan. Even if that WorkFace planner had laid 
out the most intricate, perfectly laid out sequenced project, that general foreman by human 
nature will probably buck the plan, probably bought the plan because they need ownership 
of it, even if it's just figuratively. That WorkFace planner needs to work closely with the 
superintendent and general foreman to ensure that, through the weekly superintendent 
meetings and such, that it is their plan. Working in between them is very key. Understanding 
their place and dictating work scope to the field is extremely important. Their job is to 
maintain work scope within an IWP. The general foreman’s job is to plan what IWP goes 
when, the foreman’s job is to vet that plan, plan their daily work within that IWP so that 
production pull planning, that short interval production planning where they're planning 
their daily work, is within the confines of that IWP.
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Look at it this way. The foreman’s planning everything that's happening within that IWP and 
conveying priorities, the general foreman is setting the priorities of which work package, and 
the WorkFace planner is facilitating the heavy lifting for that whole plan. It's important to 
understand because it is probably one of the most misunderstood aspects. A lot of times 
when lean practitioners come under fire to say AWP has issues, this is typically the area 
where they misunderstand the model. AWP is a pull-planning model, it's not a push model, 
and a lot of people misunderstand that the WorkFace planner is pushing. The truth is no, the 
foreman and the general foreman are pulling, and the WorkFace planner is facilitating that 
pull plan.

Another responsibility of the WorkFace planner is to kind of communicate the requirements 
of the Level 3 schedule to the general foreman or supervisor and somehow make brackets 
around the plan of the foreman or the supervisor. The WorkFace planner will be an advisor to 
the general foreman also, because the odds are the WorkFace planner has a better global 
knowledge of the sequence, intricacies, and predecessor/successor relationships of how we 
need to execute that Level 3 schedule, and what IWPs need to execute to tie to it. They'll 
have a much more intimate knowledge, so they'll be the advisor to the general foreman. 
Let’s be frank. A really good WorkFace planner is directing the general foreman, but the 
foreman has to be in the loop for that for that planning and the development and the 
requirement of them to identify within the confines of that CWP which IWP is executing and 
when.  They are advising and definitely working with those individuals such as a 
superintendent and the general foreman on the overall scope as well as the IWP itself. 

When we talk about the WorkFace planner and their skill sets and level of competency, it is a 
pretty high level. When I'm staffing a WorkFace planning department, there are certain 
things I look for. I’ll let you know a couple of them. First off, when I'm in an organization and 
I'm looking for WorkFace planners for the site, I will identify with the superintendents as to 
who's on light duty.

Often, we've got older crafts persons that are highly skilled, that may be injured, may be a 
little slower, they're a little more aged, possibly, those people are often the smartest ones 
out there, and know exactly what's going on. They’re the perfect people to bring into a 
WorkFace planning situation. The problem with that is if we look at some of the much older 
generation of crafts people, there's often a reason why they're in it working as a crafts 
person, and that's because they don't like working with technology, or some of these other 
areas. Maybe they are very technology savvy, I'm not saying it's a general that they aren’t, 
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but that does happen. What I do in that situation, is I will then hire, say apprentices or very 
skilled apprentices that I see as up and comers to pair with some of the highly skilled high 
level, high production type people, that we would pull out of the field. 

We're doing two things. We’re allowing some of our highly skilled labor to have somebody 
who's highly functional with technology, and also some of the younger generations are 
obviously, you know, a little bit more skilled sometimes when it comes to operating some 
technologies. When it comes to actually executing the project, the experience is second to 
none, and taking some of our older general foreman and superintendents and bringing them 
into the planning environment is key. Putting them together so that you've got them training 
each other makes for a really good symbiotic relationship to where you you're not only 
creating a stronger workforce, but you're also helping to educate the new and upcoming 
workforce. Bringing highly skilled WorkFace planners into an organization can be as 
detrimental as bringing unskilled, younger ones in, where we kind of need a good cross 
section so that we get a lot of development within our group. I like to pair people together to 
be highly skilled and to develop their skill sets.

There's another course in the university that I teach that's called Advanced IWP Production 
support. It's part of our 500 series, and if you're really interested in the duties and how the 
WorkFace planner works, that particular course is great,  because it really takes you through 
how you can use a single, highly skilled Workface planner and multiply their efforts across, 
say, five or six different technicians, so that the WorkFace planner can now do the work of six 
or seven WorkFace planners rather than doing it all themselves. So, it's almost like a value 
engineering type basis, where we're using cheaper individuals or cheaper labor, if you will, to 
start producing IWPs based on the direction of the WorkFace planner. It's a pretty interesting 
course, and it's a it's a fun one to teach. That’s Advanced Production support for IWPs, or 
advanced IWP Production Support, and it talks about how to staff a department to make 
your WorkFace planners more efficient. It’s a good one. 

There may be situations that come up where you have to convince a construction contractor 
to take their best people and send them to the office, more or less. The first thing that I do in 
this instance, is identify some of those people that may be on light duty. That's the first area, 
because those are the easy ones, when they're already on light duty, let's bring them in the 
planning office. Often, we find that once they come into the planning office they don't leave, 
but that's the first section. But those people who are the strongest people, often they are 
trouble shooters of the highest level.
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Often individuals who we think are really good, that we'd like to bring into the office, they've 
got somebody that they've had under their wing for a while, or they can suggest somebody 
that they would be happy to work with in that skilled position. I frequently use them as a 
way to help staff the department, because typically they have a knowledge of what the skill 
set should be, and if they suggest somebody, then they're that much more likely to work 
with them because it was their suggestion to start with. 

Pulling the highest skilled individuals out of the field is not typically an ideal, it can possibly 
make an enemy of that construction execution contractor if their best people are sitting in 
the office, their best foremen and superintendents. You can get them to make a suggestion 
as to who they think might be a good fit, some of the crafts person to bring in, or maybe 
somebody from the office, or maybe it's a field engineer. Field engineers often do work well 
to fill a WorkFace planning position if they've got a lot of field experience. If they've got a lot 
of field experience, they often can help bridge the engineering office to field gap, so it's 
another good place to look, but I love talking to who's considered the best trades people on 
site and getting them to suggest who might be a good person to bring to the office as a 
WorkFace planner. Like I say you're killing two birds with one stone. You're typically getting a 
really good person, and you're getting somebody that that person wants to work with, so it 
leads to that whole personable personnel basis.

Everybody is going to run their department a little bit differently, but that's kind of how I like 
to work that at that angle. It works for me, because even if they're not as skilled as the 
individual that you were talking to, typically what happens is that person that you originally 
wanted in the office is going to be happy to continue to mentor that person. So, it works 
pretty well.
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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 personnel 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.

When we start, this is really a conversation down deep in field level support. WorkFace 
planner is a field level individual working hand in hand with field level execution personnel. 
Now let's take one step removed, to go back one level. We are going to start talking about 
the AWP technician, the AWP facilitators, and virtual construction model administrators. 
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We kind of touched on the AWP technician in a much more formal basis when I was talking 
about advanced IWP production support, and that methodology that I've been kind of 
working on for a long time. This is a basis where, if you staff your WorkFace planning 
department with only expensive tradespeople that you've pulled out based on the discussion 
that we just had, and you don't bring in AWP technicians. An AWP technician should be 
someone who wants to learn what being a WorkFace planner is about and what the whole 
AWP model is about. They’re in typically more of a junior position. The other thing that 
they're doing is a lot of the heavy lifting for the WorkFace planners themselves, meaning 
possibly photocopying, drawing stacks, mining a database for information, gathering 
documents from a position. It may be fleshing out an IWP based on an outline that's been 
identified by the WorkFace planner themselves, so the actual production of the package may 
be done by the AWP technician, but the planner, the WorkFace Planner is the one who set in 
motion the parameters for that IWP. The AWP technician is going to assist with those types 
of things. 

Hiring enough WorkFace planners that are highly skilled is often difficult for any project, and 
it's often a risk for a project. If you get a proper cross section of good skilled WorkFace 
planners and AWP technicians within the organization, you can functionally get a lot more 
done with less WorkFace planners. It's a more effective way to populate your department, 
and your staffing procedures, and how you bring people in to support. The other thing that 
you're doing, is that you’re breeding your up-and-coming highly skilled WorkFace planners by 
exposing that AWP technician to that level of planning, on the next job, that person will be a 
WorkFace planner. So, those people that want to strive in a planning and control type 
position within an organization, make great technicians, often a lot cheaper than a WorkFace 
planner on an hourly basis, and make it much more efficient for you to operate your 
organization.

So, the AWP technician is very important on medium to larger jobs, or even bringing them 
into a smaller, broader portfolio, so that you keep building up staff, because when we're 
talking about AWP and WorkFace planning, they tend to be highly skilled positions that we 
need to staff, so just through natural attrition, and staff loss, and that type of thing, we've got 
to continually start building our workforce. The AWP technician is a great position to start as 
your mining position for building your other departments.

Then we get into moving up the chain, and I don't mean in time terms of position, I mean 
more up, away from sight and into the office and earlier in the project. You've got your AWP 
facilitator. Now, what an AWP facilitator is depends on the contract type. That AWP 
facilitator, also called AWP coordinator, depending on what you want to call them, their job is 
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not to necessarily build any packages. Their job is not to control any CWPs or any of that type 
of thing. They may be in charge of several contractors, where that AWP facilitator is ensuring 
that the contractors are following the AWP production guidelines. That AWP flow chart., the 
process overlay that we were talking about earlier, is often the main tool of the AWP 
coordinator to ensure that the process is being followed. They're also troubleshooter. If 
there's problems, if there's missing information, if there's data that's not getting to where it 
needs to be, that AWP facilitator or coordinator is really a position that's going to help with 
the troubleshooting and the finding of that information. They're not identified or developed 
to be a manager for the program, they're more to be a coordinator, that assistance to ensure 
that the workflows are happening, and that those project participants are getting the tools 
and information that they need.

Then you move to the virtual construction model administrator. when we refer to a virtual 
construction model. We're not just referring to the 3D model, because the 3D model is about 
20% of everything construction needs. It's a great visual aid, but often the 3D model doesn't 
have everything we need. We need all of the external data to support that, for instance, the 
detail information. So, when it goes to the detailer, for instance like steel, the erection 
drawings, those types of things. That person is going to be responsible for processing the CIS 
2 files coming back from the steel fabricator, so that those details and those cut sheets are 
available. The spool manufacturer details, depending on where spools are being identified. 
That's the position that's going to be maintaining all of that, and often in a situation of 
something like ConstructSim, or SmartPlant Construction, or iConstruct, or one of those 
tools, they take all of those externals and augment that original 3D model. So, engineering 
likes to think the 3D model is the be all and end all, but in construction we take it and make it 
about 10 times what it was, and that's why we call it the virtual construction model, because 
of its 3D elements. It's also everything else on a project that we need to manage, to be able 
to create our packages efficiently. 

So, when you're talking about the virtual construction model administrator and considering 
this position for your site, that position depends on your level of automation. What I mean 
by your level of automation, is that you're bringing AWP into your environment and you're 
using one of the more robust of AWP tools, and there's lots of them out there. Pretty much 
every major supplier of software for construction has an AWP specific tool. For instance, 
Bentley, they have ConstructSim and Synchro. If its Hexagon, they've got Smart Construction, 
and a few other tools to associate that with smart foundation and such, that brings smart 
construction forward. If you're Aveva, you've got things like a Aveva RIM, and ARM and other 
things. If you’re Autodesk you've got BIM 360 and Navisworks, which also partner with 
iConstruct, so I could go on and on into the tech section, but there's a very large, healthy 
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tech environment for the support of AWP.

Once you've mapped out, and we'll talk about this in the tech section and we'll talk about 
digital threads and mapping your technology tomorrow, but that virtual model administrator 
that position needs to be tied to your level of tech, obviously, and what tech you’ve brought 
in. They may be responsible for administrating the construction model and may be 
responsible for smart construction. Whatever your tools are, they have to have those skill 
sets, but that particular individual, or several individuals depending on the scale of your 
subject, is responsible for maintaining the data environment and the and the digital threads, 
maintaining that digital environment for the WorkFace planners and the AWP coordinators. 
It's extremely important if you've got a level of automation, that you've got to have a highly 
skilled individual. There's just no two ways about it in managing that data.

The VCMA is not a WorkFace planner or an AWP technician. I say this with the utmost 
respect, because I've considered myself a WorkFace planner and an AWP coordinator for 
many, many years. I've worked for Bentley, and I’ve worked for other software companies, 
but I would never consider myself a virtual construction model administrator. My skill sets 
are just not to that level for data management, script writing, and all that kind of stuff. The 
wizardry of data management needs to be a data specific person, and the reason why I harp 
on it is that you don't want to bring in a WorkFace planner and say, “OK, you're now 
managing the model”, because that is oil and water, you've got to specifically staff that 
position with somebody who is very skilled in data management, and probably a lot less 
skilled in construction, may never even have had boots on in their life, but they will work 
hand in hand with those that are familiar with what boots are used for to drive forward that 
solution. Taking a person from the field and trying to put them into a virtual construction 
model position is often not successful unless they've really got some broad skill sets, if you 
will, and it does happen. I have seen it, but that virtual model construction administrator, 
that is true data management. AWP facilitators are coordinators, they're an organizer, they're 
a barrier remover. They're your go to guy when there's an issue. The AWP technician’s role is 
to facilitate and assist the WorkFace planner in being as efficient as possible.

These three positions are positions that you should try to nurture, if you will. Going from 
project to project, it can often be difficult to find some of these people and put them in 
positions regularly. You could have a staff of these type of people, that you move from 
project to project as best as you can, as long as the budgets allow you to. These are positions 
that are great to cultivate and bring forward. Just like I said the AWP technicians often 
become very good WorkFace planners, facilitators, the AWP coordinators and facilitators are 
often past IWP technicians or WorkFace planners, that have become elevated to that level. 
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The coordination of it all, maintaining and developing a staff register of these people that can 
move up and down the ranks, it will make your life a lot easier. AWP is technical. It is very 
technical to employ. It's very data intensive, it's very constructability intensive. It's very 
construction and general knowledge intensive and those people are skilled labor, and with 
high skilled labor, it’s always best if we can maintain them internally to our organizations. 
Obviously, we can't always do that to budget, but when we start identifying overhead 
requirements, a lot of these types of people should follow to overhead. Often, we'll have 
some master coordinators, some master virtual construction model administrators, and 
some master WorkFace planners that will maintain an owner or EPCM type organization. 
That's our main lifeblood and they will bring others in and out . That's just my soapbox, but 
these people can be difficult to staff on a moment's notice, so it's great if you can maintain 
them, and controlling your budgets to do that is an important aspect because it does get 
missed. 

If you have to control some of these people on overhead, sometimes it can be costly. I know 
in my work history one thing that we've often done with some of these people is they've 
ended up in the mod yards or in the fabrication facilities by a specific company I worked for, 
temporarily helping out there while we bridge them from project to project. There are 
multiple things to do with these people, but they can be tough to maintain, so budgeting 
accordingly, or planning for their movement is a key aspect to success in your project 
environment from project to project. This is also a hint for the future, because when you try 
to staff a project its quite common to be unable to find a WorkFace planner, and then if you 
have to pay way too much for a WorkFace planner, or you get unskilled planners, it can put 
your program in jeopardy.

It's like driving a high-performance sports car and putting bad gas in it, right? 
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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 or not that individual officially carries 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.

Let’s move forward and start talking about the AWP Champion. Who is the AWP champion 
and what do they do? The AWP champion may have a couple different roles, or positions. 
The AWP champion could be an executive that has chosen to back the AWP process and is 
the one that's driving forward the development of the program within an organization. 
There could be someone that’s specifically been appointed the AWP champion.

The AWP champion is typically in addition to an existing job position, where that person is 
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elevated in height to some type of management role, that's going to be ensuring that funding 
is in place, and that support for the actual department and basis is going forward. So that 
AWP champion is an integral role to ensure that the AWP department and AWP 
methodologies have a voice within the management organization. They're typically 
responsible for ensuring the organization is, as I said, funded, and that it's properly staffed 
with some of the team members that we talked about earlier. 

In essence, they’re basically a cheerleader for the AWP department, and it's important that 
they join in and drive that implementation. The AWP champion is typically an executive that 
believes in the methodologies and is ensuring that it’s brought forward into an organization. 
Sometimes that person is responsible for such things as organizing training like you're in 
today.
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People - Pillars of Support for AWP

In this example, there are fewer support roles, though that means the additional 
responsibilities not absorbed 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.

Let's look at some organizational charts now. There are two different ones that we're going 
to look at here today, and the basis of these two different org charts is really looking at the 
position of the WorkFace planner, and the jobs underneath the AWP champion.

In this particular situation, this is an organizational structure, showing it's fairly light on the 
department side, if you will, as far as new roles. This would be very typical of an owner 
organization, where in this particular view, the WorkFace planner is underneath the 
construction and that's where most of the heavy lifting at the field level is being done. 
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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 Champion, with a dotted line to the Construction Manager’s Contractor WorkFace 
Planners.

When we move to this next one, we're starting to look at a heavier integration of AWP, 
where we've now got the WorkFace planning coordinators, and the AWP facilitators tucked 
in under that AWP champion, and they're working directly with the contractor WorkFace 
planners to produce the IWPs themselves. The difference between these two is the level of 
involvement by the organization and driving forward the implementation of the AWP 
methodologies. 

In the smaller organizational chart version this is very typical for an organization that is 
having their subcontractors do a good portion of the work, versus an organization where 
they're taking on a lot of the actual production. This would be a very similar type 
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organizational structure as we were talking about yesterday, where an owner may have a full 
staff, and building the work packages is more of a small cap or a maintenance turn around 
type organization, where the owner is responsible for a good portion of the AWP program 
and ensuring that the AWP program gets off to a good start internally. They may have, for 
example, a typical subcontractor that they've they're bringing in for maintenance 
requirements, and those types of situations. It is a much heavier owner role.
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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

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, and 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.

When we get into staffing, what are some of the challenges and solutions when we're 
looking at the requirements and what are the pillars of support for AWP? What are the 
challenges of adding people to an organizational chart, especially indirect labor, as they 
typically have higher resistance when bringing in these types of people. With the 
introduction of any new methodology in an organization, the first questions we get are how 
many people are we going to have to add, and how much heavier is our organization going 
to get? That is often a challenge with AWP, but there are exercises you can go through to 
do a clear business analysis to identify the cost benefit of that 2 for 10. We consistently talk 

191



about that 2 for 10 basis, where we're talking about a 2% investment up front, for the 10% 
return on investment in the back end.

The big thing about staffing an AWP department is that it's more than just adding the 
positions that we've talked about here late yesterday and this morning. When you're staffing 
an AWP department, it really requires a review of job positions that are presently within your 
organization. Often efforts end up being duplicated when adding an AWP organization into a 
department, and it's not that you need to clean out the old and bring in the new, it's more of 
a reorganization of the existing personnel to satisfy the AWP type position better. 

Looking at typical skill sets that are within your organization now, you'll find that many of 
them line up to the requirements for staffing the AWP department, and thus there's very 
little requirement for new positions. It's often a retraining or a just a re-organizational 
structure to satisfy those requirements. 

Looking closely at the organization is paramount. I've spent a lot of time with a lot of 
different companies helping them reorganize their groups so that they facilitate AWP in a 
much more efficient manner. That is a key activity, because if you just keep adding people, 
that gets too heavy. So, think about that 2 for 10, that investment up front for the benefit 
outback, which is really the basis of what we're getting into in staffing an AWP department.
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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

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. 

When we start talking about onboarding people and staffing requirements, what we highly 
suggest at the university is that you build up what are called  AWP digital team Playbooks. 
Basically, it's kind of based on our role-based training curriculum. With the digital playbook, 
you don't have to take the AWP curriculum to do it, it's just it's an easy transition, but the 
digital team playbooks are really exactly that. They're a grouping of information and their 
requirements, responsibilities, interactions, and the digital transfer requirements, or data 
transfer requirements, to support the AWP methodologies. What ends up happening in 
essence, is that the AWP digital playbooks become a great on-boarding guide for your 
personnel, and for new personnel coming in. It’s an identification of procedure and tracking 
and training for the specific individuals as they come in. Their responsibilities, data 
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transfers, who they report to, who they need to provide information to on a regular basis, 
and what intervals certain information is required to be produced at, those things typically 
live within the AWP toolkit digital playbook. 

I suggest looking at building these types of books for your organization, it really helps with 
on-boarding, and even for your more veteran personnel, to ensure that they truly understand 
their responsibility, their job role within the AWP organization is very clear and 
understanding what their deliverable schedule and requirements are. This would all be 
logged within the digital playbook and it’s a great tool for ensuring everybody is going in the 
same direction.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Goal

Path of Construction / Interactive Planning

The Goal: Path of Construction/Interactive Planning

I like to look at this section as kind of the backbone of the AWP methodology. In WorkFace 
planning, what we're really looking at is field level execution. When we talk about AWP in 
general, we're talking about the maturity of the overall department and how we structure 
the whole department.  The backbone, or the spine, of the methodology is around Path of 
Construction and Interactive Planning, and how we’re going to execute. 
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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

The path of construction is really how we're going to execute a program. Where we're 
starting, where we're going, what the organizational development of the delivery of the 
project is going to look like, what we're going to do next, what the order is, and how we're 
going to start breaking down a project into smaller bites. We went through the work 
package breakdowns yesterday and their relationships. This is where we really start to see 
that work in real life, as we start to break down our plot plans our plants and start to utilize 
our different levels of work packages to identify scope for a project.
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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? 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 
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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 the 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 the feasibility studies, and 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.

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 we may need to 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.
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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 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 AWP 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.

So, where does this fit in to your typical workflow? When we're looking at developing the 
path of construction, there's several things that start to come from the importance of path of 
construction development, all starting with an interactive planning type basis that we're 
going to get into here, but what really comes from the basis of our path of construction 
development? Certain things like obviously the master project schedule lining up by CWP. 
Remember we spoke for the purpose of this course that the CWP lines up with the Level 3 
schedule activity, or your main control activity level for your schedule.

A few other things that it definitely does, helps to align engineering with the CWP’s, getting 
those EWPs and that path of engineering in line, to support how we're going to execute the 
project. Procurement alignment with CWP, we’re starting to get the bill of material and the 
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schedule for the bill of material in line, and lastly, fabrication alignment for the CWP. Of 
course, being able to ensure that we are working with fabrication facilities to supply needed 
materials in a timely fashion to support our path of construction as well. 

We covered the POC as the basis of all of the following activities and byproducts if you will, 
or the products that come from the path of construction development. One of the most 
important things that comes from that is the development of the master project schedule, 
and that is an ever-evolving process.

So, through our POCs we'll talk about POC 1 through 4 as our major milestone, path of 
construction. Each one of those sessions is a mile marker, or a milestone if you will, that 
gives us the ability to start refining the master project schedule to include more and more 
detail as we go through those path of construction sessions.
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Path of Construction

Alignment & 
Collaboration 

Let's start with the very basics. I'm sure many of you have been in a typical alignment 
session or collaboration session or critical path session. Now we're going to see how we 
start to utilize those different levels of work packages and line them up according to the 
path of construction to define that path of construction. Identifying paths of construction 
are actually best practice within CII and COAA itself. It's not purely an AWP methodology, if 
you will, but it's firmly adopted within AWP as a core competency, and a requirement for 
breaking down and identifying a project. Where AWP really comes into play is providing the 
definition around the work packages themselves to support the breakdown of the path of 
construction.

I'm sure many of you have been involved in path of construction sessions or interactive 
planning sessions, whether using a sticky note type development basis or using a more 
digital tool like V Planner, which is basically a digital sticky note planning tool, very 
interesting tool. How ever you're conducting your interactive planning sessions, and your 
path of construction meetings, they are very important to get everybody in a room and 
have those central discussions about how everybody interacts with each other and how the 
path of construction is to be developed for the controls of that particular project.
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As you can see from all the pictures on here, there are multiple different tools that are used, 
but the thing that is very constant amongst the alignment and collaboration of these 
sessions, is that people need to be in attendance for these. It's important that they're 
scheduled well in advance and that the importance of them is driven home with the 
attendees so that you get a good cross section of attendance. Otherwise, you end up with 
trades not represented and schedules end up lopsided or favoring one trade over another if 
you don't get a good attendance for those sessions as we move forward.

Typically, when we run a session like this where we're using a physical posted section. If you 
look up beside the word collaboration on the slide image, this is a V planner output, so you 
notice it's obviously very organized for post it notes because it's not, it's actually used within 
a software tool that's basically like virtual posted notes, but it's a great tool for itemizing 
these. Often it could be just a whiteboard, but if we're using the sticky notes type situation, 
typically every trade, and every department gets a different color. Their major tasks 
identified from their major estimate, their major buckets, typically will break those up by 
cost coding structures. So, you know, this is my piping in this area, or this vessel. Those types 
of things are what they're putting on here. These are major deliverables, or tasks, or 
installations of major equipment or items within an area, all the above is marked on these 
notes. 

As they're doing this interactive planning session, for example a piping guy may walk up to 
the board and say, “I'm going to install the piping in this area”, and then the civil and 
equipment guy are going to go, “Yeah, but I'm not installing that equipment till a month later, 
so I don't know how you're going to hang your pipe.” That's very simple example, but those 
are the type of conversations that may occur. That planner that put that pink sticky note 
there saying he was going to install that pipe now has to move it three months down the 
road, after the equipment has had its final set. Typically, major tasks and deliverables are on 
these notes, and you're starting to identify some of your interactions and your predecessor 
successor relationships in the logic. What's not shown on this one main picture in the 
bottom, as often as your evolving and these aren't just one day sessions, sometimes their 
week-long sessions, depending on the level of complexity of them, and if they're week-long 
sessions, what you'll see towards the end of the session, as you get these planned out, is 
logic ties and lines written on the piece of paper that these notes are sitting on. 

This is just one example. I'm not saying that every time we do a path of construction, we're 
using sticky notes. There's multiple different ways of having these interactive type planning 
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sessions, whether you're using a software like V Planner, you're using sticky notes, you're 
noting things on a whiteboard like this particular one here where everybody had colored 
markers and they were marking on a whiteboard. Whether you're using a projection of a 
breakdown of the schedule itself, there's multiple different methods that people prefer in 
one way or another for conducting those sessions. These sticky notes, these are major tasks 
and deliverables, and the idea here is that the colors are having conversations, and each of 
the colors is a discipline, and showing the interactions, and the integrations, and showing 
that we have a dependency on that foundation, being in that foundation has a dependency 
on civil being complete, and starting to plan that out so that the scheduler can take this and 
start to build the functional schedule from it.
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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 

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.
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The second path of construction event is the first refinement, we may have four, or we may 
have five path of construction events. 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, EWPs, and 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 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 CWAs 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 are a lot of 
things that must happen. Engineering 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. 

Let's look at the basic breakdown of our typical levels of POC, POC 1 through 4. The typical 
development through each of these we like to call “define, refine, finalize and follow”, 
meaning in the early stages we're targeting scope development. We're starting to define that 
path of construction. That's those sessions where you start the project and you're getting 
into a room, and maybe it's just a plot plan up on the board at that point, and you're taking a 
marker and drawing boxes around certain units, certain process facilities that are going to 
make up the basis of your CWAs. That early scoped out development session is really  
outlining those CWAs and how you plan to at least start the initial path of construction, and 
how you're going to execute from a very, very high level. 
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Often one of the main products that started to fall out from  the first POC session is not just 
the CWAs, but also starting to identify contract requirements from it, so that from the first 
levels of defining that path of construction we're starting to see what our execution 
requirements are, and in a very high level, schedule.

When we get into the next stage through project definition, we're starting to take those CWA 
and this is where the CWP's, the EWPs, and the PWPs now start to come into play, we're 
starting to bring those CWPs in. Now we take the CWAs and look at them from a discipline 
specific point of view, because remember, CWAs are not discipline specific, they're basically 
the entirety of that geographical area. The CWPs are discipline specific as we breakdown that 
CWA, and for single disciplines you may have several CWPs within an area. As we break that 
down from the from the basis and scope of that CWA , we're starting to look at the EWPs and 
PWPs, from engineering and procurement, and how they would support that path of 
construction. 

This is often where we start to get into that give and pull type situation, where we are giving 
up a few things to gain a few things. Engineering is obviously going to have input to say that, 
well, that may be exactly how you want to execute it, but we're not going to be able to 
supply engineering information for that particular area, maybe due to vendor data 
requirements or engineering of a specialty piece of equipment or something in an area. This 
is where engineering in this second path of construction session is going to help to polish 
that that path of construction, if you will, with their inputs as part of the constraints that 
need to be considered. 

Procurement is doing the same thing as well, identifying long lead items, identifying what the 
supply chain requirements are, and if there's any problems with it. This is where you also 
start to put real plans in place as to your logistics plan. Do we have a highly modularized 
project? If it's a highly modularized project, how are those modules getting to the site? Are 
we dealing with a coastal vendor and then barging halfway around the world? Or are we, in 
the case of some other projects in a fabrication facility up the Mississippi, barging down the 
river? Or are we in the Northern Canadian oil sands where we move a lot of large modules 
that overlap. What does that type of logistics program start to look like when we start 
considering the procurement and execution strategy in that basis to start affecting our 
schedule. That project definition phase is probably one of the most important, because in 
the first POC  we're starting to basically put rough boxes around stuff. 
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This second POC is where the real life of the project, a real plan for the project, really starts 
to take hold. This is probably the most important milestone before we get into detailed 
engineering. We're starting to put meat on that bone that we had developed in the project 
definition phase. 

So, what I would say about each of these phases as we go through is that typically, they are 
earmarked by a formal path of construction session. But the one thing that I want to get 
across here clearly is that we aren't talking about only four meetings to define the path of 
construction, if you will. Identifying the path of construction is a completely iterative process. 
One thing that we'll talk about later is that we'd like to bring in what we call the accordion 
model. It's kind of a lean planning technique, which is each of these sections is really where 
we all come together, based on the interactive planning that we've done between these 
sessions, to really reveal our findings and come forward with our own constraints and issues 
and internal schedules to mesh and meet with others to drive them forward. Between these 
sessions there should be lots of conversation and communication continuing, but these are 
earmarking the specific lines in the sand, those pivotal milestones that define certain aspects 
of the project being completed, as far as the information scopes.

So, project definition, we've now got a basic path of construction in place. We've started to 
refine it. We've got a Level 3 schedule. We're to the point of a level three schedule, at least 
the first makings of it and the first identification of it. It may not be 100% correct. You may 
not even be able to call it 100% baseline at that time, but we are using it as a baseline 
schedule at this point. 

Then we get into detailed engineering and true procurement. So, remember, during project 
definition, we're doing a lot of planning, a lot of projection, a lot of educated guessing, as to 
how we're going to execute, and what our timing is going to be like. When we get into the 
detailed engineering and procurement, and that third milestone that third POC session, 
we're really refining and putting a lot more meat on the bone. This is the finalizing of that 
data, so we identified it in project definition stage, now we're really ensuring that it's actually 
reality. Our CWP's have started to take their true form, we now have actual detailed 
engineering drawings. We've got vendor data that started to come in, understanding exactly 
what our large vendor supplied equipment is going to look like. EWPs and PWPs are finalized. 
The true real-world constraints focused on engineering and procurement have affected our 
schedule, and we've adjusted our schedule accordingly for those basis. 
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So now we've got detailed contracts and such that we can produce from this project 
information, as well as we can start to identify at least what the scope of our IWPs are going 
to be. At the end of the detailed engineering is where we're starting to flesh out those IWPs.
Granted, they may they need to be reviewed with site, then they need to be vetted if you 
will, for sequence and priority, but we're starting to identify those IWPs, and we've created 
that IWP release plan. We've identified what our staffing requirements are going to be for 
that WorkFace planning department. How many IWPs we’re going to have, and thus how 
much staff we're going to require to support the development and management of those 
IWPs.

Now we start getting into the construction startup and closeout, where now we're actually 
following the path of construction. When you're actually executing, is when you need to be 
agile in changing your plan to be able to facilitate the changing situations. There's a great 
saying out there that a plan is all great and wonderful till the first time we get punched in the 
face, and then everything changes. Construction is very much that way. Once you start to 
execute, everything changes. Being able to continue to refine the paths of construction 
based on those real site situations in real activity situations is important. We always say that 
the only constant within construction is change. Being able to manage that change and being 
able to track it and continue to elaborate and multiple manipulate the path of construction 
to follow these site requirements is very key in running a successful project. Then of course, 
moving into the turnover package type situation, to start moving towards commissioning 
startup, closing out those activities is paramount. 

These are basically the four stages, or the four buckets that we go through for the definition 
of that path of construction.

204



AWP UNIVERSITY

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 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 
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must share that information. The best path of construction exercise is to produce these types 
of outputs. 

We're going to now look at a little bit of a different path of construction development flow 
chart, and we're going to start breaking this down to identify the different areas. So, with 
path of construction development there's a requirement for the coming together of multiple 
groups, this interactive planning. When we say interactive, what we mean is not just a lot of 
people with large models that are doing a lot of talking during a session. When we say an 
interactive planning session, it’s an integration of the multiple different groups that are 
required to deliver the project. It's not simply on the on the shoulders of the constructor.
Everybody involved has a hand in ensuring that we can complete successfully. The obvious 
ones such as engineering, construction and procurement, we really emphasize those three. 

Typically engineering and procurement being our two main constraints against execution, 
construction planning and scheduling it. The two that we often forget in some of our 
planning sessions is operations and commissioning, or project management and controls. 

Being able to control what we're doing and being set up to do it by working with project 
controls, so that our plans for the path of construction are recorded and scheduled properly 
is extremely important. Sometimes it's as easy as access planning and bringing those 
individuals in. If it's a Brownfield type situation, you have to have operations involved to start 
discussing the parameters of site access, and what that permitting requirement is going to 
look like to be able to get that access to those areas. That can have a large impact on your 
scheduling and a large impact on your program. 

Typically, the inclusion of operations into a path of construction session, especially if it's an 
operating plant or Brownfield within an operating facility, what you're going to often see is 
that operations and commissioning is going to start to bring in either the possibilities of 
shutdowns that are going to be major milestones and considerations during your 
construction, or if it's just an adjacent plant. It could be something as simple as lay down 
planning ,and what your access areas are for bringing materials in or transporting a module 
into place, your lift planning, where you're going to be able to put crane pads, all those types 
of things. If it’s Brownfield operations that holds the keys to that kingdom, and you're going 
to have to have them, they're buying through the whole thing. So, when we say interactive 
planning, it's important that it's interactive with all, and that you get all the proper members 
to the table, if you will.
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From these path of construction sessions, there are certain things that are highly detailed. 
We've talked about them before in the last couple diagrams and brought them up. Path of 
Commissioning, Path of Startup, and developer startup and development, it is extremely 
important to identify how we're going to turn it over. Our path of construction must align 
with the path of commissioning, and vice versa. So, you'll hear this path of path of path of. 
We like to build these plans to support it for each of these areas.

A lot of times you'll go to site, and these are completely disparate schedules, meaning there 
isn't only just one project schedule and there's never only just one project schedule on the 
site. Start up commissioning often has their own schedule. Engineering definitely has their 
own schedule. The procurement schedule is often completely disconnected, and path of 
fabrication based on the contracting sequence they're off supporting a contract that may not 
have been scheduled completely to start with. So, it's one thing to get all of the correct 
players into the room, but also identifying what the schedules and the follow-on schedules 
need to be to support that path of construction, or extremely important. 

A lot of people go into a path of construction development session and believe that all 
they're doing is identifying and planning for the Project Baseline schedule. That is obviously 
one of the main functions, however, we can't forget about these other four influences and 
refinements that need to happen. Through a fully integrated schedule the tasks for each of 
these being commissioning and startup, engineering, the path of engineering and what their 
delivery is going to look like, procurement schedule, what the material delivery schedules 
look like, and those prerequisites and predecessor successor relationships all of these need 
to be integrated or at least considered. It's amazing how many times will go out to site, and 
they've got an amazing Level 3 schedule built up, but the dependencies and interactions with 
other groups are simply not there and in essence you end up starting to analyze the schedule 
and develop and identify very quickly that it's not executable. And why is it not executable? 
Because we might not have met when it's scheduled that we're going to have materials, 
fabrication might not be might not be there. 

We've got a path and a schedule that identifies that we're going to be completely closing off 
an area with pipe and other equipment and can't get into the back of that unit to put in a 
major vessel that's being fabricated. Understanding what that path the fabrication is, and 
when the equipment RAS dates are, procurement for materials, and then of course, when 
we're just going to have the engineering for it is often forgotten or those schedules become 
very disparaged and not tied to the main. The whole purpose of this particular flow chart 
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here is to show the importance of the interactions of those four areas, not just the main path 
of construction, but how it affects the different schedules for the different areas.

One of the main things that we're showing in this chart is that from the path of construction 
sessions,  we're going to have the ability to develop these four schedules. It's a two-way 
thing, but if you look on the left here, we have the people involved in the path of 
construction session that are going to be giving that two way backwards and forwards 
interaction to create that actual document or that actual schedule. 

So, what we're showing here is that on the left is the two-way communication, that's 
operations involved in the path of construction, getting their input into engineering and their 
input to it, which is going to produce the path of engineering. Procurement giving their input 
into the path of construction, which is, as a result of that input back and forth, give us that 
deliverable of the path of procurement. This is showing that a byproduct of our development 
of the path of construction is obviously the development of the path of commissioning, 
engineering, procurement and fabrication from this completely collaborative environment 
including all of these people in the path of construction development. So, these are two-way 
streets in here. The people discussing and planning, and then the production of the actual 
deliverable.

What are the inputs and outputs of these interactive planning sessions? We have a four-hour 
module where we cover just the interactive planning and path of construction sessions and 
detail themselves. So, let's break it down. Let's look at say, engineering. What do they need 
to bring into an actual path of construction session? They're going to bring in how they've 
identified what their path of engineering, and what their engineering schedule is going to 
look like. They're also going to bring in a lot of constraint identifications such as vendor data, 
and they're going to bring in other external influences into their ability to complete and 
engineer for those target dates. 

If we start talking about the actual firm logistics, you've got 2 main tools that you're typically 
utilizing during the session. One is typically the 3d model for review. So, you've got the 3D 
model and you're either using the model review tools or others to identify areas of concern 
in the model or add comments into the system. The other main tool is of course a scheduling 
tool. At that point you could be using a spreadsheet to identify the integrations or using 
Primavera, or at least a very simplified version of your main Primavera schedule during those 
sessions.
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The idea of this session is not to produce all of these things during that session and produce 
the path of construction as well. The idea of these sessions is really to start to identify and 
have the conversations amongst everybody’s constraints. This is how we're planning to 
engineer it. Can we do this? This is how we're planning to execute it. Can we do it that way? 
This is when you're going to get your materials. We’re starting to plan for all the interactions 
of those different constraints, identifying the constraints and getting them recorded is the big 
thing.

Project controls comes away from this with from this is a lot of information, like pictures of 
sticky notes on boards, and other things, to go away to start actually building the schedule 
from this and build these integrated schedules for commissioning engineering, procurement, 
and fabrication, based on the discussions and based on the constraints that were identified 
from these sessions. You're not going to come out of one of these sessions with completely 
finished documents, or completely finished plans, but you’re going to come out of these with 
the intent to identify and lay out their constraints on the table, and what the timing is around 
those constraints. Being the person in the middle, whether it's project controls or it's the 
AWP coordinator or WorkFace planning coordinator that's conducting the session, depending 
on your organization, you could have project controls running it. I like to see the AWP 
coordinator running the POC sessions and coming out of that with a recording, and typically 
notes within the AWP master index itself of what the constraints are and what the basic 
timing of certain events are, so that over the next couple weeks post POC integrated 
planning session, the actual formal schedule based on the constraints learned during those 
sessions as produce.

This is really supposed to be a sharing of ideas, sharing of constraint, understanding, and 
getting you that that real integrated model to identify that. For example, civil, I'm not going 
to be able to finish that foundation by such and such a date. I can't finish that foundation 
until that particular underground gets put in place and oh, you're planning to bathtub the 
site. OK, so we're going to be building that pedestal with little or no support, and we're not 
going to be able to backfill it to a much later date, so we're going to drop in all of the 
underground headers, but we're not going to be able to put the risers in until shortly before 
backfill, so that's going to affect our schedule. Those types of conversations and identifying 
those basic constraints is what you're going to come out of from the path of construction 
session. Then your highly skilled schedulers and such will go away and start to build that 
highly integrated schedule that comes from it. 
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Often what happens post path of construction milestone meeting, where you've got your 
main four huge sessions, is there are several smaller integrated planning sessions that will 
follow on to that one, to finalize, or confirm, or give further detail to items that were brought 
up during the main session, so you end up with a bit of an iterative process coming out of 
that one session. You're not going to get the completion of these, but you're trying to gather 
the information to be able to create those post session.
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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. 

Let's look at the next diagram, which is a typical work process diagram, or just basically a 
quick decision matrix, for identifying how we’re building the basic inputs, if you will. So, 
starting with the interactive planning, gathering those inputs, the scope, identifying the 
EWPs and the fabs, the engineering, procurement and fabrication work, bringing them in, 
so the inputs from engineering the inputs from procurement. This is just another way of 
showing that kind of relationship interdependency like we looked at in the last slide, but in 
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an actual relationship flow chart with the decision matrices. So, taking all of that information 
together and showing the interdependencies. 

This first brown box is where those sessions are taking place. This is not just people 
submitting a paper saying, “that's my schedule”, it's the discussions that are happening 
during these, where we're identifying and planning out the sequence of events and such that 
are happening during this first session, so everybody input that's coming into it.

From those outputs will then update master indexes. We'll start building the CWP release 
plan, so in essence, we're starting to affect schedule, here. Updating the master index, so 
that's the relationship between the work packages, so CWAs, CWPs, EWPs, and what their 
relationships are, what their hierarchical structure is, is controlled within the AWP master 
index.

Updating the release plan is exactly what it sounds like. The CWP release plan is a list of 
CWP's,  when they're going to release, and what their constraints are that need to be cleared 
prior to release. Items and issues that are brought up here as constraints are updated within 
that release plan to affect the dates or that release. 

Then, of course, preparing the master index with the CWP release plan for team reviews. So 
going into a review post that session. So typically, it's not just that we get together, and 
everybody throws a sticky note up, and then that's it and we wait till the next session. There 
is an interactive session after that, or a circulation of information, where we would approve 
the documents and approve the plan that's created, based on the inputs during the session. 
Creating everything during that session, that's a tall order. It's often just the gathering of 
information during that session, where everybody gets their say, and then we're going away 
and doing all the heavy lifting, it could be through for 3-4 weeks post the session. 

From that we come up with our deliverables, one of those being typically the Level 3 
schedule as well as influence master indexes and release plans. They are circulated to the 
group and if they're approved then they're published and that's the published path of 
construction as per that phasing. If not, then they go back into the iterative path and 
sometimes it may require a reconvening of the entire group, or it may just require an 
iterative plan with the specific individuals at certain times to clear any issues that were 
identified.
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So, this decision loop is continuous until what we have what we consider an all party 
approved deliverable for the path of construction.
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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
• visualization analysis by CWA/CWP sequence

This is just an example of some of the outputs to come out of this process.

What does that deliverable look like and what's within it? What are some of the outputs 
post workflows that are initiated by the path of construction session? What's produced 
after the fact? Updated plot plans by CWP to CWP. The updated master index, those are 
the relationships between the CWPs, EWPs, PWPs, and the different work packages. The 
turnover systems relationships to the CWAs and CWPs. So, you can see from these 
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deliverables on the top we've got it physically marked and identified on a map. We've got 
them physically identified. We've got them in a chart or a spreadsheet identifying what their 
relationships are looking like, we've got their relationships mapped to turn over, so we're 
backwards planning from turnover for those.

As we move to the bottom ones, we've got a CWP release plan that we've finalized as per 
that phase. Contracting in the early phases obviously comes from that as far as what the 
execution timings for contracts are going to be, so that those targeted CWP releases match 
contracting requirements, contracting dates, and delivery.

CWP and EWP constraints have been highly documented and identified during those 
sessions, so there's a constraint log that comes from that. We're not expecting to clear all 
constraints during those sessions, but we're expected to document those constraints and 
ensure that log is tracked, so that before actual issuance of the CWP for execution or 
breaking into the IWP’s, that those constraints are cleared before that is issued. In the AWP 
model, as I keep saying, it's all about the constraints. Remove the constraints before moving 
to the next level, so that we never send work that's constrained out into the field.

Then we have CWP export for scheduled development, the sequence of those groups to 
identify those Level 3 schedule activities. Visualization analysis by CWA, CWP sequence. Why 
I put this in here is because I believe it's extremely important post these sessions, and I'll use 
the term again, to understand gravity. Until you see it visualized, I've seen many a project 
plan go sideways once you visualize it, and simply because of gravity, and what I mean by 
that is if you've got a module that's being placed in the third tier and we haven't got the first 
and second tier in, we’ve obviously got a problem. Believe it or not, when you're looking at a 
2D drawing or 2D charts or 2D schedules that don't have the model involved with. It's very 
easy to start scheduling items out of sequence just due to their predecessor successors and 
obvious. Often gravity is the successor where we need to identify that we need our 
foundations in place before we place our module on top of them. Those types of things 
through visual analysis, there's great tools out there for that, like Synchro and others that 
give a great 4d analysis of the of the basis, using the filters and SmartPlant Construction to 
start giving you a breakdown in a 3D visual as well as a color coded visual of what the 
sequence is will help you analyze and make sure that you're in line.

The purpose of this is just to show you that the output of the path of construction is not just 
simply a scheduled document or the schedule itself. There are multiple things that come out 
of that, and some of them that are obviously relationships is one of the main things that 
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we're mapping during the path of construction sessions, and understanding those 
relationships, and also the constraints. Again, I'll continue to harp on constraints because 
without constraint management, all you've got is a work package with constraints. You get 
execution or the ability to execute by removing those constraints.

So, all of these deliverables and working towards those deliverables post session is extremely 
important. The approval loop and the basis after the initial inputs, this is what's going to be 
circulating as the refinement of the path of construction, because the path of construction is 
not simply a CPM scheduling line. A lot of people get confused when we say path of 
construction, and think we're talking about the critical path, and they say, oh, we've already 
got our path of construction identified. That critical path has been identified within 
Primavera, and we're good. I'm like no, no, no, not your critical path. The path of 
construction is identified through all of its inputs and the path of construction needs to be 
vetted against its constraints, which is everybody involved and getting everybody into room 
for these interactive planning sessions and producing these deliverables post session. This is 
what it's all about, not just a schedule, not just a release plan but all of the above.
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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 individually 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. 

I spoke before about the accordion diagram and when we start talking about the POC 
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sessions it's important to bring up the accordion diagram and show you that again. All we're 
talking about here is the basic planning methodologies and how we're doing this. So, when 
we say an accordion diagram, if you look at each of the pinwheels here in the middle, these 
pinwheels are the convergence points, where these convergence points are the actual POC 
milestone sessions.

During these sessions is where we all come together and interact. After we all interact and 
we understand what everybody’s plans are, what everybody’s constraints are, we then go 
away and that's where everybody expands. Hence the accordion diagram. And in that 
expanding we're going away to create our own internal documentation, and our own internal 
requirements, based on what we learned during that last session. Then we all come back 
together again based on what we learned and what we've produced, to vet it against each 
other.

As we come back together and vet it against each other, all our work that we've done will 
come up with further constraints. We'll come up with further refinements. We'll get into 
more and more detail. We then go away again with the information that we've gained and 
continue to evolve our processes, till we come back again to the next interactive planning 
session where we all get back together. This is a matter of everybody working together, then 
going away to support that plan that we agreed on, then coming back together to review the 
work and plan for the next steps. It's part of a standard interactive planning model, where we 
are defining and refining the process, and ensuring that all participants are being heard, and 
getting their positions made.

One of the biggest issues, or probably the main major issue for schedules being blown out on 
a project or cost overruns is the lack of this type of environment. I don't know how many 
projects that I've been on where I'll talk to the say equipment and pipe fitters and they'll say 
we are so behind because civil has taken way longer than they should have. So, we're waiting 
to get into an area, we haven't even been issued an area within the ISBL yet. We're doing 
some prefab in the fab area, but we haven't got in there because civil is not finished yet.
Then we'll go talk to civil and go what the heck is the problem. Everybody says they're 
waiting on you. And civil say, well, no, this has always been the plan we knew was going to 
take this long. This is how we planned it. They figured it was going to take less time, but we 
always knew it was going to take this much time, so we'll be done when we're done. You'd 
be amazed how many times I've heard that on project audits, that is a very typical situation. 
What that is, is just simple miscommunication between trades and different phases of a 
project where one group is inflicting their thoughts and expectations on the other group 

209



where it should be a group sharing the reality of their situation to affect the other groups. 

So, the whole purpose of these types of interactive planning sessions is to prevent 
miscommunications and assumptions by one group on another. I don't know how many 
times I've seen one group that's angry, and other ones not done a particular task, and can't 
get access, when the truth is the original group that's being seen as holding up always had a 
plan to be in there that long, and that can be very problematic. This is what we're trying to 
eliminate, so that we've got a fully integrated plan in the end, so that when we're producing 
and executing those IWPs they are executed in a method in a sequence in a priority that is 
not just identified by the group that's executing them but has been fully integrated into all 
trades and suppliers and constraint analysis, which is the big thing. 

The pivotal point, the heart, the backbone of any project is to ensure that this type of 
integration between the different stakeholders is happening so that the guys in the field, the 
people in the field that are actually executing those, people that have tools in their hands, 
are executing the right stuff at the right time. They will always execute to the best of their 
ability, but if they're not given the influence of other areas, then that's not their position to 
identify when they should be doing things. They are told what to do and what areas they 
need to be working in and will execute that to the best of their abilities. If we don't give 
them the information that's on us, so we need to ensure these types of sessions are 
happening.

Probably the most important aspect of a path of construction integrated planning session, or 
these convergent points, is to have a very strong knowledgeable facilitator. Often that strong, 
knowledgeable facilitator is the WorkFace planning coordinator, or the AWP coordinator, 
because that that should be part of their position, to understand the overall scope, the 
overall project, and they should be of a strong personality. Typically, an A type personality 
where they can stand in a room to command the audience, to command the room. Because 
you're going to have to ensure that that everybody gets their say. I don't know how many 
times I've been in interactive planning sessions and there's always one trade that seems to 
sit in the back corner and do a lot of grumbling, but not really giving constructive input into 
the actual schedule. I don't know how many times I've sat in the back watching one happen, 
and I'll sit there, and I'll hear people off in the corner going, “Yeah, but that's not how it's 
really going to happen”.

These sessions need a strong facilitator to bring those things out of people, because not 
everybody is an extrovert. Not everybody is going to participate. and you have to ensure that 
all are participating and it's even more difficult in this, COVID environment, when you're 
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talking about virtual. It's important to have strong agendas, strong identification of the key 
players from each group, and a strong facilitator that's going to ensure that each group is 
heard in relation to certain milestones and tasks you're reviewing, either in the 3D model or 
on a schedule, or looking at items on the board. 

Say you're in the early planning sessions and you're doing a sticky note type session. If you 
don't have that strong facilitator, you're going to have people that are just not saying 
anything, and then you're going to have a three-legged stool where that fourth leg is just not 
participating, and you’ve got to drag that out of people. That's often difficult, and that’s an 
art in itself. I actually know of a company that, that's all they do, is facilitate interactive 
planning sessions, which is which is key. Talk about alpha type personalities, where 
somebody goes in the room and really commands a group to get the information out of 
them and getting that into that convergence where they're all participating equally is 
difficult. It's definitely possible, but it requires a good facilitator.

As I mentioned earlier, typically at least the early sessions, when we've got a brand-new 
project and our first sessions or our second sessions, you've got a lot of players and not 
much information on the on the board to work with yet. Typically, those types of sessions 
can take a week, where we'll get everybody together for nearly a week, and we'll plan like, 
for example, on Monday civil is going to come in and give their basics, on Tuesday 
engineering is going to come in and give their basics, and we'll go through a basis like that 
where we won't require everybody in the room at the same time.

Then in the last two days we'll get everybody together and we'll say, OK, this is what we 
heard from this group, and it conflicts with this group. Let's have a discussion about that. So, 
you try to minimize the impact of those two people having a conversation in the corner, 
where everybody else is just talking about what they're going to eat tonight. That is an 
unfortunate byproduct of these types of sessions, but they can be minimized by putting 
agendas together and meeting with certain groups that you know need to interact to start 
with. Maybe you've got two groups together, one that we often do is we'll run a day session 
just with engineering and construction to start with and then we'll start bringing in further 
trades to start discussing amongst themselves, and bringing in project controls, and other 
groups, as we continue to evolve. Scheduling and putting agendas together based on what 
you're looking to achieve is going to be key in those types of environments. 

If you've got a week-long session and you've got just everybody in a room to talk about it, 
you end up with a lot of controlled mayhem. That's an example of a breakout where, if I'm 
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facilitating a session, I will say something to the fact of, “OK we are going to have a quick 
discussion over here about this widget and that widget with these particular two people, the 
rest of you feel free to wander and discuss amongst yourselves”. They’ll often start getting up 
and interacting between the groups, and then we'll have a convergence after we've had that 
specific conversation between them. Sometimes it's a matter of when we've got everybody 
in line saying, “OK, civil, come up here and give us your basic baseline positions. What is it 
that you're going to be completing by this date? What by this date? What by this date, and 
then moving to the next trade and saying, “OK, so structural, what are your major 
completions? This date, this date and this date and conducting it so that you're asking 
questions of the room. 

It can be very difficult when you've got that many people in a room to bring the information 
forward. You have to structurally set up your sessions so that you've got the right people 
talking at the right times and understand when you need to bring everybody together, 
because it is difficult. You’re going to get those people that just sit in the back of the corner 
and mumble that this plan doesn't work, but they're not actually contributing to fix the plan, 
which can be a real big problem. 

So, we need to put agendas in place, which is a real clear aspect, typically of how we get 
through that. There's multiple different methods to do that, and like I say, in some of our 
path of construction training we talk about the intricacies of interactive planning sessions 
and how to structure him some examples of different agendas for them, and what groups 
speak at what times, and how to get it started, then go off into breakout sessions and then 
reconverge.

Your typical IAP sessions or your path of construction sessions if they're multi day, will often 
in essence look like the accordion drawing within the session itself, where you could have an 
hour in the morning where everybody is together and then you've got two hours where 
everybody kind of has to produce certain things or is separated. Then we all come together 
again to discuss it, often during the sessions themselves, not just over the entire project.

You're using this accordion model type means of bringing people in, getting people out to 
discuss amongst themselves, then bringing people in again in a very structured environment 
to eliminate some of the possible disparities between the different groups. It's a real art to 
facilitate the interactive planning sessions, and it takes a real alpha personality to conduct a 
group like that and keep them all active, I'm not going to lie, it's a chore. 
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I've been in lots of path of construction sessions that have gone totally sideways and gone 
down rabbit holes where the administrator or the facilitator didn't pull the people out of the 
rabbit hole, and they're talking about what the process is of an area and what the product is 
that it's going to be producing for three hours, rather than how we're actually going to be 
building it, or how we're going to sequence it. Those types of things and divergences into 
rabbit holes and other things need to all be heavily facilitated by a core group and that can 
be a task.
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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 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. 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 make sense of it. We can put a 5D component into 
it and start looking at cash flow for a project. There are a lot of things that these path of 
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construction 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.

We're going to look at several things in the interactive planning session that need to be 
brought forward. Obviously, there's the schedule. I've talked about it before, that I'm a big 
proponent of a 4D schedule and a 4D simulation, where we come together after identifying 
how we figured the schedule looked, and what our interactive planning sessions said our 
sequence was going to look like, and then playing it in 4D to identify, actually building it in a 
3D model, where things start coming in based on their dates. Then bring that to the next 
level through working with project controls to bring that to a 5D level, which is now bringing 
cost into play.

This is a really interesting activity because a lot of owners really appreciate that 5D cost 
activity, where we've done the 4D schedule, we've done what it looks like, and now based on 
what we're installing, at what schedule, we’re able to track what our expenditures are, what 
our burn rates are going to be,  and what our hour consumptions as well as material 
consumptions by certain dates are going to be, and those 5D costs. Not only is it the 5D cost, 
but from a 5D point of view, not just identifying what the implication of cost is at certain 
points, we're also identifying the consumption of materials by certain points with that, which 
helps a lot in the early planning.
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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 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, 
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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 can apply it to engineering and 
deliverables, and we can see 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. 

This is another way to represent the POC milestones, the 1234, and then getting into the 
refinement of the IWPs themselves. If we look at this quickly, we're talking about starting 
with our Class 5 estimate to start with, those of you that are very familiar with the class 
estimates, first POC is a class 5, the second is a 4, the third is that class 3 estimate, the POC 4 
when we're into that refinement and detail engineering, that's our Class 2. Then when we 
get to the IWPs, that's really our full class 1 estimate of knowing exactly where it should be, 
exactly how much time it's going to take to execute each of those particular tasks. We won't 
go into detail of each of these, but there's a lot of different tasks that are specific to each of 
the POC sessions and what the deliverables are from each of those POC sessions. 

The first thing I would say is when we start looking at this, when we get to POC four, it's not 
just firm quantities and trend quantities and such. In here it's also a refinement of everything 
else that's been that's been completed along the way from each of the different stages. 

You can see we've got this mapped out from development of the path of construction. The 
different POC sessions, the FEL, if you're using an FEL type phasing from FEL 1 to detailed 
engineering and construction execution, how that all lines up into those paths of 
construction sessions.
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Interactive Planning  

Here, we can see where these path of 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 

212



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, the frequency of our path of construction events, and how 
many different discrete groups we have in these events, because of the size of the job, all of 
this need to be determined. 

This is the typical timeline, and we’ve briefly shown this before. Whether you're following 
the typical CII stage gate type basis or the FEL and detail and execution type control standard, 
or as we mentioned before, typical in Asia is the phases A through I, depending on how 
you're doing your project breakdown and labeling, they all tie into these base situations. 
We've looked at this timeline before where your POC one is early in that concept phase, and 
your POC two is towards the end of that same area, or the end of FEL 2, beginning of FEL 3, 
all taking place within the first stage one according to CII.

Now, the one thing that I want to show you in these that's integral. The small diamonds, 
those IAP sessions in between here, as I mentioned before, the POCs themselves is not the 
only time that we're refining path of construction. The POCs themselves are milestones that 
are set and identified as the convergence of all of the players together, where we’re detailing 
these, and we plan them well in advance, when we lay it out to identify what the dates are 
going to be for these so that we get all of those people. You saw from those pictures, there 
are a lot of people in the room when we do these sessions. We need to ensure that these 
sessions are identified and very clear. In smaller sessions where not every trade is present or 
referenced during these sessions, it may be smaller issues. 

You may have conversations between two different trades that don't involve the rest of the 
group. We try to push those types of communications in between those POC sessions. They 
still happen during the main sessions, but we try and get a lot of that type of information 
between them in these facilitated smaller IAP sessions, between the main POC’s. You can see 
from this timeline those there's two clearly expected between POC 2 and POC 3, and they 
should be iterative through the whole thing.

These CWAs identified, the CWPs starting to be mapped. We'll have planning sessions around 
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those to ensure that they're valid. The issuance of the PN ID is showing where a lot of this is 
all happening and how it's tying in, where we now have a schedule by CWP starting to be 
finalized.

Breaking down the item the CWPs into those IWPs starts to occur, and how that all ties 
together into the different IAP phases and POC phases is very key.
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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 

Now, 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. 

 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 
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structuring.

This next section, we're going to cover four slides just on the deliverables expected per each 
of these different phases that we've been talking about. As you've noticed, we've changed 
the labelling on the bottom several times, both from stages to phasing to FEL, just to keep 
the material somewhat generic, if you will, or at least covering all aspects of how they tie 
into different project environments.

Let's look at step one, the define phase. So, one of the first things is to create the content 
register for information gathered to shape paths of construction. Those content registers, 
that's the AWP master index and such that are going to be used for identifying and tracking 
your spreadsheets and control documents that you're using to bring that in.

Document the client and contractor business drivers. Of course, this isn't just a matter of 
interaction as far as how we are going to execute. It's also identified as how we're going to 
execute towards the business driver. Is it a schedule driven project, is this a cost driven 
project? How should we be looking to crash the schedule to facilitate one or the other? 
There's different methodologies to satisfy different business drivers, and it's important to 
understand why the project is being built, not just that it needs to be built.

Define lists of operational systems, the systems completion requirements priorities, so 
identifying early in this stage what our turnover is going to be and what we need to have in 
place. I mentioned early on in this course I was once involved in a project that one of the first 
systems they wanted was instrument air. Sometimes there are strange requirements and 
identifying those is key.  

List all the additional timing constraints from operations. Operations often has the keys to 
the kingdom, and without operations, especially if you're in a Brownfield type situation or 
shut down/turn around, you have to work closely with them to understand what the shut 
down and turn around restrictions or access restrictions are going to look like.

List nature and timing of required specialty construction items, such as critical lifts, module 
handing, sequence constraints, those types of things, so this starting in this basis, it's an 
identification of what type of program this is. Is this going to be a heavily modularized 
program? Do we have a lot of very large equipment that we need to start planning for critical 
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lifts? Those types of things start to define what all that looks like, what our project really 
looks like and how we're going to execute it, this is all done during this first step. We may not 
be fully maturing these. We might not be fully outlining them, but what we're starting to do 
at this point is identifying the requirement for them and start to work towards the definition 
and the population of these requirements. 

Identifying long lead equipment. If we've got a three-year lead cycle on a specific vessel, 
because it's a high-tech cracker of some kind or something along those lines, we need to 
plan that much in advance so that we can take into account those long leads. I think I 
mentioned this before I was once involved in a project where, unbeknownst to us when we 
first started, but by about stage two we understood the implications, that believe it or not. 6-
inch carbon steel valves went as a long lead item, which those of you know, that's the most 
common valve in the world.

Well, it was completely shocking to us that something so simple would become such a long 
lead, but it truly was due to the number of projects that we're executing at that particular 
time, so it wasn't known to us in stage one, but by stage two or three it was known to us. So 
those are extremely important. Just because you identified it as not an issue in stage one, 
doesn't mean it's not an issue in stage two, so identifying what those long leads are to start 
with is great, but you have to continue to modify them as you do with all of these 
deliverables.

Identify logistics considerations and restrictions affecting the project work breakdown 
structure. Sometimes this is lay down restrictions or other logistical concerns. For instance, 
maybe you don't have the ability to store warehouse type materials close to sites, and you've 
got a town that’s 200 kilometers away, that is where your warehousing site is. That's a 
logistical concern there,  anything coming from the warehouse has a minimum of two and a 
half to three hours travel time to get to site. More extreme is something like, say, the Gorgon 
project where the material lay down area was near Perth, and the Gorgon Island was an 
entire continent away off the Northwest tip of Australia, so you have to travel the entire side 
of that continent. Understanding those types of logistical constraints early on is extremely 
important.
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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. 

 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.
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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. 

Alright, moving to the next stage, continuing to define and refine these basis and in stage 
one delineate construction work areas.

So, now we've got our work areas that we're starting to work from and developed, based on 
our first inputs. We've categorized those CWAs as modular, or stick built, and what the 
construction techniques are within those particular CWAs.

List the initial set of construction work packages, so we've started to identify the initial 
breakdowns of the CWA. At this time, what we're typically doing is we're starting to 
breakdown that CWA by discipline, typically to create those CWPs, and then, based on our 
maturing estimate, we're going to identify how many of those CWPs per discipline within the 
CWAs we're going to require, so it's a little bit of iterative, based on the available 
information.

Everybody is going to have their own interpretation of what the best method is to define 
work areas is, and even what I tell you here is going to be my opinion. When it comes down 
to it, when you're defining your construction work areas, the biggest piece advice I would 
give you is to consider the geographical boundaries, because that's really what you're trying 
to consider with the CWA.

Let's consider just the mechanical program, and then you also got to look at undergrounds, 
and the embeds, and your electrical program, because they're going to have variances to the 
CWAs. Electrical CWAs are often quite a bit different. You'll have a lot of electrical in your 
standard CWA, such as instrumentation, inline instruments, those types of things, instrument 
loops, all that will fit within your typical CWA, but when you start talking about large cable 
pulls, cable trays, a lot of that stuff, it will span across multiple CWAs, so we often build 
electrical specific CWAs for those types of large runs that cover multiple areas. But think 
geographically. What I mean by that is, say you've got one unit that's got three very obvious 
process centers within it. Start with that as you break down your CWAs. A lot of people will 
say, well, the CWAs should be more system centric. Well, no, CWAs are supposed to be 
geographical. You could have a system that's crossing 4 different CWA’s, based on the type of 
process, it goes into the rack out to unit, into the rack, out to a different unit.

214



So don't think systems when you're thinking CWAs, think geographically. Just because you've 
got a unit doesn't mean that that unit is automatically a construction work area. If it's a very 
small unit, where say you've got a couple exchangers, a couple pumps, and maybe a vessel, 
maybe that is one construction work area. But if you've got a unit that is, say, an entire LNG 
train, then you're going to have probably 20 or 30 CWAs within that that one unit. So just 
thinking unitized doesn’t really work either, because you're governed by size when it comes 
down to that. So, rule of thumb. Looking at that plot plan you're going to see natural 
geographic breaks spatially, that's going to be your friend initially. Think about quantity. Early 
on in CWA definition you don't have firm quality quantities, so you're kind of using your best 
guess, best knowledge based on previous experience as to how much work is going to be in 
those areas, to start breaking them up based on what's going to be a little bit more 
manageable. There is no main best rule or gold for creating CWA? No, every project is going 
to have a little bit different influences, but again I keep repeating it, but think geographical 
when you're starting your CWAs and what great natural breaks possibly are already in your 
process systems. 

Don't consider systems. Start thinking about your CWPs, right? You're not going to break a 
CWA in the middle of a main corridor, you're typically going to have a rack, that the entirety 
of the rack except for the branches of it is a single CWA. You don't want to be breaking those 
lines into multiple CWAs. The other thing is thinking about engineering and how they're 
going to assign designers to those specific areas. Trying not to cut a large amount of cross 
piping or steel in the middle of structures, any of that kind of stuff, right? So, you want to try 
and group structures together, group production facilities together, group vessels together, 
those types of things, to create CWAs. They don't have to follow units or specific zoning. I've 
seen people start cut cookie cutter-ing CWAs based on elevation, those kinds of things, that 
just gets into a real mess. You’re best off just to really start using logic for grouping elements 
based on geographical separation.

When optimizing for criteria such as contracting, or financial means, or process flows, those 
types of things, that's going to affect heavily CWP breakdown, because your CWP's are going 
to follow contract lines or follow discipline specific lines. They're also going to follow a lot 
more along your process flows, where your CWAs are non contractually obligated areas, not 
contractually controlled areas, and you stick to more geographical with them with the CWP.

So, moving to the next one, the last half, we're starting to get into our data responsibilities 
and associated data for materials and others. So, identifying materials and associated data, 
identifying priority sequences, now we're starting to get into CWP identification and thus 
starting to look at EWPs and others and that breakdown towards the end of stage one where 
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we're into our define phase, where the CWP is our priority development coming out of that. 
They may not be fully fleshed out, meaning that we don't know exactly what components 
and what our bill of material is from them, but we do know what our separation is going to 
be and now we're starting to break down those CWPs along contractual lines. how we want 
to contract, what our resource requirements are going to be, how we're going to prioritize 
those so that when we resource them, we don't have congestion and site congestion issues 
based on timing for them, when we're sequencing them. Those types of things are all 
considered when we start getting into the CWP.

So, identifying those priority sequences. Establishing a Level 2 scheduled by CWA. So now 
we've got, our level 2 CWAs based on our commencement dates for them, and then starting 
to move that into our Level 3 schedule that's starting to evolve. What you'll see here is Level 
3 schedules showing CWPs and EWPs. I'm a strong proponent of the main schedule housing 
the path of engineering as well. Very common in the industry that engineering has their own 
schedule, construction has their own schedule, procurement has their own schedule and 
they do not meet. At the very least, your engineering and construction schedules should be 
in a single combined or interactive schedule that’s affected by procurement. It's great if you 
can have procurement in that same schedule, but depending on the size of project, you can 
start to grenade P6 if you're not careful. Too much logic, too many line items and you either 
need a massive amount of computing power, or you're giving Primavera serious headache in 
some of those things if we get way too complicated with our schedule, which is why I don't 
suggest putting IWPs into the schedule with logic ties. I do suggest, if you're familiar with 
Primavera, adding IWPs under an activity ID of the CWP as a task, but not a logic-controlled 
predecessor successor relationship or resulting in your thousand hours being logic tied with 
predecessors/successors, unless it's a very small project or shut down/turn around project. 

Often portfolios or maintenance will do that, but if it's a major Greenfield project, you're 
going to grenade and explode your schedule. It'll be a nightmare to try and control it.

The other thing is, remember we extremely encourage agility at the CWP level, below CWP, 
the IWPs, that they move around within the constraints of the start and finish of the CWP. 
You want to make sure that your project controls is not trying to always chase the ball by 
understanding what the priority changes on your IWP is. That can change hourly and daily, 
you're certainly not going to update your schedule to show that, so why logic tie it and go 
through the brain damage of it.

214



AWP UNIVERSITY

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 are refined and will form the basis of input into the master project 
schedule and 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

 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

215



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

So, moving to the next one, during stage two detail we're refining that path of construction 
and some of our deliverables during this time, so we're going to augment the EPC schedule 
so that  we've got activities that were adding to support the detailed work, within each CWP 
and EWP. 

Level 3 CWPs are refined. Remember how we said in the last one we've identified our CWPs, 
but they don't have all the flesh on the bone yet, we don't know every component within 
them. Now during our detailed engineering phase, we do know what the components are 
within those CWPs and thus we've got that tied to our groups, and we can start to optimize 
those deliverables as well as start working with that schedule. We're making clear 
delineations against the schedule because we've got this detail now, so we can start to make 
changes to that baseline based on our deliveries of those engineering and procurement 
deliverables, making sure that that deliverable plan is affecting the actual construction plan.

I know I've said it a bunch of times, but I can't believe how many times I've seen on site 
where the procurement schedule and the construction schedule, when you lay them side by 
side, you can very quickly see that they're not going to be achievable. It seems like grade two 
type stuff to be able to converge that, but often the groups just don't talk. They're doing the 
best job they can within their silo, but they're not reaching out beyond their silo, and thus 
not understanding their interactions. They may have the best construction plan in the world, 
but they won't have materials to execute it. It's a very common issue and often why a lot of 
projects start to fail is because of lack of constraint management.

Bringing in vendors and fabricators understanding what those restrictions are at that point, 
where that's starting to heavily affect our scheduling also, in our key dates. Making sure that 
that that information from fabricators and contractors and subcontractors getting in there.

We're tracking EWPs and PWPs to support that CWP, so we've got that linear logic tie 
between them. That's why I say the path of engineering and that engineering schedule 
should be integrated into the base schedule, so that that baseline has that lineage between 
EWP, PWP and CWP. Highly important, one way or the other this has to happen. Whether 
you're doing it integrated in a single schedule or two integrated schedules and clearly 
identified through IAP sessions, it has to happen. I don't care what method you use as long 
as it’s happening.
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Technology plans, so we've started to identify what we're going to use for technology for 
visualization and managing that virtual construction model we were talking about earlier. All 
of this is starting to come into play. We know what our detailed engineering is on, we know 
what the size is, and we can start to gauge and pick our software based on them.
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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 of work 
within each CWP and EWP.

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

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. 

Let's go to the next stage here, being to finalize. With this we've got that augmented EPC 
schedule with additional activities to support the detail work for each CWP and EWP. So, 
we've continued to refine those relationships and those integrated schedule items that I was 
talking about.

Level 3 CWP's now are refined and finalized. We're hopefully set in stone at this point. CWPs, 
as I've mentioned before, once produced and fleshed out, we don't want to change them 
unless there's an act of God kind of situation where we need to do some changing to them. 
CWPs in a well-defined program, should be pretty much locked down in stone, and our 
execution manipulation below them is at the IWP level.
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Project procurement deliverable plan is refined with production, logistics and delivery 
strategies. So, we've got RES dates we've got our ROS states, we've got the full equipment 
schedule in place. It's detailed, it's refined. We know when our deliveries are going to be in. 
God willing if we've got a great plan, we're going straight to the hook with some modules, so 
we don't even have to go through a lay down type double material handling situation. A well-
defined program with great logistical ties can save so much time by going straight to the 
hook if possible.

Some sites just don't allow it just due to logistical concerns and corrections, but if you can, 
it's a great thing to do. Some sites are too soft, you can't bring a highway tractor in, that can 
cause issues. Planning for those types of strategies is extremely key at this point, before 
execution.

Contracts are all finalized. Key dates defined and refined, so we know exactly when we're 
expecting our subcontracts to execute.

Initiate the breakdown of the CWPs into the IWP. We've gone a long ways past just an IWP 
release plan. Now we've started to flesh those IWPs. We've got components in them. We 
know what drawings are associated with them. We're getting to a much more refined basis. 
We haven't possibly at this level because we may not have integration of full construction 
yet, we may not have buy-in on the IWPs, and we may not have buying in the sequence of 
the IWPs, but remember, that's an iterative process at the field level for IWP control, but 
we've started to flesh them out inside that CWP, and we've got suggestions on what the 
content is. 

9 times out of 10 a good planner is going to hit with a 90% success rate of what the contents 
of the IWP are before they talk to the specific superintendents of general foremen that are 
controlling the work, and then make any changes associated with them to be their plan, 
which is extremely important because you don't want to be seen as ramming IWPs down the 
throat of the general foreman, your program will fail just in spite.

CWP, EWPs and PWP readiness activities in process. So, we've started to get them ready for 
our review and full completion at the end of this stage.
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Alright - now it's time for the quiz for this lesson. 

Good luck, see you back here soon.

217



AWP UNIVERSITY

The Numbers

AWP Coding Structure

The Numbers: AWP Coding Structure

We'll try and get through this pretty quick, because this is merely a suggestion, but it's a 
good goal that I like to bring forward. So, we're not going to go through this work process 
diagram in detail, but what we are going to do is look at where in the process, we need to 
be starting to develop our nomenclature, and that's what this particular lesson is all about.
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AWP Project Set-Up - Work Process Diagram

Our focus here is down the middle. 

Through here is the basis of what we just covered. These are the main items that we have 
reviewed previously. Let’s look however at the work process for defining and refining these 
deliverables. This workflow will start at the feed section here and start looking at what 
we're doing to prepare for the AWP kickoff sessions and information gathering. 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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AWP Project Set-Up - Work Process Diagram

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

Clever and smart coding structures 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 and be able to identify that very quickly. 

A lot of organizations use sequential type nomenclature. Sequential nomenclatures to me 
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.

230



Why do we need nomenclature and what type of nomenclature should we develop? It's 
amazing how often on a project this becomes a major discussion. Different people have 
different ideas for how they want to name their documents and name everything, name 
their work packages.

This is merely a suggestion. It's a best practice suggestion, no matter what you do and how 
you've set up your nomenclature. The one thing from this lesson that I want you to take 
away is that I highly suggest using smart nomenclatures. Smart nomenclatures are the basis 
of breakdown of a grouping of numbers, that mean something such as the plant area, the 
project,  CWA ID sequence numbers, those types of things, and we'll get further into those 
basis, but use smart numbering, it's much, much easier. 

Projects I've worked on, I've seen all the above. One that I really dislike is using sequential 
numbering or auto generated numbering. Often where I see that type of thing is 
shutdown/turnarounds, where they're using, say a software that auto generates the number, 
or they've planned everything heavily in Primavera to start with, and they're using the 
activity IDs to identify things. So, they're using that that auto generated number. I don't think 
I don't believe in that strategy. I don't think it's a good strategy, but it's merely my opinion.

I believe smart nomenclature is the best way to go because you can pick up a package and 
you can see it out of context, but understand the context immediately by looking at the 
numbers. But it's completely up to you. You need some kind of unique nomenclature.

Early on in the project during developing of the project plans is what this diagram is showing 
here. So early project kickoff during the very beginning of FEL1 or sooner, when we first start 
identifying the use of AWP for a project, there are a certain number of deliverables that are 
shown in the brown boxes here on the left. The development of AWP project plans all of 
these deliverables very early on. They need to be considered and developed and drafted. 
One of those being the AWP activity coding plan. 

The reason I show this diagram is you absolutely need to identify it early, when you even 
have a sniff of the project, to identify how you're going to label stuff and why. I say that 
because I've seen too many projects that have decided 3-4 months into development that 
they're going to change their nomenclature. What an absolute nightmare and resource sink 
that is, to try and change nomenclature. You're going to create breaks in your systems and 
forget it. You need to identify your nomenclature early. Stick to it, even if it's terrible you're 
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going to have to live with it for the entire project, so make sure you do it properly early in the 
project. 

230



AWP UNIVERSITY

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. 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 don't mean anything, but when you get into a smart 
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 
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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 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

The way I like to set up coding structure is, if we look at this from a CWP POV. First section, 
project ID. So, what is the project we're working on? The next section being responsibility, 
and what do I mean by responsibility? What is it? Is it modular? Is it part of a module? Is it 
the direct hire construction or is it subcontracted? That helps me identify who's actually 
activating or who owns the work package. The CWA ID,  what was the CWA tied to 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. It's important to bring in 
smart or intelligent nomenclature when you're labeling your CWPs.

The CWP then, is next. There's different ways to identify that, it could be simply a sequence 
number. Personally, I like a combination. It's not detailed here, but what this is, is piping #3 
CWP within this area, so there's three you can see right away. This is a Level 3 CWP here for 
this one when it's piping, based on that number. And then the sequence number, which is 
the number of CWP's in that area. So, this CWP type, this is a piping #3, could be an 
underground piping. This is what that's referring to. I'm not sure what piping three is in this 
particular nomenclature, but there would be a code associated with it, so it could be above 
ground piping, stick build piping module. There's different ways to set up your codes that 
way. Then of course the sequence. 
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Now if we back up, a CWA will also follow this basis. A CWA would not have the discipline 
specifics in it at all, but a CWA may be STA 88-08 and then stop. For CWP, you're adding the 
last five digits. For an IWP I would add a second sequence, which is typically, so this would be 
-01-01, and the 2nd 01 would be the IWP designation. Just following your basis of the smart 
nomenclature to evolve it, so that you can see the relationships between the CWA, CWP and 
IWP simply in your nomenclature.

You also see in your nomenclature what project it’s for, who it belongs to, what type it is, 
those types of things. Again, this is just a suggestion, but it’s my opinion from what's worked 
best for the projects that I've worked, that using this type of a smart nomenclature, you can 
do multiple different organizations you want responsibility close to the sequence or however 
you want to break it down. These should be the considerations when identifying 
nomenclature. It's amazing how many man hours you can blow out the back door if you 
don't consider this early on in your project scope. 
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Scope

CWP Development

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. This is 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. 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 project lifecycle.
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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. 

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.
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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 
number of hours for a single crew for a set duration of time. Single crew, set duration of time. 
Very key.

Alright, so looking at the scope and identifying and starting to break up our CWPs. We've 
seen this chart before, as to where a CWP fits into the plan, but let's just read the definition 
here. CWP further segregates a CWA into discipline specific scopes of work, aligned with 
activity items in the Level 3 schedule. Again, just pushing that same mantra that I keep saying 
about CWP, it's a discipline specific breakdown of the CWA tied to or equal to a Level 3 
schedule item.
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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 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. 
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Same thing with the procurement. Don’t think this is construction driving everything. It can't 
be. Everybody talks about a 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: 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 supports that 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.

So where does that fit in? The construction work package tends to be the center of the 
universe, if you will, when it comes to how we parse and control our projects.
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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. 

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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Let's look at a couple examples of breakdowns, both from a CWA point of view. We were 
talking about best case suggestions. Sometimes for CWA breakdown, typically, logically the 
CWA breakdown followed the different unit designations, each of those designations is 
pictured across the top of this diagram. The first one was one unit, but it was broken up into 
two, as the filter and the debutanizer itself were separated because of the process. 
Remember I said if you think about process area and also geographic, you can start breaking 
it up there. This was a large geographic area, but then we broke it along process because the 
filter system and the debutanizer broke it that way and then.

For racks and such, unless it's a branch off of a rack, I typically like to keep a rack as a CWA 
unto itself. It's very difficult to start breaking pipe racks up beyond the CWA level. I don't 
suggest using elevations for CWAs within a rack. I've seen people break a rack into Bay 1, Bay 
2, Bay 3, or elevation 1, 2 and 3, and that can create a lot of complications, and can't be 
represented in 2D very easily. It's a very complicated project, you may need to look at those 
types of avenues. I don't say you can't do that; I’d just say it avoid it if you can. This is just 
showing the basic breakdown to CWAs.
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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 overlap. 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-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. 

Now, in this next drawing, these CWA's here your typical mechanical CWA. In this case, 
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we've also gone to it and looked at two additional CWA's and one was for all of the 
underground piping. We created a single CWA for this project for underground piping. We 
could have done a North and South or an East and West, but there wasn't a massive amount, 
so we created one single CWA for it. Then we're going to use CWPs for further distribution.

The other thing is, there was a large electrical duct bank in this particular plant. For example, 
those electrical ducts coming from the OSBL into the ISBL, those types of additions, we've 
created the CWA specifically for the electrical, in this particular case, because obviously it 
crossed the mechanical for CWA 11. It also crossed the branch for CWA 05B and CWA 04, as 
well as the end of CWA 05 A, so we just simply created CWA 13, which was the high voltage 
duct bank. 

Don't be scared to create overlapping CWAs for different trades such as electrical. As we 
said, electrical tends to be a very large exception to the rule. You can't very easily break cable 
pole, because last thing we want to do is give people the impression that we’re cutting 
cables, where in other areas pipe and steel can easily be separated based on spool and weld 
connections and connect points such as that for steel.
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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. 

Typical philosophes for breaking into CWA. Let's look at that in a 3D view for this particular 
plant, as to what the CWA breakdown looks like, and then we’ll start clicking into this. I've 
built this so that it's clickable. So, we’ll click into CWA 05A, and we'll start to look at it.
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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 as a CWP, the equipment as a CWP, and the piping to equipment as a separate 
CWP. These multi-disciplined teams come together and can make decisions on how they 
want to break these down. 

So, here's the pipe rack that I’ve brought up in further detail. This is the entirety of the 
CWA, so this includes all disciplines. Now let's start looking at it in terms of how we're 
going to break up the CWPs for this particular pipe rack. 
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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

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. 

The first CWP was going to be the steel. Now, you could definitely break this up into, say, 
North/West, or in this case it was an East/West type of steel designation if you wanted to 
break it up. In this particular there was not enough steel to worry about it, it wasn't a very 
large plant, so the spine was one CWP for the discipline of steel. 
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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.

Then we've got secondary steel as a second CWP. What's our secondary steel? Some of that 
is bracing. Sometimes that could be removable steel. If this is a modularized program, we 
could have temp steel in here as a separate CWP, meaning the removal of that temp steel 
once those modules are in place could be a CWP unto itself. In this particular case, it's a lot 
of bracing and fish plating that’s coming in secondary, and that's done at a later time after 
main structure.
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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.

Then additional steel would also be ladders, and handrails as well as additional platforms. 
In this particular program, it wasn't modularized, but the handrails and platforms were 
weld frames, as they’re called, which means these blue areas were groupings that came as 
mini modules or weld frames that were then added as individual pieces. There was a CWP 
that was made for those because of the erection strategy. If it wasn't for the fact that these 
were coming as separate weld frames, we would have probably included it in the original 
primary steel CWP, but because they are a different fabricator and they're being fabricated 
to come in as weld frames themselves, we built a separate CWP. That's a situation where 
our geographical area is giving way to a contract as to who's doing the actual execution of 
this, where the primary steel was one steel contractor, in this case. 

The secondary steel is actually off the shelf fish plates, so that was coming from a different 
manufacturer because they were mass produced. This is all custom-built steel, custom cut 
steel. This was off the shelf secondary supplier steel, there were about 4 different 
standards for the different fish plates and braces that came from a different supplier, and 
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then the rack structures was different manufacturer, or different fabricator in this stage, so 
we gave designation to it in a CWP. 

We just looked at the steel. When it starts coming down to breaking it down, in this case, the 
CWA when breaking them up geographically, and as I said, you could have broken it down 
East to West, if you wanted to, into two different CWAs. In this particular case with the rack, I 
didn't see the benefit to that because there wasn’t enough change or designation. There 
wasn't enough size to worry about it, so in this case we then leaned on our CWP's to start 
breaking down the further disciplines on that. 

In the planning stage you must plan for all the documents and for all the materials of a CWP 
to be available before you start a construction, and that also means that you have to set up 
your engineering schedule and procurement schedule accordingly. There could be easily two 
to three months in between until we need that material in place. We may want a further 
breakdown closer to the actual construction sequence. Typically, at that base where I'd start 
to make some of that designation and breakdown is at the CWP level. We don’t issue group 
drawings at CWA, we do it at CWP.

Looking at the primary rack steel, this is where I would have definitely broken that down a 
little bit more, because you'd be issuing drawings by CWP, and thus procuring by CWP as 
well, which is what you'd be breaking it down for. In this particular procurement program, 
this steel was all arriving at that site because of the large amount of lay down. This was a 
Greenfield Plant. The steel was basically going to be fabricated well in advance, so there was 
no need to break it up differently for contract distribution or for sequencing how this was 
going to arrive at site in this particular situation. This was actually a plant in the middle of 
nowhere that had many areas to put stuff.

We may not have lay down to get all the steel there to start with, if there wasn't scope or 
timing to be able to produce all of it in advance, and we definitely needed to both issue 
multiple contracts for it and try to bring it in in a staggered fashion from the fabricator. The 
problem I found with fabricators, depending especially in terms of a rack, a rack tends to be a 
lot of repetitive action of steel, so a typical steel detailer, or steel fabricator, when it comes 
to a rack itself is going to create all the beams. Then they're going to create all the braces. 
Then they're going to create all the crossmembers. Then they're going to create all the fish 
plating. They tend to do production runs on that basis, so the production facility often 
prefers in a repetitive design like a rack to produce piece by piece, rather than a section by 
section. Often allowing and coming to an agreement with a fabricator to allow them produce 
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like this makes them more efficient. 

This is a very exact use case for where you're definitely going to want to break that up 
smaller depending on your situation. And that's where we come into CWP scoping, where 
you’re understanding all of your different influences and constraints, not just how you want 
to build it, but also how you're going to supply it, how you're going to design it, how you're 
going to engineer it, how you're going to issue those drawings, and procure that material all 
come into how you're going to want to break it up. Having that forethought is going to make 
it much, much easier down the road. 

It may be that your organization has established the philosophy of having only one CWP type 
in one construction work area. That might be a reason to break down this this rack into more 
than one CWA. There's nothing wrong with that philosophy, as long as you've got small 
enough CWAs. I like to be a little looser on it where the CWA can be a lot larger and the CWP 
can easily be subsets thereof. But if you're going one to one for discipline on the CWP to 
CWA. One multidiscipline CWA to a single discipline CWP within it. You could definitely do 
that, but it all depends on the complexity of the project and what may be the best execution 
strategy. There's no a problem with doing it that way. That's another method that's 
completely okay, and there's pros and cons there, depending on scope. 
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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.

In this particular case, because a lot of this was real heavy straight run, there is one CWP 
for the main rack piping in this. This is one section where I would definitely break up the 
CWP a lot smaller. This particular project had a long procurement cycle previous to 
construction, so we were able to not worry too much about procurement cycles and 
received at site dates on a lot of these items, which was really nice and different, for a lot 
of projects. So, in this case all of the rock piping was within one unit. We may have multiple 
different rack piping depending on the geographies of it. In this case, is where I would 
often, at the very least, break up your rack by elevations or geographical areas closer to 
module type breakdowns, which makes it much easier along the natural breaks of pipe.

This is a little different situation because I don't see too many racks these days that are 
built this way, where it's a stick built. Most racks in projects that I deal with, they’re all 
modules for the racks. This was one of the last stick-built racks that I've ever worked on, 
which was a very large rack to be completely built into place, but more times than not in a 
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modularized program it becomes very easy to start breaking these up, because you're going 
to break your CWPs along a module line rather than a large line along the rack like this.
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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.

The equipment, for instance breaking that out separately. 
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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 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 
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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. 

The pipe for equipment, piping the headers and down comers and such for that was in a 
different CWP.  We had two different CWP's as far as the CWP for the main rack piping and 
the pipe to equipment, but in this example there's nothing wrong with getting to a much 
more finite level with your CWPs, but not getting carried away, because remember at your 
execution level is your IWP, and that's where you're going to be actually controlling your 
execution. In this case, because this rack was the first thing that was being created, nearly in 
its entirety, because it was flagged on either side heavily by very dense units. It was literally 
completely built, including the fin fan coolers on top before the other units were even 
started. The one thing that was started while the rack was still in place was the two western 
units over where we started, while were down in the far end. This is an example of where 
long lead items and procurement schedule allowed us to just start grouping things together 
and we controlled more at the IWP level.

To identify the correct piping that goes to equipment, especially in terms of scope for your 
CWP, first off, early on in the project you need some engineering standards identified. One of 
the engineering standards identified for this particular project is that there would also always 
be a spool or an isometric break, in this case it was actually an isometric break, not just a 
spool break, and it will break once it has left the confines of the bay of the rack. Meaning
that you would not have an isometric that would have pipe in the rack bay itself, as well as a 
downcomer into a unit or a waterfall up into a header, say, for a piece of equipment. That 
was an early design standard with this one, and we broke the CWP's along the design 
standard.

If you don't have a design standard like that, where say, if we were to zoom in on, say, this 
large downcomer from this this headache rack here, or from this distribution, the header.
Into here you see there's a small pipe that comes down and connects into the rack, where 
maybe that isometric would have a portion of the rack itself. You’re not going to break along 
those lines. First off, you would never break in isometric between two CWP’s. You would 
always have the complete isometric within it. It is possible to break spools between CWPs, 
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but you're creating a clerical nightmare for yourself. I've seen isometrics broken between 
IWPs because just simply the way that either the downcomer, or the waterfall off the rack 
into a unit that just simply couldn't all be installed at the same time, or a poor design 
situation, you may break an isometric along the spool line.

Typically, in a CWP you'd never break along spool line, but you'd have to make those 
considerations based on your design standard of how that is. In this case there was a design 
standard that said that as soon as you left the bay, you were into a different isometrics. So 
that made it much easier for us in splitting the CWP along those lines. If you don't have that, 
you're going to absolutely have to consider identifying the CWP into much smaller areas. 

These were extremely large CWPs to start with when they are broken down, and in my 
personal opinion, in this case we had a large IWP control program for these, where we could 
have broken these CWP down a lot smaller, especially in this equipment connecting pipe 
because we started in the West side, placing the fin fans. By the time we were placing fin 
fans in the East side of this project, the header piper would have been complete in the other 
end. There's no reason why we couldn't have been controlling that at CWP level for schedule 
basis, rather than just the IWP level, which tends to get a little bit more ”Wild, Wild West” 
and that agile ability. Agile is one of those scary words that if you mean agile, that means the 
ability to change stuff and people can take advantage of it. I would have broken this a little 
bit more, but it's showing the different styles, different types and breaking along the design 
philosophy.

Again, these are examples, and it all depends on what makes sense based on the way the 
design was done, what the engineering specifications were for, things like where they do 
break isometrics, those types of things, or where steel brakes are, whether the program is 
modularized or not is going to have a heavy effect on what your CWP breakdown is going to 
look like. All of those things need to be considered early on as you break down a project and 
start building your CWAs and identifying your scopes of your CWPs.
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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. 

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, 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 constraint 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 
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of the CWPs as we continue through this, is very important to vet that master schedule. We 
can put any date we want to level  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. 

So, looking at that from a workflow point of view, this is basically showing the iterative 
process of, initiating the master project schedule template, bringing in and acquiring the 
versions of the outputs from the path of construction planning, establishing that schedule, 
getting that schedule set up, and then starting to bring in the CWPs to start building that that 
master schedule and review and validate the AWP coding structures. Those checks and 
balances that that schedule loop and inputs and outputs required in starting to code your 
master schedule by those CWPs.
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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:

• Start of IWP Planning

• Material buy dates for on-site on-time delivery

• Engineering IFC publishing dates

• Engineer dates for clearing all constraints to complete engineering

This slide is probably the most important in terms of how you’re scheduling. Of course, 
we're going to always start with the end in mind when scheduling. When identifying for 
CWP release, CWP release has several factors that it's based on. First off, we absolutely 
have to release that CWP, before execution in the field. We have several other factors that 
affect that release also, such as the latest date to start IWP level planning. We need that 
release of that CWP in order to be able to be planning our IWPs. Remember, we don't just 
release the CWP and start executing that CWP. Once we release the CWP, then we're 
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building IWPs. So based on when our start date for execution is, we have to back it up 
enough to start planning our IWPs.

Then we also have to start backing that up to start looking at the requisition expedited 
supplemental materials on site, so that we know what our material purchases are like. 
Published engineering deliverables and when the engineering deliverables are going to be 
actually available. Start to consider this backwards planning, so that we understand what the 
latest date for engineering to have all required inputs and constraints free.

A lot of people get mixed up in this by thinking, “OK, well engineering is going to be done by

December on that CWP, should be able to execute it in mid December. Is that what I'm 
seeing?” No, once the engineering is basically finished, there's lots of other things. 
Procurement needs a piece of it, procurement is going to have published in delivery dates.
We need to get involved with what those material orders look like. The planning department 
needs to get involved with starting to build those IWPs. Between engineering, completing 
the work and actual execution in the field, there's a lot of tasks that have to be done in 
between there, and it's important to schedule for that and, understand that. This seems like 
a total no brainer, but it's amazing how many times we issue and we're engineering complete 
on the CWP, and they think they can be executing the next morning on that CWP. There's a 
lot that has to happen in the basis. 

The only time I've ever seen the CWP issued one day and then started to be executed the 
next day, was in a shutdown maintenance turn around type project, where 100% of the 
materials were warehoused on site. The crew was already in wait because they were they 
were a maintenance contractor crew and they've been waiting basically understanding the 
scope. That's still not a great way to do it, but that's about the only way that you're ever 
going to be able to execute that quickly on a CWP release. Understanding this backwards 
planning and dates is extremely important to scheduling, because you can get caught up in 
the pinch here between engineering complete and execution if you don't understand the 
steps that need to be done with that to break that down and start to do your IWP planning.

Now one further note to this, just that that I'd like to add, often changing how you do 
business in your organization as to who you issue drawings to, can help you control this. 
What I mean by that is, controlling who you issue drawings too is important because if you’re 
issuing a CWP, complete with drawings and everything, upon engineering completion to the 
contractor.
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That in itself can cause this planning to be missed, because if they get all of the drawings 
right away, that can be a problem. Now if the it's the WorkFace planning personnel from the 
contractor that's making sure that that issuance and transmittal dispersal is limited to those 
individuals, rather than the constructors themselves, can help to limit that. I don't know how 
many times I've seen bootlegs or fresh issues sitting in the hands of constructors out in the 
field when it hasn't even gone through the planning department yet.

Controlling those issuances, can often be a good tool for who's getting what, and when. 
Sometimes that can be a big adjustment, especially if you've got an embedded constructor in 
a maintenance situation, they're used to getting their drawings directly from engineering, 
not from a planning department, and it could take some time to get people used to the 
breaking of that information chain and the re-routing of it into a more functional basis.
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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 requirements in the class estimate get 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 executed. Now we're going to complete the 
feasibility, 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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Now we’re on to CWP preparation. What's in a CWP? When we talk about what's contained 
within a CWP, there are several things that have to accompany just the technical drawings 
that we would associate with it. First off, there's the obvious, the scope description. The 
drawing lists themselves, so the drawings themselves, material list (MTOs), and the takeoffs 
of it. Relevant data vendor, any data that pertains to that. So maybe if there's a vendor skid 
that's included within that CWP, it's important that those are included. Reference documents 
to anything, that can be reference standards, anything from depending on who's producing 
the well procedures, those types of things can be reference documents. Quality 
requirements, safety requirements, environmental requirements, sometimes those can be 
extremely important.

I worked a project in the Canadian oil sands where there was an endangered shrew that 
happen to be on that site, and basically it looks like a little mouse. If you saw one of these 
things you literally had to stop everything you're doing and calling, call the environmental 
people. Very, very interesting constraint that could cause issues in a very big way. We had to 
put a lot of padding and a lot of contingency into our schedules due to some of the 
environmental concerns, so those requirements are extremely important to understand 
when scheduling that CWP.

Equipment needs, construction methods, schedule and budget information, all needs to be 
within the CWP. At this level, typically, when you're issuing the CWP is your detailed schedule 
at issue, but you're going to continue to evolve these documents for the CWP as you 
continue down the road.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Release

CWP Release Review

The Release: CWP Release Review

Let’s take a look at the next module, called The Release, which is about the CWP release 
reviews. 

So, we just finished discussing the scoping of the CWP. Now we're going to discuss the 
release of it, what some of the criteria around it is, and just some of the tracking of it.
We're going to touch on it and then continue to move on. 
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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

When we're talking about CWP readiness reviews and CWP release, what we're really 
talking about is maintaining, monitoring and checking constraints of the CWP. Why do we 
want to fully monitor constraints to release the CWP? Because post release of the CWP is 
when we start the production of the IWPs, based on that CWP. So, we want to ensure that 
when we produce the IWPs, or when we validate the production of the IWPs, that the CWP 
has been checked off. Why did I add that last little bit about validate the IWPs? Even before 
a CWP is complete, finished its readiness reviews, and issued, we're going to start scoping 
the IWPs. We're going to start aligning them. We're going to start developing them. We're 
going to start fleshing them out, but at that point it's a suggestion and a plan for the future 
until the CWP is actually released, we don't verify the IWPs, or issue them for review. 

Once that CWP is issued as released, then we will verify that we have all the correct 
drawings, that the scope is still the same as what we originally planned on within those 
IWPs. IWP production is often an iterative process, and one of those iterations is, of course, 
once the CWP goes through full release, to ensure that anything that we have scoped 
within the IWP is still correct based on the present scope of the CWP’s.
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So, let's focus back on the CWPs and some of the typical tracking methods for identifying 
whether it is actually ready for release or not. First off, identifying your criteria for release is 
very important. What I mean by criteria for release, is one of the most typical differences or 
changes or areas of concern for different methodologies for release is around material 
availability. 

When we're talking about material availability, you need to identify what your release criteria 
is according to materials. Are we ready to validate a CWP as complete and ready for release 
if we haven't got the materials yet? If we haven't received the materials yet, but they've been 
ordered and we have clear RAS dates, received at site, or ROS, received on site dates, that 
would suggest that the execution and the schedule identified to the CWP and the 
subsequent IWPs is valid and can be executed, based on the scheduled delivery of items. Or 
the criteria of 100% material complete before issuance of the CWP for execution. It all 
depends on what your criteria is, and different projects have different drivers that way, 
where they'll hold straight to the fact that a CWP must be procured 100%, and must have 
arrived at site 100%, before it'll be issued for execution, and others because the IWP 
program and others because the IWP program still has to follow on before for the 
development of it. We'll issue a CWP as complete and released for release from review 
based on the fact that schedule says the materials will be there in time for follow up. 

So, regardless of how you set up your structure and what you consider ready to release, 
because as I stated, several projects will have different drivers affecting what their release 
criteria is, you need to track the constraints against it. Typical constraint tracking, for 
example in engineering. The engineering drawings for it, model checks, the MTO, has it been 
created? Is it vetted? The data quality. Do we have all of our data in place? Are materials in 
place? Has fabrication been assigned to it? QA/QC testing, those are follow-on tracking 
functions. up until fabrication is where we would get to before release status. This particular 
CWP the materials need to be 100% procured and delivered prior to release. In this case, you 
see that all materials have not been released there only at 93% materials. The drawings have 
not all been released. That's obviously why we don't have all the materials, because not all of 
the engineering has been completed.

So even though the majority of this CWP is showing as a status of green, the overall status 
for this particular release or CWP release is still red. It's a no go.

267



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

Depending on your criteria, establishing your criteria, tracking against that criteria is very 
key. There's several different methods to track against the criteria. One of my favorites is 
definitely the visual tracking. If you're if you're enabled with an automation tool or you've 
got a great Navisworks administrator or multiple different viewing tools, or a ConstructSim, 
or SmartPlant Construction, one of those, you can start to create these visual reports, 
which are my favorite because I'd much prefer to see what’s there and what's not. 

In this particular type of situation, for instance, we're showing all the pipe on hold in red, 
and all the IFC pipe is green, so we can see that the large portion of the scope here is still 
yet to be released. Yellow is non IFC pipe. So, in this particular situation, we may do a 
couple things because we can visually see what the holds are. We can see that basically all 
of the return piping is on hold. Where we may actually split this, if we choose, if we wanted 
to release that for the pipe that is available, to send it in the sub CWP. We typically then, if 
we're on the fly doing this, we would change the nomenclature to add an A or a B or 
something like that behind it, to show we're splitting the CWP for the purpose of issuance. 
That's an exception, I don't suggest using it. It's there if we need it, to keep work flowing, if 
we need to keep the field busy. 
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In this particular case, we're obviously waiting on all the six-inch piping, which is actually, I 
believe, PSV discharge piping. We're going to need to wait for it, and in this case, this is not 
ready for review or ready for release. In the review, we can very quickly see there's way too 
much red here. We're not issuing this particular package.
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https://www.bentley.com/en/products/product-line/construction-software/constructsim

CWP Readiness Reviews - Engineering Status

OK, another example of visual statusing. This is an example of visual statusing of a CWP 
showing that all the green is ISO IFC and is ready to ready to go. The blue in this particular 
case, the dark blue is showing that it's only in detailing, so those isometrics haven't even 
released. This is showing an engineering status against all these materials so that you can 
visually see whether this unit is going to be ready for release very quickly and tracking 
those statuses. This is a really good tool for visually seeing that, this one is actually 
ConstructSim, that this particular example is coming from. Similar examples can come from 
multiple other systems, this is just this example. 

Being able to visually see the status is so much easier to be able to maneuver into 
alternative actions over a 2D spreadsheet. So, the types of systems that we showed on the 
first slide of this lesson, that are that are table built and create lists like that are great, you 
need them for tracking like this, but they need to be tied to a 3D environment, that allows 
you to visually see this stuff. It's not an absolute necessity, but I believe it's definitely more 
than just a “want”, because it definitely expedites the ability to start to troubleshoot. 

269



If we want to say in this case, split these two exchanger stacks, and release them separately, 
because maybe that blue pipe is not going to show up for another six months, because of 
some specific hold, but the green pipe over here, we're all ready to go on it. We may decide 
to split. Again, we’re trying to avoid splits and those types of things, or modification of scope, 
but visually this gives you the option that you can actually start doing those types of things if 
you need to pivot, you need to craft schedule, you need to identify work scope that can be 
executed, and you need to on the fly be able to issue visual reports are definitely where it's 
at for assisting in making that happen.
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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

Looking at different systems like that for CWP readiness tracking, this is an example from 
iConstruct, showing more color breakdowns, showing whether things are ready for release 
or not. This type of visual reporting is extremely important. 
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Constraint Checks on CWPs

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

Higher detail in your constraint checklists can also give you a lot of visibility into the 
readiness of your CWP’s. CWP readiness, in this case can actually be tracked by trend. 
These little widgets pictured above are showing trend changes. This is actually a snippet 
courtesy of O3 Insight, from their tracking system. This is a very good visual into what we're 
having issues with. Materials, materials company and contractors, as well as some of the 
data quality, we’re having some issues with, and this is why this particular package is not 
ready for issuance. 

There are a couple ways to start reviewing this type of data. Whether this is done in a 
formal meeting type check system. Often for CWP release review, what we'll do is we'll get 
together with a certain number of key individuals, that are going to make the decision on 
go or no go for CWPs. We will review the model snapshots, the statuses, and the 2D views, 
these tabular views, like this one from O3, to give us the visuals we need to identify 
whether we're going to release that CWP or not.

271



AWP UNIVERSITY

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

CWP Release Curves

That CWP release meaning is typically associated with a plan, if you will, for when those 
releases are expected to come out. So, you're only reviewing the ones that are expected to 
release as to whether they're going to or not, so tracking that release status. 
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CWP Readiness Checklist

Having a review checklist in place specifically for identifying the readiness of those CWPs is 
very key. This is an example of one that Jovian Ventures uses, that’s Construct-X’s parent 
company. This gives you detail, and that the whole document is not shown here, but this is 
an example of it. This gives detail into it, that's tracked, and it's a formal tracking document 
as to 

deficiencies or the actual checklist that's gone over in the meeting to identify CWP 
readiness.

We always review CWP before its issuance. A CWP doesn't just issue because the schedule 
says it should. We only issue CWPs based on their readiness checklists and their physical 
checks.

I steamrolled through that one but this one this is a pretty simple concept about reviewing, 
and using checklists, and systems, to identify the completeness of a CWP. 
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Execution

What is WorkFace Planning?

The Execution: What is WorkFace Planning?

Let's jump into our next module, called The Execution. When we're talking about WorkFace 
planning, and the final step being the execution at the field. Let's jump into what WorkFace 
planning is.  We're going to cover this in light detail, if you will. I'd encourage you, if you 
really want to dig into the details of WorkFace planning. So, when we're talking about 
WorkFace planning, we are going to have another session here in the coming weeks 
specifically for WorkFace planning, where we'll get further into the details of it. We'll cover 
the basics here so that you have an understanding of what we consider WorkFace planning 
as far as the model, and we'll dig into it now.
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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
 Safety Requirements
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What is WorkFace planning? Let's look at the textbook definition if you will, from CII. 
WorkFace planning 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. That's been the definition for many years, I think that definition was 
actually coined way back when by Lloyd,  with COAA.

When we're talking about WorkFace planning, what are we really referring to? We are talking 
about the CWP, the breakdown of that CWP into those IWPs, and what the plan around that 
I,s the pull planning, the actions of the production planning at that lowest level, how the 
format works with the IWP, and what the life cycle of that IWP is. We're going to briefly cover 
the life cycle of an IWP here in the next the next module. We're not going to go into detail of 
it, but you’ll get an idea of what I mean by the life cycle, and from these materials you'll be 
able to study it in a little bit more detail. But we're not going to get so super detailed into it 
in this lesson, we're just covering the high points of it for the purposes of these sessions. 

What is an IWP? An IWP is typically one to two weeks worth of work for a single crew. That's 
a high-level explanation. Work instructions and detailed scope description included within 
them. Construction drawings and 3D images, if there's a 3D model available. Material 
requirements and safety requirements. In this lesson, I'll give you an example of an IWP, so 
that you can see what a best of breed IWP actually looks like. We do a lot of talking about 
theory, but let's talk about excellence. Let's show you what the actual work package looks 
like and talk about the scoping of these IWPs. 

One of the things that's important in WorkFace planning and the scoping of the IWPs, that
we briefly talked about before, is the rightsizing of those IWPs. The way I look at it is, if you 
look at the 272 materials, they will specifically site 500 to 1000 hours. That's the average 
package size. I would annotate that a little bit and say that the size of an IWP should be for a 
set duration of time, for a single crew to execute from start to finish, without stop, and the 
size of that IWP is whatever makes sense for the scope of that particular criteria.

I know that's a little difficult, but what that's really saying is that, if it’s an IWP for a single 
riser in an underground, it might be a 40-hour package like we talked about before. Or if it's a 
bunch of bents on a steel rack, like we talked about before, it may be a lot of repetitive 
action so that it's a 5000-hour pack. It's what makes sense to fit within that parameter of a 
set crew for a set duration, for that they can execute from start to finish without stopping. 
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That's the key when sizing the IWP, not to go through the model with a cookie cutter to cut it 
to the 500-1000-hour type range that you see in some of the documentation.
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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 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 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 IWP scoping. 

IWP scoping must be looked at as constructability planning. You're going to put items 
together that makes sense 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 
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physically in the same geographical area, and one 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 one 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:

A. I've got a welder that can execute the proper welding specification.

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 from an area.

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. You really want to pay attention to the scoping sessions, and I 
probably went too deep on that because we're going to 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 WorkFace 
planning is.

From there we create the IWP Release Plan. The IWP release plan we're going to look here 
today in this at IWP 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 to 
understand that the early stages of an IWP release plan is literally just a list of packages on a 
spreadsheet. And then as they are developed that starts to flesh out 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 IWP release plans very early in the project, and we're 
going to look at that and discuss it. We're going to dig into those so that you can see how 
they work, how we would start to load them early, and how we evolve them. They're an 
evolutionary living document. 

Draft IWP development, we're going to look at how we build some of the early IWPs. When 
we go into draft development, 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. 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 IWP. 
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Once we get through that draft development, and building the work package, and it's going 
to continue to evolve, we get into constraint clearance. We've cleared all constraints against 
it, meaning that we can now execute it based on the fact that all materials are there, and 
we've got crews that are able to execute it. We've got all of the items that are required, and 
were scheduled, access to the area permits are in place, those types of things, all the camp 
constraints are removed, then it 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’re based on the MTO for that 
IWP. And we'll talk about MTOs and what they look like for an IWP here coming up. But they 
staged those materials, and they commit to that work schedule. 

Once it's released to the field,  materials are going to show up. There's a schedule for it. We 
commit to the work schedule 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. Then as we 
move 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 planning and production control. So, this is what we are doing each day, if you will, 
within that time period that’s set for the execution of that IWP. We're going to execute the 
work package and report back and then we get into it IWP closeout. IWP closeout is 
extremely important. We've talked about it several times, but I cannot continue to talk about 
it enough. That IWP closeout is what makes AWP and WorkFace planning work. We need to 
complete the loop on all work, and 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 jobs 
reclosing. 

So, this is your typical workflow or the high level if you will, for the controls and development 
of an IWP, starting with the CWP release review, typically involving the construction, and 
moving through your IWP scoping sessions. You will be sitting down with the superintendent 
and the general foreman, and then start to review premade IWPs, starting to identify how 
they want to see scopes in IWPs. Working with the craft to actually ensure that the plan to 
be released is as their request. Building that IWP release plan, draft development of those 
IWPs, which often happens well in advance of the release of the CWP itself, but just in draft 
form. Constraint clearance, one of the most important things, making sure that we do full 
constraint clearance on the IWPs. Final review of them, and then issuance to the field, where 
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we're executing it and doing short range planning against that. So, if it's a week's worth of 
work, starting to plan our daily work plans associated with that IWP, and then executing and 
reporting back. Then we’re formally closing the IWP, not to be forgotten. That formal close-
out of an IWP is extremely important. 

That's a very basic workflow. We're going to get into it a little bit more detail in the next 
module, but that's your basic format. Finalizing with closeout, which I can't stress enough.
You need to be able to close your IWPs in an effective and timely manner. I'll harp on this for 
just a minute, because I've been on several projects where the contents of an IWP did not 
allow it to be closed in a timely manner. 

Remember the basic definition I gave you, that an IWP should be a set duration for a single 
crew, that's executable start to finish, without stop? if you've got an IWP that can't be closed 
out because you've got a hold point for QA/QC within that IWP. That hold point for QA/QC 
could be a weeklong, could be a couple weeks long, depending on how backed up they are.

So, building hold points into the IWPs can cause major issues. QA/QC tasks within IWPs can 
cause issues. Ensuring that the scope of that IWP and the requirements for completion of 
that IWP can actually be executed stop to start without finish is extremely important, and 
you need to bear that in mind. You could have a stack of the thousand IWPs out there 
because they're waiting for clearance from QA/QC, because that task was part of the IWP, 
and you're going to end up with problems. That IWP should be closed and then turned over 
to QA/QC for execution of any of the hold points, conclusions, verification of tasks, all the 
above that QA QC is going to do for it.

283



AWP UNIVERSITY

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. Then 
we're going to go to the second item up for the civil implementation, the pedestal. Then the 
third is going to be the embeds and the mounting rails for this particular area. It's a pretty 
simple scope, but now you can see how we're starting to break it down. Of 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, sequentially and 
governed by gravity, we're going to start building into these particular areas for scoping the 
IWP. 

Let's look at IWP development. We need to sequence our IWPs, and we need to go through 
these sessions and identify what we're going to group into IWPs in these sessions. This is a 
civil example.

IWP 1 is the primary pour on top of the pilings, for this particular foundation. This pad is 
poured. IWP 2 is then the next section, which is the primary pedestal on that pad for this 
line of pumps. Then, IWP 3 is the pedestals on there for securing those pumps in that 
particular section. When we start to sequence the IWPs, we're obviously going to sequence 

284



them logically. This seems very simple, but believe it or not, I've seen lots of schedules or lots 
of IWPs scheduled out of out of sync on the basics.

Remember, one of the items that we've got to consider immediately when our sequence is in 
place. The basics of gravity sound simple, but if we get out of sequence very easily by looking 
at the numbers associated with these IWPs, if we're in a 2D format on a spreadsheet, we 
may not know that IWP 3 absolutely has to go before number one, because we're not going 
to be suspending those pedestals in midair. So that type of sequencing, planning that kind of 
stuff, ensuring that the sequencing is in place, and controlled. I know it sounds remedial, but 
you wouldn't believe how often that becomes a problem within schedules.

284



AWP UNIVERSITY

Look to achieve 3-4 weeks of constraint 
free IWPs released for each crew.

Review, Approvals and Release for Construction

Developing and releasing IWPs will require you're going to look at certain information in 
stack bar graphs like this one, to identify your level of readiness and work front buffers. This 
tracks how many IWPs by hours: how many IWPs are ready to go, and how many hours are 
constrained. The red is urgent, and not assigned is in orange. 

As you go down, you can see that we are fine early on, but where we should be working, 
we’re lacking in buffers. That's going to cause us some issues. It's extremely important that 
we are watching these types of graphs to ensure that they're tracked and ready to review. 
We're reviewing three to four weeks ahead of issuance and maintaining them. 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, and we're going to 
need a few weeks ahead of time to do that

Now let’s focus on control IWPs, and the development and release of them. This is 
something that I want to focus on in the overview of what WorkFace planning is, how it ties 
to AWP. When we talk about the WorkFace planning in the IWP creation release and 
control, we need to control these with certain things like, this is a what they call a triple 
stacked bar graph. In this graph, we are calculating the target hours, which are in gray. This 
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tells us how much our burn rate is, or our expected burn rate, if you will, our target for 
planning.

Then the green is non constraint packages, so they they've been fully constraint removed, 
they're green, they're good to go. We have nothing holding that package back from 
executing, it's been produced. In this particular situation we've got 103 hours more allotted 
for this crew than is required, so we've got a little bit of a work front buffer. We’ve got to 
ensure that this green line is much higher, or somewhat higher, so that we've got some 
backup, and we've got enough executable work.

As we get closer, let's say that the executable line here is right between 9/19 and 9/26 in the  
example pictured above. That would be today's line. If today's line is here, then we're 
probably performing okay. Meaning that we've got some 300 constrained hours coming in 
the next week, or we've analyzed that they're there, and there's going to be some kind of 
schedule issue with that. Like we've got scheduled materials that are going to show up in 
time and they will show up in time for that 300. Or that could be a problem that we need to 
do some expediting for.

As we move away further from execution, of course we're going to start to see our work 
front buffer lower, due to the fact that we're not going to be able to clear all those 
constraints ahead of time. But, if we were in a situation where our work front position, and 
today's date is not here between, say 9/19 and 9/26, but say our today's date is between 
sent 10/17 and 10/24 over there, now we've got a very large problem. We've got a problem 
where we've been missing. We've not been giving enough work to the field, and we've been 
tracking it, showing that we had the ability to burn 4450, but we only gave them 3950 hours 
that could be executed. As it went forward, the last week was even worse. We only gave him 
1650 hours and they could have burned 3600 hours. So, if our day, if today is by 10/10 and 
10/11, we've got a really big problem in this tracking, so we need to maintain work front 
buffers.

We need to ensure that we were issuing only constraint free IWPs to the field, and we need 
to track how many hours we've got released, that are constraint free. We must ensure that 
we are staying ahead of that green bar, and that the released constraint free work is always 
higher than our burn rate. If it ever drops below, then we are causing the problem, if you will, 
in the development of the IWPs. Even if, in this case, they hit 100% execution on the work 
that they've been assigned, they're only going to get not even 50% of their productivity 
factor, because they don't even have enough work to satisfy 50% compliance. So, it's 
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extremely important to track this kind of stuff and ensure that your work front buffers are 
always higher than your burn rate, and this is just an example of that stack bar graph that 
helps you to show that you've done enough of a look ahead planning and you've got enough 
released work front.

285



AWP UNIVERSITY

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

I once went to audit a project, a very large project, I won't tell you which, but it was one of 
the largest in recent history. I spent a month auditing the project. 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. Based on 
their burn rate of 1800, they had serious issues. 

What was happening was that they had whole points in the IWPs that were not being 
resolved. They were not working with QA /QC, and there were 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 300 IWPs open, and you've got 1800, we obviously have an issue 
to move on how that particular WorkFace 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. 

Alright, so what does that look like in a skyline? When we look at it from the point of view 
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of a good one and a not so good one. Interpret these types of statistics for whether your IWP 
delivery is going to be on schedule or not will be through these skylines.

Let’s look at these skyline report examples. The dark blue means the IWPs have been 
completed. The light blue is started IWPs, so they've been started, which means they're still 
open for some reason. Green means that they've been issued but not started. Yellow means 
they are there, but they're not issued yet, so we we've got something that's holding them 
back from being issued. It could just be simply the issuance and sign up. And the red means 
that there are constraints. 

Let’s look at the first skyline. From this point, first point of view, we've got a lot of open 
packages. We've been installing, which is the blue, but for some reason our productivity is 
dropping off heavily, and we're not installing at the rate we should be. We've got a lot of 
issued packages out there that are started but not completed. But if we look, they've just 
simply left them open. As they're started, 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, 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 could be a problem with the craft, we could have had a lot of craft that's not available.
There could have been mitigating circumstances for it. We won't get into what the reasons 
are, but for some reason the craft is not executing based on what we thought they should 
be. There's a lot of started packages, so does that mean that we haven't been doing enough 
constraint removal, but that they're finding constraints? There's some type of problem with 
this delivery. This is not healthy. 

What we see is that we've got issued packages ahead, so it appears that we got constraints 
on some packages, but we've got a large amount of packages open and not complete, and 
our production rate is falling through the floor. 

When we look over at the other report, this is really what your chart should look like. You're 
always going to have some IWPs that you're not able to complete because of one form or 
another. It could be that we didn't have the availability of the specialty craft. We couldn't get 
specialty equipment, or we couldn't get into the lift plan sequence. Or the IWP itself wasn't 
complete enough. There's multiple reasons why an IWP can't be completed, but we tracked 
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those, and we do what we can to complete, or at least remove non completed items, and 
move them down the food chain to be completed at a later time. 

You can see by this skyline that we're hitting targets every day. Just before we're at today's 
mark, we've got some incomplete work, which is what exactly you would expect. This is 
important. We 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. We should start to 
see skylines that come along 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. These have 
been reported as incomplete for one reason, or another, and 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 some that are incomplete. 

So, this is very normal that we're seeing the incomplete packages are here, but they're 
marked incomplete only when they've been returned to the planning department, and once 
they've been returned to the planning department, and they're not complete, they're 
tracked, and those items will be repacked for later. If they're open, they can’t be repacked, 
they can't be anything. They're just sitting on somebody's desk somewhere, with no visibility.
So, returning them incomplete is a very important aspect of how we control our IWPs, and 
next, we'll go briefly through the IWP life cycle.  

As you see here in your “good” report, we are definitely executing. We're on the rise as to 
how we're executing. We've got enough work front buffer. We've got issued and constraint 
free packages coming. We've got issued and constraint free packages, and we've got some 
constraints, but we're clearing them. So, this is a pretty healthy diagram. If we don’t clear 
those constraints that are coming, we could be going the way of this first diagram. This is just 
to show you that when you're tracking the health of your execution, and the health of your 
WorkFace planning, these types of diagrams are paramount in some of the stuff that you 
need to specifically look out for.

This is a good-looking bar graph. I'm happy with a graph that looks like this, but of course 
we'd like it to be much cleaner, with no incompletes, and fully green ahead of constraints 
coming. In this case, this is acceptable, because this is pretty much a reality. This example did 
come from a real report. But that needs to be tracked so that you can do your closeout. 
Doing a proper closeout is highly important. At the University have a four-hour class just on 
closing and tracking IWPs, because it is that important to ensure that they get closed out 
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properly. Otherwise, you start getting graphs that look like with lots of light blue, everything 
started, nothing's finished, that's a big problem.
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Example of the Next-Gen IWP

Next-Gen IWP IWP

Click thumbnail on the left 
to see full view

Now we'll look directly at an IWP and see what a package actually looks like.

Pictured above is an example of a best of breed type IWP template. It's an example of an 
IWP that came from an actual project. We'll go through it, page by page quickly here, so 
that you can see what the contents of a typical IWP look like, and what the tradespeople in 
the field executing with.
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Example of an IWP?

IWPNext-Gen IWP

Let's look at page one. So, the first thing that you'll see here is a standard cover page, basic 
work scope outline, the reference drawings that pertain to this package are listed. You’ve
got certain things like the CWP start and finish dates. When was this package actually 
issued for execution? The parents schedule ID. When we say the parent schedule ID, that's 
the CWP Level 3 schedule ID, that contains these start and finish dates.

You’ll notice, we don't put a start date on the IWP for the IWP, because remember, we’re 
remaining agile. We're remaining where we may be able to maneuver that based on site 
conditions for that particular time. However, this package absolutely needs to be 
completed between the start and the finish dates of that CWP to follow that schedule 
node. So that's why we use the CWP start and finish dates in here.

Then we've got our smart nomenclature across the bottom that we discussed in a previous 
lesson. So, this smart nomenclature across here. The activity ID for where it ties into the 
schedule, and then the planner. I always like to put the planner on there, so we know who 
to look to if there's a problem with that particular package, so that the craft knows where 
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to come back to.

On the front page, it's the basic description on the top, the scope, a couple pictures and 
such, and the table of contents.
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Example of an IWP?

IWPNext-Gen IWP

Next, we're going to get into some 3D drawings. What the basis of the 3D drawings look 
like, just to give you a visual scope of it. 
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Example of an IWP?

IWPNext-Gen IWP

Then the first technical aspect is the piping field materials. Now, it's extremely important 
that we filter a field MTO when we're building an IWP. What I mean by a field ready MTO, is 
that it is spools, nuts, bolts, gaskets, weld frames, steel bars, steel piece work IDs, those 
types of things. We want to ensure that our material list is as to be requisitioned as to be 
installed. Now what I mean by that is when you look at a piping isometric, often a piping 
isometric will have two levels or one level, where it will include fabrication information or 
fabrication materials.

For example, straight runs of pipe, elbows, valves, those types of things, where the spools 
are what we really care about. What we want is as per how they are single components. So, 
if it's a spool I don't want to know there's six elbows on it and three pieces of pipe, I want 
to know just that spool. So, those are the field materials that we put up here for just the 
spool information, the single components. If it’s nuts, bolts, gaskets, anything associated 
with it also those will be on here, any shoes, that type of stuff but never the fabrication 
components.

I know that sounds like second nature, but it's amazing how many times I look at an IWP 
and they've got the entirety of the MTO list for an isometric. We don't want the entirety of 
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the isometric, we want just the pieces as to be installed, if you will.
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Example of an IWP?

IWPNext-Gen IWP

Okay, then the next section. This is an exploded material diagram showing which piece of 
material is which. This is a very handy visual for them to be able to identify what spool is 
what and so on. 

291



AWP UNIVERSITY

Example of an IWP?

IWPNext-Gen IWP

Then this is a clickable progress chart here. So, in the center is the work to be done. The 
spools to be installed, the welds to be installed. The numbered welds are the welds that 
need to be done to support this particular installation.

There's a couple different ways to look at this. A couple different versions for an IWP If 
we're doing full weld tracking within an IWP, you may have actual weld bubbles where 
there's full signature for the welder, as well as dates and such for them, and the weld 
numbers associated to QA/QC. In this particular situation, the client was just tracking done 
or not, so we have just simply the check off that that weld is done
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Example of an IWP?

IWPNext-Gen IWP

In this next one we get to the bolt-ups. Same type of situation, if they’re done, or not. 
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Example of an IWP?

IWPNext-Gen IWP

Then we get to the spools, and now we're actually using the rules of credit to identify the 
steps associated with the installation of these items. You can use just basic rules of credit 
lists or spreadsheets. I like creating these 3D visuals because they're very, very helpful to 
the crews to ensure that they progress correctly. 

When we're progressing at the step level, in this level, rather than just done or not on the 
IWP it helps them plan their work, and it helps them report at a more detailed level, if you 
choose to report at that much more detailed level. So, each of these spools being stage 
direct, connect and support, and being able to click these off as complete or not, is very 
handy for the field to be able to identify that.
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Example of an IWP?

IWPNext-Gen IWP

So that's the first few pages of the IWP, and up next is a safety information page. You have a 
captive audience in the IWP. Every general foreman or foreman on the on the field should 
have 3 IWPs in their hand at any time. So, they've got the IWP they're working on, the next 
one they're going to work on, and then an IWP that they can pivot to if there's a problem 
with the one that they're working on. So, if they've got IWPs with them at all times, that's a 
great place to put safety information. How to get ahold of safety? What the muster point is 
for that particular package, those types of things. 

Sometimes you got new tradespeople that aren't as familiar with the site but placing safety 
information in like this removes all question as to which muster point to get to, etcetera. Of 
course, you're going to change the muster point location if it's an operating plant that 
you're in based on wind direction, but you put all that type of information in here, including 
maybe a radio number for safety, or name and phone number as to who's responsible as a 
contact for this area, and for that execution. This is just a great place to put the basic safety 
information as well as to do a basic review of safety.
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Now the other thing that I would do in here for safety considerations is, if there is at height 
considerations, confined space, those types of safety considerations, I would note them 
here, specifics and why those types. Each of those safety considerations require a training 
certificate for them on most sites, so you have to do your harness training, you've got to 
have your fall arrest training, your confined space training, those types of things. So, 
highlighting these as items for safety within this particular work package is a very good 
practice as well.
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Example of an IWP?

IWPNext-Gen IWP

Next thing in the IWP is an access planning diagram that I like to create. An access planning 
diagram is basically a scaffold request, but without being a scaffold request. Because guess 
what, you don't always need a scaffold. Sometimes it's manlift, sometimes it’s shutdown 
turn around at heights, where we're actually doing access by rope access, those types of 
things. Sometimes it's a mobile scaffold or a rolling scaffold. There are multiple different 
ways in this particular situation.

This is an access planning sheet, so it's showing all of our connect points at elevation, 
showing what the height is and where that particular connect point is, so that you can 
discuss with scaffolding as to whether there is a scaffold required here, or what they're 
going to do. In this particular situation, there were a couple things that were done. The 
pipe was harnessed into place, and then they did a small dance floor underneath those 
particular connections, so they could get 4 connections at once on a single scaffold to get 
that platform in, and then they highly scheduled it so that it was during execution. Doing an 
access planning sheet like this is not always scaffold requests, but it's understanding where 
you're going to need to access at height in order to get at the aspects of the IWP itself.

296



AWP UNIVERSITY

Example of an IWP?

IWPNext-Gen IWP

Alright, one of the next things is permit requirements and field coordination constraints. 
The field coordination constraints are for the craft to fill out. If there was constraints that 
were unforeseen in the field, or constraints that they need to pay attention to as 
themselves, they need to clear it before they can execute. Permit requirements, what are 
the type of permits that may be required for this? If it's an operating plant, obviously 
they're going to have to get permit for access. As I was mentioning before, if it's a confined 
space, there needs to be a confined space permit, those types of things, so identifying 
what permits for this scope will be required for them to then to make sure that they 
receive the day of execution, and where they can put that they've received it in the permit 
number for tracking of all of those types of things. And then, of course any QA/QC notes.
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Example of an IWP?

IWPNext-Gen IWP

Now we’re getting down to some of the simpler things, the actual technical drawings. The 
technical drawings that are in there, so this particular package has six ISOs associated with 
it, so those six isometrics are a part of this package.

298



AWP UNIVERSITY

Example of an IWP?

IWPNext-Gen IWP

Then, the most important, the last one is the tracking sheet. This tracking sheet is the 
approval. Who's reviewed it and approved it? This is specific to each contract, depending 
on how you want to set up your approvals. On this particular one, WorkFace Planner, 
Construction Manager, safety, QA/QC, engineering, and superintendent signing off on this 
package as complete. Whether you have that many or not is completely up to you insetting 
up your program. I suggest you keep your numbers as low as possible to limit the 
bottleneck on the issuance of the IWPs.

This list of incomplete work is for the craft executing this work package so that they can 
actually fill in the blanks here on work that was not executed, to make it very obvious when 
returning this, so that they can track that incomplete work scope. Any site initiated RFIs 
during the execution of this, and then close-out sign offs that everything has been taken 
care of. The full sign off of this package that has been closed out and executed. Very 
important page the full tracking page, so this should always be maintained and filled out for 
these IWPs.
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So, this is an example of an IWP. Everybody’s got a little bit different of a variant. How you 
decide to set up your title block, those types of things. But these are in essence the type of 
things you should be tracking. What it looks like, how you put it together, completely up to 
you and your organization, but as an example. 
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Way

IWP Management – “Life Cycle of an IWP”

The Way: IWP Management – “Life Cycle of an IWP”

Let's jump forward into what we call The Way, which is the IWP management lifecycle. 
We're going to cover this in some brief detail. The IWP management lifecycle is covered in 
extreme detail during the two-day WorkFace planning session, as well as some of the 
further advanced sessions, but I thought it was important that we steal some information 
from those courses to give you a little bit more about what the life cycle of an IWP is here.
So, we'll brief it and cover it really quickly, to give you an idea of the what's typically 
worked within the IWP life cycle.
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Lifecycle of an IWP

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

First off, let's talk about it from the point of view of your typical timeline, and this is also a 
little bit interpretive, just like whether you give the crew hours or not. Depending on the 
type of scope, depending on your project, these hours and timelines may increase or 
decrease. A typical maintenance project these and time to plan are much more 
compressed. When I first started helping to consult with a couple of organizations on their 
internal maintenance and portfolio programs, where they were average 3 to $5 million 
projects type thing, in about a $2 billion portfolio. It was very, very common for them to 
issue an isometric drawing in the morning and execute it in the afternoon. That's so quick. 
They were they were turning around, but there was a lot of nightmare and issue around it.

So, when we worked with them, we certainly didn't get to the T minus 8 weeks for the 
development and sequencing of virtual IWPs. We actually moved that back to more like 8 
days. But in that situation where we had shrunk this timeline, that was a situation where 
the owner had their own engineers, so they were under contract to them. They were on 
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site all the time. The owner had a maintenance contract with an EPC firm that that did all the 
construction execution. It was always the same one. They always had full crews on site and 
all of the materials for any said project were always 100% available, logged in the office or in 
the warehouse, so most of your main time-consuming constraints as to why you put this 
timeline in place. And some of those maintenance shutdown, turn around type projects 
don't really exist, and you can start to compress this.

So, this is interpretive, and you can make it make more sense to you based on the type of 
project and how you're executing, but these types of gates still need to be adhered to. So, 
when we're talking about the development of the sequence of the IWPs at the T minus 8, 
you know we need to identify the constraints and remove those constraints and expedite 
and issue the IWP to the field. This is kind of what that timeline looks like. Commit to look 
ahead schedule. Stage those materials. Plan the start of the IWP and then close it out. This is 
your typical timeline, but let's look at what that looks like in a sequence. 
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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
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Release to
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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…….

So, we've reviewed this basic lifecycle workflow before. 
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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 WorkFace, 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; 

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 
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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. These are the actual documents that I created a long, long 
time ago, and they were donated to both COAA and CII many years ago. You recognize this 
drawing, or one of the next drawings, as they are actually on the covers of the RT 272 
materials from the original drawings, but we're going to cover these bases. These may be a 
little outdated, but there are the official materials, if you will, for IWP management.

As these are a little bit older, we're going to give some updates as we go through them, 
because these were sometimes based on very non technologically assisted processes and 
before document control really became as technologically advanced as it is now. We'll 
discuss some of those differences between how we 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. 

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

The first one is the virtual package creation. The basic scoping, nomenclature, maybe what’s 
within it, that type of thing. 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 creating nomenclature and that type of thing. 

Then second is Document Control Interface, which is working with the engineering drawings, 
ensuring you're getting the right drawings. 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. We must ensure that we've got an interface with document control for official documents 
that go into that package. 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.
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During section 3, we're going to get into issuance to the field. By controlled issuance, 
maintaining the constraint analysis and everything for it before it goes to the field, and then 
the control of it while it's out in the field.

Controlling of IWPs 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 making decisions on any of the problems that have been identified. 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 exactly how the IWPs are being implemented, 
how they're being executed, and monitor constraints through that. 

Finally, we get into closeout. Closeout is extremely important. We are also creating the 
circular lifecycle of the IWP, and how we need to manage those work packages moving 
forward. There are all kinds of decision matrices around that as far as the replanning of 
items, that can be executed. 
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Lifecycle of an IWP

Now let's look at the actual flow diagrams in a little bit more detail, and we won't go 
through them box by box, but we'll talk about them conceptually from where they line up.
When you look at this, the actual electronic or virtual IWP creation, all starts with the 
Superintendent, meeting or working with the construction group to identify the scope of an 
IWP. 

Now remember, we said you may have already developed and roughed out your IWPs well 
in advance of this session, but that does not negate this session. This session is really to 
have the craft vet the IWPs to say, “Yes, this is a good idea, this is a good grouping”, or to 
have them give input into it. For example, they may say, “No, pull this out of this one. Put 
that in this one that makes more sense, and then we're going to sequence them like this.
We're going to do A, B, C, or A, C, D”. Those types of things are all decided at that session.
This is where we're being agile. 

We're maneuvering within that schedule ID, the start and finish of the Level 3 activity, 
planning what IWPs are going where, what the content of those IWPs are. Then we go 
through working with the different groups, logging it, tracking it, moving through. We go 
through our first level of constraint removal.

This first level of constraint removal is basically according to schedule for the received of all 
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of these things. Can we execute this based on when we want to? So, we're looking at
scheduling of IFC drawings. When's our engineering going to be there, when are our 
materials going to be there? Are we going to be able to have scaffold in place by then? This is 
against schedule in this first one, so basically yes, it's a viable package and those date are 
viable based on that constraint removal.
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Lifecycle of an IWP

Installation Work Package Life Cycle
#2 Document Control Interface
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creation (A)
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Then we move to the Document Control interface, which is working with document 
control. When you're on a site today sometimes this is completely automated, so you don't 
even see this phase, where you're using an automation system. Those automation systems 
are often tied directly into either Documentum or SharePoint, Docman, or whatever, 
several of your typical document management systems, and you don't even see the 
interface anymore with document control. 

We still teach need to teach what happens when things are done manually. There's a basis 
of logging the register of the technical drawings required, so that they're flagged within 
document control, for which ones are required, and tracking that through the system to 
make sure that you're working with document control for the management of those IWPs.
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Lifecycle of an IWP

We're getting close to issuance and we're doing another pass for constraint removal. Now, 
granted, you should always be working the constraints on your packages, but there are two 
clear gates.

Look at it like the path of construction. We got 4 clear positions, POC one through four, that 
we've discussed a lot, of how you execute your path of construction developments. When 
we're looking at the constraint analysis, there's two clear gates that we look at with our 
work package. First, can it be built according to schedule. Second, is everything physically 
here, boot to steel. Those gates can be an evolutionary process, if you will, where it's not 
two set times, like day 1 and day 6 we look at the constraint removal, but within a life cycle, 
this is how we identify it. That there's the schedule version and then the hard, actual boot 
to steel. “This is here, this is done”, version. 

If it is actually fully constraint removal, we put boot to steel. We've talked to the scaffolds, 
we've talked to support crews, we've got everything in place. IWP is done, we're ready to 
start issuing that work package. If it's not, then there's a decision matrices for how it goes 
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back into the system, and how it gets looked at. 

In an IWP, typically at this point, if there is suddenly a long lead, or there's an issue, like I've 
given the example before, that Jim ran over a spool with a forklift, and we're going to be six 
weeks out and replacing that one spool within the IWP. Then at this point it goes back to re-
planning. If it's not feasible to leave an item in the package, it goes back to be replanned. It 
gets removed and shows up in another package at a later date. That way this package is 
100% executable. That is a very key aspect to ensure that your flow of IWPs continues 
effectively, and that you actually send IWPs to the field that can be executed. 

You know that example of six weeks out on the delivery of a spool that could very well push 
out a schedule node or a CWP completion date. There are greater considerations that need 
to be made, and it needs to be rescheduled at a later time.

Going through, obviously field executes work, then it's cleared, and then we're doing a 
review of that through superintendents meeting and walk through of the completion. So, not 
the end, right? When it's completed, it's not the end. 
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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

Obviously, the IWP needs to be controlled in the field. We need to look at how we execute 
it. What we do while it's out there as far as things that are done and not done. If things 
couldn't be executed out there for one reason or another. The spool didn't fit, the serving 
was bad, and things don't work, multiple different reasons. We need to go through this 
decision matrices for control of the IWP in the field. 
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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

If everything is all done and when it gets to close out, then we go through this closeout 
basis, identifying, tracking the quantities, rolling up the progress. Sometimes in a manual 
IWP fashion we're going to track and start working with field engineers on such things as 
mark ups and such. If there are actual notes that are marked onto the tracking page within 
an IWP, we will log that, often, so that future execution of package in a predecessor or 
successor type of workflow, where another crew may be doing a package that's connected 
and can actually review the package and see that there was notes added to it. For example, 
saying, “watch out, the embed on pump XYZ is 2 degrees out and therefore there may be 
stress on the inlet piping and the post weld heat treat might need to be requested for that 
one out of scope”. Those types of notes that are often made from one general foreman or 
one form into another can be tracked within document control.

So that's the typical 5 in the really quick and dirty IWP life cycle. In the actual WorkFace 
planning training section, we will go through each portion of this entire workflow in detail, 
discussing it as we go through it, but for this purpose it gives you a great overview of what's 
happening at the IWP level, after you've been going through all of your CWP management 
path of construction that we've been discussing for a couple days.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Paper

Contract Requirements for AWP

The Paper: Contract Requirements for AWP

The paper, I think is one of the most important lessons here, besides, obviously the path of 
construction, we spent a lot of time around that. That's really the spine to the AWP 
methodologies. But let's jump into the paper and get into this section.
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Contract Inclusions - Overview

Specifies 
requirements for 
WorkFace 
Planning for 
construction 
contractors &  
sub-contractor 
enablement

What are we really talking about when we're talking about contract inclusions for AWP? 
Now during this lesson I'm not going to give you a bunch of commandments, and the 
previous mentioned party should. A lot of the lawyer type speak, those types of specifics 
and inclusions should come from your legal department. We don't write those for you, but 
we will go over considerations, in the next several slides, of things that you should consider 
in writing  contracts for hiring a person or understanding if these things show up in a 
contract, what the expectation actually is for them. Whether you're an owner or an EPC, 
we will kind of cover it from both sides. 
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Specifies requirements for 
WorkFace Planning for 
construction contractors

Institute Contract Requirements for AWP

For construction contractors and key vendors, the EPC must specify the AWP WorkFace 
planning (WFP) requirements at a minimum. These requirements will come in the form of 
AWP/WFP aligned guidelines, exhibits, contract language, specifications, procedures, 
templates, project execution plans, technology execution plans, schedules, and bidding 
documents to name a few.

Now let's look at the specifics for all of those areas and some of the types of things that we 
need to really look at in the contract to specify the requirements for WorkFace planning 
and construction contractors.
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The AWP / WFP effort will be 
facilitated and coordinated by 

EPC at a project level.  
Contractor remains responsible 
for planning, sequencing, and 

productive execution of the 
work, and the associated WFP 

processes for more early 
planning of the detailed work.

Institute Contract Requirements for AWP

The AWP / WFP effort will be facilitated and coordinated by EPC at a project level.  For most 
cases, the Contractor will be primarily responsible for planning, sequencing, and the 
productive execution of the work.  Most importantly, the Contractor will be required to 
adopt and proactively participate in the associated WFP processes for more early planning 
of the detailed work.

The AWP WFP effort will be facilitated and coordinated by the EPC at the project level.
We're identifying who's going to be responsible for the coordination of AWP and WorkFace 
planning, that needs to be in there. The contractor remains responsible for planning, 
sequencing and productive execution of the work, and the associated WorkFace planning 
process from our early planning and detailed work.

We need to identify these actions within our contract. Depending on the language that 
we're using, and how we're including it, these types of things need to be identified. How 
we're going to actually structure things, and who's responsible for what planning needs to 
be included.
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Deliverable requirements are 
defined for the key WFP 
processes:

 IWP Scoping

 IWP Release Plan

 IWP Constraint Removal 

 IWP Draft Development

 IWP Execution 

 IWP Close-Out

 IWP Reporting

Institute Contract Requirements for AWP

The WorkFace planning process should be clearly defined in guidelines, exhibits, or other 
documents that cover the major WFP process and expected outcomes including data 
requirements.  These processes at a minimum must include:

 IWP Scoping

 IWP Release Plan

 IWP Constraint Removal 

 IWP Draft Development

 IWP Execution 

 IWP Close-Out

 IWP Reporting

When we start looking at deliverable requirements, we need to identify as to who is 
responsible for what. Now of course, contract types play a very large part in this. We have a 
module on WorkFace planning for contracting in its entirety, it's about four hours long, but 
in the next 10-15 minutes we're going to cover the basics that are included within there. 
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There are nuances, depending on your contract type, of course, but we're going to look at 
this from the point of view of the deliverables, such as the IWP scoping, that needs to be a 
deliverable. The IWP release plan, IWP constraint removal, IWP draft development, IWP 
execution, IWP close-out, and the IWP reporting. These things all need to be tracked and 
reported on contractually.
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Contractor’s execution plan will 
include a WFP organization 
chart to support AWP work 
processes and alignment of 
other functions (construction 

management, project controls, 
materials management, quality, 

safety, etc …)

Institute Contract Requirements for AWP

Contractors should produce their own Execution Plan that shows an understanding and 
confirmation of the Project’s Execution Plan. Their plan should include their proposed 
organization chart that clearly indicates a distinct WFP group that will support the project.  
It should also indicate how they are connected to are aligned with the other functions such 
as construction management, project controls, materials management, quality, 
safety, and others.

The Contractors execution plan will include a WorkFace planning organizational chart to 
support AWP work processes. This is so we know who the players are. It's contracted that 
they report who's responsible for what, so that if there's any questions, we know who the 
WorkFace planning and the advanced work packaging personnel is.

Construction management, project controls, material management, quality, safety and so 
on. Who are the contacts for AWP and WorkFace planning in those different areas? 
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EPC will proactively engage in 
WFP process of the contractor 

with key points of input and 
approval to ensure work aligns 

with overall construction 
execution strategy, and also to 
support removal of constraints 

identified by the Contractor.

Institute Contract Requirements for AWP

Contracts are transactional instruments only; the degree of compliance depends on many 
factors.  One of those factors that contributes to more successful outcomes is when the EPC 
becomes proactively committed to and engaged in the WFP process.  That proactive 
engagement will ensure the contractor is fully supported and in compliance with the 
project’s AWP Program.  This also includes supporting the Contractor with access to and 
timely receipt of information to support the WFP processes including the removal of 
constraints for which the EPC will own several.

EPC will proactively engage in the WorkFace planning process of the contractor, with key 
points of input and approval, to ensure work aligns with overall construction execution 
strategy. So, we’re saying that EPC contractor is going to absolutely engage with the actual 
execution contractor or the person that's responsible for executing the WorkFace planning. 
Who's actually contracted to execute the installation in the field and also to support 
removal of those constraints identified by the contractor. These things need to be written 
into contracts so that you know that contractor is responsible for that the actual building of 
the IWPs and the removal of the constraints for those IWPs and the tracking in that basis.
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Contractor will submit project 
data deliverables in a timing and 

format specified by the EPC 
through Electronic Data 

Interchange templates, which 
are the basis for populating 

WFP deliverables.

Institute Contract Requirements for AWP

The EPC will be responsible for Project AWP oversight and monitoring compliance.  This will 
include assuring that the contractor submits project data deliverables in a timing and 
format specified by the EPC and using the necessary Electronic Data Interchange templates, 
which are necessary for populating WFP deliverables.

The contractor will submit project data deliverables in a timing and a format specific 
specified by the EPC, through electronic data interchange templates which are the basis of 
populating WorkFace planning deliverables. So, this is the key that's important when 
structuring your contracts, that you use language like this, that a contractor will submit 
project data  deliverables. Yes, of course we would expect the contractor would have data 
deliverables such as that example that I gave you some time ago about the steel fabricator 
who dinged the owner $65,000 for the CIS 2 files. The next line is where we battle that 
aspect. 

When we mention electronic data interchange table templates, what we’re saying is that is 
an owner or contractor is going to supply templates as to how that reporting procedure 
needs to occur, and what the delivery of that needs to be. So, what in essence we're doing 
is we are ensuring that we get submission of our data that we need from those contractors 
in a certain template format. For instance, if we to put a CIS 2 template format together for 
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that steel contractor, we wouldn't have had PDFs and we would not have had that issue that 
we did with them in that example
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Contractor shall achieve a 
adequate back-log of 

executable IWPs for every 
crew, rigorously close-out IWPs 

once issued to the field, and 
incorporate EPC priorities 
when requested in order to 

transition from installation by 
areas into turnover by systems.

Institute Contract Requirements for AWP

WPF is a project production system which must be managed.  As part of the EPC’s 
stewardship for the project, monitoring the contractor’s performance will include that they 
produce an adequate back-log of executable IWPs for every crew, that they rigorously close-
out IWPs once issued to the field, and they incorporate EPC priorities when requested, in 
order to transition from installation by areas into turnover by systems.

The contractor shall achieve an adequate backlog of executable IWPs for every crew, 
rigorously closeout IWPs once issued to the field, and incorporate EPC priorities when 
requested, in order to transition from installation by areas and to turn over by systems.

There's a lot being said within those couple sentences, so when we look at it, first creating 
a backlog. It's extremely important that we ensure that our contractors create a backlog of 
IWPs, so that, first off, there are different positions to pivot to if there's problem with any 
IWPs. Remember the stacked bar chart that we looked at with the skyline. Ensuring that 
there are more ready to go IWPs than is required for execution in the burn rate of the 
crews that are on site, and that you've got an adequate backlog to handle that burn rate.

372



Every crew rigorously would do closeout. It's important that those IWPs don't just get fired 
over the fence, that we're ensuring through our contract obligations that they close them out 
in a timely fashion. I once audited a project that had 1500 open IWPs on a project, when 
they were only 20% complete scope.1500 open IWPs. They were going to have, granted, 
about 9000 IWPs on that particular project, but they were 10% done scope and they had that 
many open IWPs, 1500 of them, that is evidence of total loss of control of the execution, and 
the department if you will.

Incorporate EPC priorities. Based on the schedule and what the EPC priorities are, those will 
be incorporated into the execution, and that there is a clear plan that we're going to expect 
proof of, if you will. Typically, in the contract and bidding process for how they're going to 
transition from installation by area into turnover by system. That's that 70 to 80% range that 
we were talking about earlier, where the contractor is going to shift from building IWPs for 
what makes sense in a geographical area, to packages that are completing systems. And in 
order to understand what we need to package to complete those systems, we have to have 
good systems of control in place to understand how we're going to make that transition. So, 
this is the key aspect, and there's several things being said here. 

This is just a few examples of contract inclusions and some of the things that we need to 
cover when we're looking at these types of avenues, that are important to give us a clear 
outline on what we're going to be looking at.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Money

AWP Value Scenarios

The Money: AWP Value Scenarios

We’ll do a quick review of these, I have included this in here for your review, as I wasn’t 
sure if we would have the time to fit this in. This is a really good resource for all of you. 
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Changing the Industry – Realize a Future State

Let’s review 
real examples

As we get into the money, there are a lot of things that we need to really start to look at. 
We need to look at examples and how other people have done it. Gain from other people's 
experiences, from their mistakes, and from their successes. 
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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

We've got a lot of generic case studies in here, that are in fact based on real projects, real 
clients. This is all real data, however, names have been scrubbed and specifics have been 
removed to protect the innocent, if you will, so that the we're not exposing any sensitive 
data. 

Let’s look at one of the first business cases. The challenges for this particular client were to 
reduce total install cost by 30%, enterprise wide, change the ingrained culture to adopt a 
new approach, and lastly to engage the supply chain to support change and process. Those 
were the challenges that were their drivers as they moved forward. 

As far as their implementation approach, they brought in strategic consulting on a global 
program. They evaluated how they do business, strategic consulting for implementing AWP,

and evaluated the enabling technologies. They went through a full complete evaluation of 
all kinds of different software tools, and that types of thing, to identify what made sense 
for them. They developed an AWP toolkit. 
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What was in this AWP toolkit? What were the things that were important to them?
Procedures, playbooks, job aids, those types of things are in their toolkit. Education and 
training internal of the internal functional groups, obviously very important, where my 
involvement was here. On boarding the supply chain on AWP. This client went out and 
actually started hand creating these symposiums all over for their contractors, to train them 
and bring them forward on understanding the AWP concepts.

Then they did a roll out on an initial project. It was, for instance a pilot, but it was really a 
real project that was their main focus to start with, for the first one.

The results of the demonstration of the project results were that their structural steel 
productivity had increased by 92% over previous similar projects, their piping productivity 
increased by 68%, and they followed the path of construction from start to finish. So that's 
pretty impressive. They followed their plan exactly, and they definitely got the benefits on 
their productivity when you look at the numbers. 92% increase in steel productivity, that's a 
massive gain. Their final result was that they proceeded with full global rollout of AWP on all 
of their projects. This is one use case example for that particular client.
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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

Here is another use case example. In this one, the challenge is that project budgets and 
timelines are bloated, and no effective integration across portfolio projects, meaning every 
project was a one off. They had no constant methodology. Construction teams were 
executing work as drawings were produced, so they just simply got the drawings in the 
morning, they executed in the afternoon, and went home when they felt fit. It was really 
kind of a Wild West type situation. 

The approach was to create fit for purpose AWP portfolio solutions for their major facility.
They implemented AWP best practices and technologies. They developed next generation 
work packages. What was their format for work packages? What did these templates look 
like? What did they leverage to build them? They leveraged 3D models and technology and 
high value engineering center, to produce this and this program. The result was 53% 
percent saving in labor for each dollar spent. That's major. When you start saying for every 
capital dollar expenditure, they were saving 53%.

Reported significant productivity improvements. Opportunity identified with business value 
analysis. They leveraged iConstruct and WorkPacks, different software to motivate and 
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drive forward. And they increased visibility and predictability into the program. 53% savings 
for every dollar spent in the construction side, that's a pretty hefty use case for the type of 
benefits that they were gaining from it. 
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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

The challenges for this particular client were to reduce the total installed cost, the projects 
took too long to complete and were off schedule and budget, and they wanted to make 
their internal engineering and construction teams competitive. In this organization they 
were internal for engineering, and they were internal for construction, basically an EPC, and 
their projects were taking too long, and they were having problems being competitive.

Their approach, what did they do? They employed some strategic consulting on their AWP 
program. They were evaluating and enabling fleet technologies and introducing that 
practice of interactive project planning. The path of construction methodologies that I was 
brought up earlier, they drove forward with that. Education and training internally to 
functional groups, they put together full release and education packages as to how they 
were going to bring this forward into their organization. They developed AWP processes 
and procedures internally, as per their system. They developed those AWP overlay drawings 
and the procedures surrounding them.

The result from this for the EPC were the demonstration project results, so they did a demo 

384



project with it, which is an initial pilot, a small project process defined and implemented on 
it.

The net savings on it was $5.9 million,  4.2% of the TIC. That's 656% return on investment. 
That's a lot larger than the numbers that we say are standard, you know, 2 for 10. How many 
times have we said that? A lot of really beneficial use cases, where they track exactly what 
they put into the department versus what their tracking savings was, they reported back a 
return on investment of 656% of what it costs them to implement AWP. That's a pretty major 
return. 

Constraint-free CWPs were produced prior to release, removing uncertainty and contingency 
from the pricing. When we start talking about execution construction contracts and those 
types of things, even if you're just going to the CWP basis and you're not going to the IWP 
control and where we were talking about, you know passing that 10% on to the execution 
contractor. On the surface, that is a very real concern. However, this particular EPC looked at 
it, wasn’t doing the actual execution, they were doing the EPC and the EPCM for this, but not 
the actual construction itself. 

They were producing to the CWP level, and when they did that, they were able to contract 
much more accurately. They were also able to give their contractors much more defined, 
detailed information, and it did two things. First off, their contractor didn't have to file very 
many change orders or couldn't file very many change orders, let's be frank, because the 
scope was very well defined, and they had all the information that they needed. The change 
orders that were filed were very easily analyzed and either vetted as true or very easily 
reduced to near negligent impacts because of the information that was already pre-produced 
at the CWP level path of construction development. Where this EPC used this was to protect 
themselves against change order after the fact. They used it as a heavy-duty scoping tool, to 
ensure that their contracts knew exactly what they're supposed to be executing it, and how 
they were. They kind of kept the benefits in house, by ensuring that their contractor could 
not come at them with change orders and scope changes, which was an interesting use case, 
but it definitely was beneficial to them in driving that forward, using that as a control tool.
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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”

Now this one is a little bit different. This is actually a major hospital where we're using AWP 
and an actual type basis where they're using it for management of the development of a 
hospital building, and the creation of a major hospital. Typically, we don't see a lot of 
commercial using AWP, but we've been moving into a lot more commercial, and I'm really 
surprised when I look at those that are joining the university and that are taking a lot of our 
classes, are more and more commercial people and commercial projects. 

Let's look at this from an infrastructure focused point of view. The challenge here is that 
the project is significantly over budget and schedule. The project delivery process was 
broken and adversarial, despite having lean practitioners. This was a situation where it was 
almost a smoke jump of AWP methodologies into a project that was the contractors that 
were at each others' throats, project was delivering poorly, and the schedule and budgets 
were blown out. They needed to make some changes. Project schedule was slipping every 
month.

The approach was to implement an effective interactive planning program, set up 
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technology to improve planning and execution of work for targeted components. They 
packaged. They did the full path of construction implementation and basis through the four 
POC and the accordion model and all of that to get themselves in a row to execute properly. 
They actually used a product on this on this job called vPlanner, so that when they went to 
the nth degree with that path of construction development, they actually drove hard with a 
tool, not just sticky notes to develop and maintain those types of systems.

The result was critical operating rooms and other deferred areas were completed six months 
ahead of planned schedule, so they went from behind and bloated to actually ahead of 
schedule, above planned schedule. Now granted, this was above redirected plan schedule. I 
should say it doesn't really necessarily say that in here, but after things started blowing out 
and they re-baselined and almost started over, six months ahead of that expectation based 
on the performance of the previous work, they were actually six months ahead. Revenue for 
six months saved the basis of about $700 million plus for that particular project.
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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”

This last example is a damn renovation. The challenge is for engineering to study and 
estimate exceeded budget, based on conventional approach and logic. Project costs 
needed to be reduced to avoid investment financing versus leveraging operating revenues. 
This is an interesting case study, because obviously we're talking about a heavy civil job. 
Lots of concrete, lots of dirt moving, so using these types of methodologies to control all of 
that. 

The approach was to hold facilitated workshops to find alternate solutions by thinking 
outside the box. So, the interactive planning sessions and those types of management 
sessions that were conducted. They leveraged interactive exercises, value analysis, and 
hybrid of choosing by advantages process. Basically, what they did is in identifying and 
going through these interactive planning sessions, is they started to heavily leverage and 
work with the value analysis group, to start choosing by advantages. 

As far as what those results were, they achieved a much higher value engineering solution 
than originally envisioned. They confidently reduced the budget by 30%, and decreased 
time of delivery by 50%. They also aligned the owner, engineering, and the contractor. This 
was more of a path of construction, integrated planning type activity. They did build IWPs 
on this project. They were controlled a little bit differently and obviously it took a little bit 
different look because it was mostly a civil contract, but the results were better than 
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expectation, which is really quite impressive.
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Alright - now it's time for the quiz for this lesson.

Good luck, see you back here soon.
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The Test

Examination overview and instructions

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 than 1.5hrs

5. Certificate awarded on completion

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 than 1.5hrs

5. Certificate awarded on completion

With the LMS you can do a review of materials and review the lessons and those types of 
things. They'll all be posted to the LMS. The recordings from these sessions will also be 
posted to the LMS so you can go through each of the lessons again if you want to review 
them and what we've discussed here in the last couple days, and then write the exam on 
the LMS for the award of your certificate. Realistically, in the LMS you can keep going at it 
till you choose. The google docs version of this exam will no longer be available after the 
initial live delivery of this course, the LMS version will continue to be available moving 
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forward.

This is a multiple-choice exam. This information will be posted to the LMS for you to remove 
to review. There is no time limit on the exam. It's typically an exam we would expect to be 
completed within an hour, to an hour and a half, but take as long as you want to complete 
the examination. It's open book, so any information that we've given you or that you're going 
to be viewing on the LMS, you can use. 

Once you complete that with a 70% or better grade, the certificate will be awarded. Then we 
will either email you or the LMS system will automatically give you a download of the 
certificate itself.

With that, we'll basically conclude the training, and open up discussion for any questions you 
may have. 
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Thank you
robin@awp-u.com

Thank you for your participation in this session. Please feel free to email any questions you 
may have to robin@awp-u.com.

396



Bonus Materials
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The Culture

A mindset of Continual Improvement

The Culture: A mindset of Continual Improvement

So, let's get into the culture, and what we're really talking about in the culture is setting a 
mindset for continual improvement.
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9 OUT OF 10 mega-projects
go over budget

Rail projects go over budget
by an AVERAGE of 44.7

Bridges and Tunnels incur
an AVERAGE of 35

%

%Cost
Overrun

ROADS incur
an AVERAGE of 20%Cost

Overrun

Why do capital projects fail?

Courtesy: IAP Mega projects

This is going to be a little bit of, we call it motherhood and apple pie, where we're talking 
about what our typical problems are on sites. Some of this information is really good for 
when you're when you're trying to sell AWP internally, which is why I include it, so I'm not 
trying to sell you on AWP. This is just some of the internal information that's going to be 
available for you by taking this course, we'll go through some of this stuff quickly for time 
so we can get to some of the more technical things, but as we look at this there, why do we 
do this and what are we talking about in the culture of continual improvement and change. 

Moving forward, to note 9 out of 10 mega projects go over budget, these numbers are 
courtesy of IPA. 44.7% of rail projects, an average of 35% of bridges, and 20% of roads are 
over budget. 
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• Greater than 25% cost overrun

• Greater than 25% schedule slip

• Significant underperformance 
of the asset once constructed

of Mega-Projects
FAIL

65 % WHY?

Why do capital projects fail?

Courtesy: IAP Mega projects

When we start talking about major industrial, we’re upwards of about 65% when it comes 
to those. Why do we get up to 65% of megaprojects failing? Well, what do we consider a 
failure?

Greater than 25% cost overrun, greater than 25% schedule slip, and significant under 
performance of the asset once constructed. What that means is as designed, as 
engineered,  that asset does not produce the amount of product or in the efficiency that 
was originally designed, so significant underperformance of the asset is part of the 
consideration for failure. 25% cost overrun, 25% schedule slip that's not uncommon. 
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of Mega-Projects
FAIL

65 % WHY?
• Project Complexity Necessitates 

Need to Plan & Re-plan

• Delays in Engineering & Procurement

• Lack of Effective Coordination 
Across Project Phases

• Projects Ramp-up Too Early 

• Greater than 25% cost overrun

• Greater than 25% schedule slip

• Significant underperformance 
of the asset once constructed

Why do capital projects fail?

Courtesy: IAP Mega projects

Why is it that that we often see those numbers? It's the typical questions, right? Project 
complexity necessitates the need to plan and re-plan, so we're constantly on the move. 
There are delays in engineering and procurement, there is a lack of effective coordination 
across project phases, and projects ramp up too early. That's one of my biggest pet peeves, 
especially being an AWP SME, why do we often mobilize? I love when I ask an execution 
contractor, “So why did you mobilize?”. What do you think? The biggest answer the 
contractor will give you is “Because it was planned like that, the schedule said to be here, 
so I'm here”. That's often why we end up with early mobilizations, and early problems. 

Our projects ramp up too early because that was the original schedule. That's what they 
were told their contract said be here by that day, so they're there and we may not have 
stuff for them for two months. I don't know how many times I've been on site early, and 
I've seen construction trailer after construction trailer of guys playing solitaire on software 
because they've been they've been mobilized too early, but based on schedule they should 
have been there, where we're not doing the proper planning early. 
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• Greater than 25% cost overrun

• Greater than 25% schedule slip

• Significant underperformance 
of the asset once constructed

of Mega-Projects
FAIL

65 %
Improves Project 
Performance

AWP
• Cost, schedule, safety benefits

• Increased visibility, reduced risk

• Benefits are documented & 
proven … when done right

Why do capital projects fail?

Courtesy: IAP Mega projects

As I get through this, why do we bring AWP into these types of things? Obviously more 
cost, schedule, and safety benefits. We've talked about those a lot in different areas. 
Increased visibility, reduced risk, and benefits are documented and proven, when done 
right. First off, the example that we just gave, proper AWP planning to start with, going 
through your CWP release reviews, going through your CWP scoping. The whole path of 
construction discussion we had for most of the morning applies. How identifying your path 
of construction is important and what all of the follow-on activities are for those IAP 
sessions, and all of that interactive planning is going to prevent you know those early 
mobilizations, where you're paying for a contractor for three months with zero productivity, 
just because your schedule said they should mobilize, those types of things. Helping to 
improve and ward off the culture that we tend to live in of failure of mega projects where it 
doesn't have to be that way.
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WHAT’S 
THE 
CATCH?

Improves Project 
Performance

AWP
Why do capital projects fail?

So, what's the catch when bringing in AWP for improving some of these things? 
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WHAT’S 
THE 
CATCH?

Improves Project 
Performance

AWP

PROJECT MUST DEDICATE 1-2% OF 
PROJECT COST TO INCREASED PLANNING.

Why do capital projects fail?

We've talked about this a lot before, also. Projects must dedicate those upfront resources 
that 1 to 2% of project costs to increase planning so that we can save that time on the back 
end, that 2 for 10 that we've talked about. 
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WHAT’S 
THE 
CHALLENGE?

Improves Project 
Performance

AWP
Why do capital projects fail?

What are some of the excuses we see in that, often? “AWP is different than how we do 
projects”. People are not used to that, it's not a standard. A really good book on that type 
of thing, called Who Moved My Cheese, which sounds like a funny title, but it's all about 
accepting change, and how to bring forward change into organizations, and that culture of 
change, and how you can start to work with it in an organization. 
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WHAT’S 
THE 
CHALLENGE?

Improves Project 
Performance

AWP
Excuses

Planning at that level of detail 
is takes much time and cost.

Why do capital projects fail?

So, when they say, “AWP is different than how we do projects”, we can bring it in and 
honestly say, well we do projects a little bit differently now, and a little bit better, and 
without alienating and offending people.

Another excuse used is, “We already do AWP and WorkFace planning”. That's a typical 
cultural shift and a cultural problem that we run into all the time. I'm sure a lot of you on 
the call have run into that. “Well, we already do AWP, we build work packages, we have 
CWPs in our schedule”, but then when you really break it down into a lot of the concepts 
that we've covered over the last two days, do they really? Do they really do they go 
through the full CWP scoping? Do they go through the stringent path of construction 
development details that we were talking about? Do they do that or are they just creating 
more practice or grouping work together and throwing it over the fence? Or even worse, 
I've heard of people and worked with people that said we absolutely do AWP here, when in 
fact all they were doing is packaging work and bundling drawings together for contract 
inclusion. The basis of the extents of a contract was they put a bunch of boxes of drawings 
together and they call out of work pack, and that was AWP to them, right? Understanding 
what AWP is to start with, and understanding the parameters, and maybe you do AWP 
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already. 

There's lots of companies out there, lots of people that absolutely, functionally deliver AWP 
at the highest of standards, but a cultural issue that is tough to overcome, that we need to 
bring forward with a lot of our methodologies for creating change is, “we already do this”. 
We may do it a little differently, but we already do this planning at the level of detail it takes 
too much time and costs too much. That's a that's a cultural shift that's required. That's a 
comment that's often made. It's like, really, you're going to plan the work down and create 
packages at 500 or 700 hours. The time it's required to do that just boggles my mind. Yeah, 
but the AWP methodologies have been developed to break it down, take a bite out of that 
elephant, if you will. You know, boil a cup, not the ocean. Go through it so that you can 
identify how to bring that level of planning. We require that level of planning. That's why 
projects fail, because we don't have that kind of predictability and fore thought into what our 
project scopes really are, and how they're going to execute. The biggest failure of that is that 
we may know what the scope is, but the players themselves don’t, and they don't know how 
to integrate, and they don't know how to depend on each other, and that's what AWP 
supposed to bridge. Giving you that spine, that backbone that we're talking about in the path 
of construction, to help overcome and start to implicitly bring forward those cultural shifts.

So that's a little bit of some of the touchy-feely aspects, but I love to cover it because it's an 
important aspect when people ask these questions on how to move forward and what we 
can show and what we've learned just in the in the overviews for the last couple days of how 
to implement and bring AWP into our organization without alienating, and offending people, 
and bringing them along the journey with us.
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The Finish Line

Driving AWP Implementation Success

The Finish Line: Driving AWP Implementation Success
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AWP Success Milestones
• AWP Leadership Team is Established
• AWP Implementation Plan is Published
• AWP Automation Software is Operational
• AWP Procedures for Project are Documented
• AWP Resource Plan Is Finalized and Adjusted 
• Project Stake-holders Buy-In to the AWP Process
• Project Team is Trained for AWP / WFP Execution
• Path of Construction is Defined, Refined and Finalized
• CWP Release Plan Published
• CWPs Development Underway
• Routine CWP Release Reviews Established
• CWP Releases with Minimal to No Constraints  
• Virtual IWPs are Scoped and Constraints Expedited
• IWPs are Issued to the Field That Can be Executed
• Issued IWPs Reflect the Actual Work in the Field
• IWPs are Executed and Properly Closed-Out 
• Site Materials Management is Streamlined By IWPs
• WFP Enhances Project Modularization Strategy 
• PMT has Improved Visibility into Project Status 
• Systems Turnover is Streamlined from WFP
• Target Benefits of WFP are Achieved

Drive AWP Implementation Success

Let’s look at what drives success.  There are several indicators such as:

• Having an AWP Leadership Team Established
• An AWP Implementation Plan is Published
• AWP Procedures for the Project are Documented
• An AWP Resource Plan Is Finalized and Adjusted 
• The Project Team is Trained for AWP / WFP Execution
• The Path of Construction is Defined, Refined and Finalized
• Routine CWP Release Reviews Established
• IWPs are Issued to the Field That Can be Executed
• IWPs are Executed and Properly Closed-Out 
• Site Materials Management is Streamlined By IWPs
• The Project Management Team (PMT) has Improved Visibility into Project Status 
• Systems Turnover is Streamlined from WFP

There's a couple things in here I would like to cover. There are a couple major milestones 
and I'll let you review these on your own time after, from the materials. 
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AWP Success Milestones
• AWP Leadership Team is Established
• AWP Implementation Plan is Published
• AWP Automation Software is Operational
• AWP Procedures for Project are Documented
• AWP Resource Plan Is Finalized and Adjusted 
• Project Stake-holders Buy-In to the AWP Process
• Project Team is Trained for AWP / WFP Execution
• Path of Construction is Defined, Refined and Finalized
• CWP Release Plan Published
• CWPs Development Underway
• Routine CWP Release Reviews Established
• CWP Releases with Minimal to No Constraints  
• Virtual IWPs are Scoped and Constraints Expedited
• IWPs are Issued to the Field That Can be Executed
• Issued IWPs Reflect the Actual Work in the Field
• IWPs are Executed and Properly Closed-Out 
• Site Materials Management is Streamlined By IWPs
• WFP Enhances Project Modularization Strategy 
• PMT has Improved Visibility into Project Status 
• Systems Turnover is Streamlined from WFP
• Target Benefits of WFP are Achieved

CWP Releases 
with Minimal to 
No Constraints  

Drive AWP Implementation Success

If we look at the first gateway to success is when we are able to produce and release CWPs 
to construction with minimal or no constraints.  

By doing that alone, our teams in the field have a better chance of producing constraint free 
IWPs that they can release to the field crews for execution.

The one thing that we want to show in here, is that the CWP was released with minimum 
to no constraints. This is a clear identifier when we start talking about the core 
competencies of AWP. Milestones starting with establishing core leadership, moving 
through automation tools, resource plan management finalization. This is kind of a grocery 
list of things that you need to do in order. One of them that's a clear milestone, as we've 
highlighted here, of success, is that the CWP is released with minimal or no constraints. If 
you're controlling your program and you're releasing those CWPs out into the into the 
unknown, and they are full of constraints, materials haven't been associated with them 
properly, all those types of things, and in your organization, if you're trying to build AWP 
around that, it's going to be an unsuccessful start. 

CWPs releasing with minimal constraints, is one of the main items to really start looking at 
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their success milestones.

Of course, as you go through that virtual IWPs are scoped, you're using Virtual IWPs are 
issued to the field that can be executed, which is the same kind of thing with constraint 
removal. IWPs are executed and properly closed out, that is a key success metric and 
milestone that this is actually happening. 

We start looking at systems turnover and streamlining from WorkFace planning. You've done 
your systems completion packages. Some organizations actually call them punch packages 
that are created in a similar fashion, that's actually been done.

Of course, the final milestone is that the target benefits of AWP are achieved, whether they 
are not, mapping that they have been, logging and tracking those basis for your future case 
studies and identification. Such things as lessons learned associated with that as well, to 
ensure that in your next implementation you're going to move forward. Often the first 
implementation you're going to make some mistakes. You're going to get a lot of great 
information that you're going to learn, but as you move forward, the next one is going to be 
much, much easier to implement, and will become just part of your standard methodologies.
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Drive AWP Implementation Success

Another driver of success is how we leverage technology and put in place construction 
automation capability to produce IWPs.  

Other ways of driving implementation success is ensuring that we've got complete data 
standards in place for all of the above. This is just an example of the types of systems that 
you need to run, the types of data that you need to feed a system, driving that forward. 
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Drive AWP Implementation Success

Another key driver of success is having in place AWP / WFP ‘dedicated’ resources to oversee 
and manage the process.

Drive IWP implementation success through the IWPs, as to who's actually executing them, 
whether it's the contractor, or WorkFace planners that are actually developing the IWPs, or 
it's the EPC, depending on the types of contracts and the level of complexity. Following that 
scalability model is going to transfer as to who's going to do those types of tasks. Driving 
forward, what is the best methodology for that? 

For instance, if we were to go back to the contracting question, if we're talking about 
smaller projects, like if we look at a site program where you've got a lot of smaller projects 
that roll up to a greater portfolio, when you look at somebody like Exxon, or one of those 
large companies that has very large facilities, that in that one facility and they might have a 
multibillion dollar spend annually just for internal projects.

One thing that they often do in a methodology that that Exxon does employ, is that in their 
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internal project they have WorkFace planners. They have nearly the entire WorkFace 
planning staff and coordinators, and everything under their own privy, and their execution 
contractors do work on lump sum on those hard dollar type jobs, but they work off of the 
IWPs that have already been created by the owner themselves. 

The benefit that it's giving is they're immediately building that kind of control of execution 
into the project, and that's the way their maintenance and small cap projects run, is that the 
owner actually builds the physical IWPs for the for the contractor. 

The contractor has the ability to sequence, within reason, those IWPs for execution but not 
to dismantle and reorganize the IWPs. That's one way that they're ensuring that they're 
getting their controls in the AWP model with those smaller lumps on contracts. Granted that 
gets very blurry when you start talking about larger capital expenditures, but in the small cap 
portfolio, that's been a very successful model for several large owners.
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Alright - now it's time for the quiz for this module. 

Good luck, see you back here soon.

Once complete, you are ready to complete the Module exam for AWP 001

Good luck, and feel free to review before moving to the module exam.

Thank you for your time, and interest in learning about AWP.
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