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Topic Process When

Welcome, Session Context & Purpose Present with Q&A for clarification 8:30 – 9:00

Three Eras of Project Delivery Present with Q&A for clarification 9:00 – 9:30

Production System Dynamics Simulate & Debrief 9:30 – 10:30

Break Take 10:30 – 10:45

Production System Dynamics (Cont.) Simulate & Debrief 10:45 – 12:00

Lunch Take 12:00 – 1:00

How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00

Agenda
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Case Problem
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Read Case Problem and answer questions

Be ready to report out



Copyright 2019 – Project Production Institute

Case Problem Debrief
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McKinsey Global Institute (2017) Reinventing Construction: A Route to Higher Productivity
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98% of mega-projects 
incur cost overruns 

or delays

McKinsey & Company (2013) Mega-project > 1$B
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LOCAL / CALIFORNIA

Special Report $68-billion California bullet
train project likely to overshoot budget and
deadline targets

Ralph Vartabedian • Contact Reporter

OCTOBER 24, 2015, 1:40 PM

he monumental task of building California's bullet train will require punching 36 miles of
tunnels through the geologically complex mountains north of Los Angeles.

Crews will have to cross the tectonic boundary that separates the North American and
Pacific plates, boring through a jumble of fractured rock formations and a maze of earthquake faults,
some of which are not mapped.

It will be the most ambitious tunneling project in the nation's history.

State officials say the tunnels will be finished by 2022 — along with 300 miles of track, dozens of
bridges or viaducts, high-voltage electrical systems, a maintenance plant and as many as six stations.
Doing so will meet a commitment to begin carrying passengers between Burbank and Merced in the
first phase of the $68-billion high-speed rail link between Los Angeles and San Francisco.

Article continues below �

However, a Times analysis of project documents, as well as interviews with scientists, engineers and
construction experts, indicates that the deadline and budget targets will almost certainly be missed —
and that the state has underestimated the challenges ahead, particularly completing the tunneling on
time.

"It doesn't strike me as realistic," said James Monsees, one of the world's top tunneling experts and an
author of the federal manual on highway tunneling. "Faults are notorious for causing trouble."

The California High-Speed Rail Authority hasn't yet chosen an exact route through the mountains. It
also is behind schedule on land acquisition, financing and permit approvals, among other crucial tasks,
and is facing multiple lawsuits. The first construction began in Fresno in July, 21/2 years behind the

(LEAD) Daewoo Shipbuilding dips to 7-year
low on loss woes

(ATTN: RECAST headline, lead; ADDS more details throughout)

SEOUL, July 15 (Yonhap) -- Major shipbuilder Daewoo Shipbuilding & Marine Engineering Co. plunged to a
near seven-year low Wednesday afternoon on concerns it may have to book a cumulative loss of some 2
trillion won (US$1.76 billion) on its balance sheet.

Stocks of Daewoo Shipbuilding were trading at 8,750 won on the Seoul bourse as of 1:21 p.m., down 3,750
won, or 30 percent, from the previous session's close.

The stock plunge came as the Chosun Ilbo, citing unnamed sources, reported that the shipbuilder has not
booked the estimated loss stemming from the construction of low-priced ships and offshore facilities on its
balance sheet.

The report also said its creditors, led by state-run Korea Development Bank, are reviewing massive
restructuring moves for the shipbuilder, including asset sales.

Industry sources said Daewoo Shipbuilding may seek a voluntary debt rescheduling to tide over the worst
performance in its history.

Daewoo Shipbuilding, one of the country's big-3 shipbuilders along with Hyundai Heavy Industries Co. and
Samsung Heavy Industries Co., has been suffering because of shrinking orders amid the global economic
slump for years.

In particular, local shipyards reported massive losses last year largely due to a rise in shipbuilding costs and
losses from offshore plant construction.

For one, Hyundai Heavy swung to a net loss of 2.20 trillion won in 2014 from a net profit of 146.3 billion won
the previous year. It also recorded its biggest operating loss ever of 3.25 trillion won last year, a stark
downturn from an operating profit of 802 billion won a year ago.

Daewoo Shipbuilding posted a loss of 172 billion won in the first quarter of the year, and logged an operating
loss of 43.3 billion won.

The sources said the shipyard might have logged an operating loss of up to 3 trillion won in the second
quarter.

As of early June, Daewoo Shipbuilding has secured $3.51 billion worth of deals for 23 ships so far this year.

sam@yna.co.kr
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For owners, poor project performance results in loss of revenue, loss of 
market share, unnecessary use of cash and ultimately reduced 
shareholder value 

For contractors and suppliers, cost and schedule overruns result in lost 
opportunity, lost profit and shareholder value, and reputational harm

For investors and underwriters, this loss of value translates directly to less 
viable and less economic projects which translates into higher risk, lower 
investment opportunities and reduced growth 
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Probability of failing is far greater 
than that of succeeding
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How did we get here?
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"Productivity Trends in the United States" (1909 = 100) Paul Teicholz, Stanford University
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UK Office for National StatisticsCanadian Organization for Economic Cooperation and Growth 
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Project Production Institute

The Project Production Institute increases industry 
awareness and facilitates a shift in thinking in support of 
the application of Project Production Management theory 
and methodologies to major capital projects

PPI funds research and disseminates knowledge about the 
application of operations management and systems theory 
to the delivery of complex and critical projects
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Productivity Data Source: P. Teicholz
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ERA-1
PRODUCTIVITY
1900 - 1950

ERA-2
PREDICTABILITY
1950 –

ERA-3
PROFITABILITY
2000 –

CLASSICAL MANAGEMENT
How to get more out of workers?

PROJECT MANAGEMENT
How to predict project outcomes through 
measurement/compliance?

PROJECT PRODUCTION MANAGEMENT
How to achieve business objectives with 
minimal use of resources?

Scientific Management: (Babbage, Taylor, Gilbreths, 
Hauer, Gantt): Increase productivity through focus on the 
worker – How to get more out of workers

Behavioral Approach: (Follet, Owen, Rothlisberger & 
Disckson): How to motivate the workers through 
connecting inborn needs with business objectives 
(Hawthorne Study, Theory X & Theory Y and Maslow)

Administrative Management: (Fayol, Weber & Chandler): 
How to scale the organization (GM, Standard Oil and 
Sears)

Quantitative Approach: Linear Programming: Kantorovich 
& Dantzig, CPM: (Kelley – DuPont & Walker - Remington 
Rand UNIVAC), PERT: (Malcolm & Roseboom – Booz 
Allen & Fazar – USN), US DoD 7000.2, C/SCSC –
McNamara (SECDEF), Monte Carlo in PERT: (Van Slyke –
Rand Corp), Earned Value Management (EVM)

Legal Action: Attorneys, Delay / Acceleration Claims, 
Eichleay Formula, Claims Consultants, Primavera Claim 
Digger, Data Analytics / Big Data Analysis

Construction Management: Divest Construction 
Equipment, Shift Risk to Specialty Contractors, Leverage 
Outsourcing Movement, 

Project added to Product/Process Matrix (Schmenner)

Operations Science / Factory Physics (Hopp & Spearman)
Project Production Management (PPI)

Bureaucracy Resulting from Functions
Batch Production / Inventory & WIP Build-up

Lack of transparency
Limited accountability and control
Excessive use of resources

Enhanced control of time to market
Reduced Cost, Duration and use of Cash
Less Bureaucracy (indirect cost)

Localized optimization
Industrial action

Cost and schedule overruns, claims and 
unnecessary stress

Reliable project outcomes
More collaborative / less stressful environment
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Era 1 - Productivity
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Taylor’s Scientific Management

Separation of planning from doing
Time study
Advent of 8 functional foremen
Piece work based compensation
Gantt or bar chart



Copyright 2019 – Project Production Institute

Scientific Management for Construction
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Era 2 – Predictability
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Functional activities developed in the 1960’s
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Kelly and Walker: Critical-Path Planning and Scheduling 165 

completion times of the resulting schedules are all 
equal. However, each schedule will yield a different 
value of (7), the project cost. Assuming that all con-
ditions of the project are satisfied by these schedules, 
the one which costs the least invariably would be 
selected for implementation. 

It is therefore desirable to have a means of select-
ing the least costly schedule for any given feasible 
earliest project completion time. Within the frame-
work we have already constructed, such "optimal" 
schedules are obtained by solving the following linear 
program: Minimize (7) subject to (5) and 
(8) yn<ti-tit (i,JhP, 
and 
(9) t0 = 0 , tn = X . 
Inequalities (8) express the fact that the duration of 
a job cannot exceed the time available for perform-
ing it. Equations (9) require the project to start 
at relative time 0 and be completed by relative time X. 
Because of the form of the individual job cost func-
tions, within the limits of most interest, X is also the 
earliest project completion time. 

At this point it should be noted that the case where 
each job cost function is non-increasing, piece wise 
linear and convex is also reducible to a parametric 
linear program (see [7] and [8]). It does not add any-
thing essential here to consider this more generalized 
form. 

A convenient tool for generating schedules for vari-
ous values of X is the method of parametric linear 
programming with X as the parameter. Intuitively, 
this technique works as follows. Initially, we let 
y{j = Da for every job in the project. This is called 
the all-normal solution. We then assume that each 
job is started as early as possible. As a result we can 
compute tl

{0) for all events. In particular, the earliest 
project completion time for this schedule is X = tn

(0)-
By the nature of the job cost functions this schedule 
is also a minimum cost schedule for X = tn

{0). We now 
force a reduction in the project completion time by 
expediting certain of the critical jobs — those jobs 
that control project completion time. Not all critical 
jobs are expedited, but only those that drive the 
project cost up at a minimum rate as the project 
completion time decreases. As the project completion 
is reduced, more and more jobs become critical and 
thus there is a change in which jobs are to be ex-
pedited. This process is repeated until no further re-
duction in project completion time is possible. 

Mathematically speaking, the process utilizes a 
primal-dual algorithm (see [6]). The restricted dual 
problem is a network flow problem involving both 
positive upper and lower bound capacity restrictions. 
A form of the Ford-Fulkerson network flow algorithm 
[3] is used to solve it. The critical jobs that are ex-
pedited at each stage of the process correspond to a 
cut set in the graph of all critical jobs. 

PROJECT 
DIRECT COST 

f CHARACTERISTIC 
S~ < MINIMUM COST 

J L SCHEDULES 

PROJECT DURATION - A 
Fig. 3—Typical project cost curve. 

This process produces a spectrum of schedules 
(characteristic solutions in the linear programming 
sense) each at minimum total (direct) cost for its 
particular duration. When the costs of these schedules 
are plotted versus their respective durations, we ob-
tain a non-increasing, piecewise linear, convex func-
tion as depicted in Fig. 3. This function is called the 
project cost curve. 

Uses of the Project Cost Curve 
The project cost curve only reflects the direct 

costs (manpower, equipment and materials) in-
volved in executing a project. However, other costs 
are involved which contribute to the total project 
cost, such as overhead and administrative costs and 
perhaps even penalties for not completing a project 
or some portion of it by a certain time. These ex-
ternal costs must be taken into account when man-
agement plans how the project should be implemented 
relative to overall objectives. 

Relative to these external costs there are at least 
two types of considerations that management may 
make: 

(1) The (direct) cost curve for the project may be 
compared with the indirect cost of overhead 
and administration to find a schedule which 
minimizes the investment cost. 

(2) The investment cost curve may be compared 
with market losses, as when it is desired to 
meet the demands of a rising market in a 
competitive situation. The schedule selected 
in this case is one which maximizes return on 
investment. 

Evolution of the Project Management “Iron Triangle”
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“Advanced Work Packaging provides two 
primary benefits 1) improved productivity
and 2) increased predictability”

CII Implementation Resource 272-2, Version 3.1 Volume I 
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Era 3 - Profitability
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Project Production Management

Project as Production System

5 Levers

Operations Science
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Transformation Routing Queue Stock

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Site Assembly Process

Supply Flow



Copyright 2019 – Project Production Institute

Schedule = Demand / Should Production System = Supply / Can and Will

Dates & Progress Rates / Throughput

TAKT

TH

Production Rates Drive Milestone Dates

PPM Focuses on Production Rates (not dates)
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Operations Science is the basis for 
understanding and influencing all and 
any type of production system behavior

Project Production Management (PPM) 
focuses on project, job shop and batch 
flow production systems
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Operations Science to better understand 
and influence project outcomes
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Well established field of engineering and 
management science
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PROJECT MANAGEMENT

PRODUCTION MANAGEMENT

Cost,
Time

&
Cash

Process Design Resource Use

Cost,
Time

&
Capital

Capacity Inventory Variability

Scope & Quality 

Process DesignScope & Quality 

Cash
Process Design

Schedule

Product Design Process Design
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1.2 What is a Project? 

A project is a temporary endeavor undertaken to create a unique product, 
service, or result. Project Management Institute (2012-09-01). 

A Guide to the Project Management Body of Knowledge ( PMBOK® Guide )—Fifth Edition (ENGLISH) (Kindle Locations 

601-602). Project Management Institute. Kindle Edition. 

1.2 What is a Project? 

A project is a temporary endeavor undertaken to create a unique product, 
service, or result. Project Management Institute (2012-09-01). 

A Guide to the Project Management Body of Knowledge ( PMBOK® Guide )—Fifth Edition (ENGLISH) (Kindle Locations 

601-602). Project Management Institute. Kindle Edition. 
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Topic Process When

Welcome, Session Context & Purpose Present with Q&A for clarification 8:30 – 9:00

Three Eras of Project Delivery Present with Q&A for clarification 9:00 – 9:30

Production System Dynamics Simulate & Debrief 9:30 – 10:30

Break Take 10:30 – 10:45

Production System Dynamics (Cont.) Simulate & Debrief 10:45 – 12:00

Lunch Take 12:00 – 1:00

How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00

Agenda



Copyright 2019 – Project Production Institute

Transformation Routing Queue Stock

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Site Assembly Process

Supply Flow
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Form groups of 5 people

Each person performs a step in a 
process (linear sequence)

100 chips and 1 die are distributed 
to each group

Production System Variability Simulation
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1 2 3 4 5

100 chips
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Dice

Number of Rolls

Position 1 Position 5 Total Average
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Debrief
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What are your overall observations?

Was any step the bottleneck (working at or close to 100%)?

Did you observe stocks between each step?

Was everyone able to pass what they rolled? If not, why?

Did the players waiting for stocks increase or decrease process time?
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What can be done to improve performance?
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Transformation Routing Queue Stock

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Site Assembly Process

Supply Flow
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Longer completion times
Weather delays
Ground conditions
Expedited permits
More favorable locations
Rework

Re-sequencing 
New technology
Material defects
New techniques
Material delays
Equipment failures
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Can variability be fully eliminated?

Should variability be fully eliminated?



Copyright 2019 – Project Production Institute

Variability can be beneficial or detrimental
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Detrimental Variability
Material delays
Equipment failures
Rework
Longer completion times
Weather delays
Ground conditions
Material defects

Beneficial Variability
Re-sequencing 
New technology
New techniques
Expedited permits
More favorable locations
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Regardless of the type, variability will always 
degrade system performance
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Where there is variability, there will be loss of 
capacity, time or some combination thereof
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Variability and inventory are a blind spot or 
gap that significantly increase project cost 
and schedule duration
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Is there an implicit amount of variability in 
our time-cost trade-off curve that we take 
for granted?
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Variability is the root and inventory is its flower
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Inventory is visible time
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Inventory = WIP + Stock
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Fabricate Deliver Install

Fabricate Deliver Install

Engineer

Engineer

Inventory to 
optimize use of 
capacity onsite

Work-in-process 
(inventory) and or time 
to decouple operations 
between trades or 
crews enabling 
optimization of capacity 
onsite

Inventory (finished 
goods) to decouple 
fabrication from site 
installation enabling 
optimization of capacity 
use including 
transportation

Inventory (finished 
drawings / specs) to 
decouple engineering from 
fabrication enabling 
optimization of technical 
and fabrication capacity / 
materials utilization – may 
also be required by outside 
stakeholders
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Cost of Inventory
Time to amass

Handle (equipment and labor)

Hold (laydown, warehousing, etc.)

Preserve

Out of sequence work

Rework

Obsolescence (due to design change)

Degradation

Theft

Unnecessary cash tied-up

…….
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Inventory: Anything waiting to be worked or being worked

Physical or Informational 
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“Gap” in the current approach 
results in unnecessary cost, time 
and use of cash
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PROJECT MANAGEMENT

PRODUCTION MANAGEMENT

Cost,
Time

&
Cash

Process Design Resource Use

Cost,
Time

&
Capital

Capacity Inventory Variability

Scope & Quality 

Process DesignScope & Quality 

Cash
Process Design

Schedule

Product Design Process Design
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CT = RPT + BT + MT + QT + SDT + WTMT + PTB

WIP = TH x CT
Little’s Law:

Cycle Time Formula:

VUT Equation:
RPT = PT + ST + DT

BT = (Waiting for Batch) + (Waiting in Batch)

Fundamental Relationships
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Queue Time vs. Utilization

Q
ue

ue
 T

im
e 
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Cy
cle

 T
im

e

Utilization

LVHV
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How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00
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Form a group of six people

Objective – build an airplane using 
components that move through the different 
workstations simulating a production line

Legos are used as parts for the airplane

Instructions will be given as to how to build 
the airplanes (the production system design)
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Instructions
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Phase Description

1 Batch flow & push

2 Single piece flow & pull
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Phase Description Policies Control 
Protocol Measurements

1 Batch flow & 
push

Batch size = 5

Workers not allowed to 
repair defects

Stop at 6 min.

Push

Time 1st Good Airplane

Total number of good 
airplanes

Total number of airplanes to 
be reworked

Total number of airplanes not 
completed
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Debrief – Phase 1
What are the problems you experience during this phase?

What improvements would you propose to solve these 
problems? Why?

What do you think about your individual performance? 
Explain
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Phase Description Policies Control 
Protocol Measurements

2 Single piece 
flow & pull

Batch size = 1

Workers allowed to repair 
defects

Stop at  6 min.

Workers can only have 
one component in front of 
them and only one 
component in the queue

Pull

Time 1st Good Airplane

Total number of good 
airplanes

Total number of airplanes 
reworked

Total number of airplanes not 
completed
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Debrief – Phase 2
What did you learn about the effect of a pull system 
combined with smaller batch sizing?

What do you think about your individual performance this 
time? How that this performance compare with the 
performance of the production system?

What problems did you experience during this phase?

What further improvements can be made? What are the 
constraints for these improvements?
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Phase
Total number of 
good airplanes

(throughput)

Time required to 
build

the first good 
airplane

(cycle time)

Total number of 
airplanes to be 

reworked

Total number of 
airplanes (not 

completed) in all
workstations 

(WIP)

1

2
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Process / Operation Stock (Inventory)Flow

Fabricate Deliver

Engineer Fabricate Deliver Install

Assemble DeliverFabricate

Install

Install

Deliver Install

Schedule

Production Control
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Raw Materials Inventory Cutting Station Transport to Holding Holding Area

Welding Bay 1

Welding Bay 2

Welding Bay 3

CNC System

CONWIP

Pull

Production Control
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Unnecessary use of inventory increases cost, time and risk of EH&S incidents 
and results in operability issues due to the time and capacity it takes to amass, 
handle and hold the inventory, not to mention potential obsolescence
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Production System Optimization

Project Production Control

Computer-Aided Production Engineering 
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Transformation Routing Queue Stock

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver

Engineer Fabricate InstallDeliver
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PROJECT MANAGEMENT

PRODUCTION MANAGEMENT

Cost,
Time

&
Cash

Process Design Resource Use

Cost,
Time

&
Capital

Capacity Inventory Variability

Scope & Quality 

Process DesignScope & Quality 

Cash
Process Design

Schedule

Product Design Process Design
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Production System Optimization
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Identify and remove any unnecessary use of 
resources (capacity, inventory and time)
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PSO can be used to Optimize:

Core Production Systems & Distribution Networks
Engineering Processes & Offices
Fabrication / Manufacture Processes & Facilities
Logistics Routings & Flows
Site Construction
Project Value Stream
Some Combination of the Above
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Define Model Analyze Configure Control Improve

Production System Optimization Project Production Control

Data Capture and Input



Copyright 2019 – Project Production Institute

PROJECT TOTAL DRIVEN CUT CROPPED WIP 
(Cropped – Driven)

A 27,589 22,711 7,605 11,599 11,112 49%

B 6,135 1,046 61 0 1,046 100%

PILING PRODUCTION SYSTEM
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Drive Cut Crop

PROJECT TOTAL DRIVEN CUT CROPPED WIP 
(Cropped – Driven)

A 27,589 22,711 7,605 11,599 11,112 49%

B 6,135 1,046 61 0 1,046 100%
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Copyright © 2018 Strategic Project Solutions, Inc. All Rights Reserved.

DOCUMENT TITLE: DOCUMENT NUMBER:

REVISION / DATE:

12 MARCH 2016

SHEET TITLE:

TCO FGP/WPMP PPS (PRELIMINARY)

Copyright 2016 Strategic Project Solutions, Inc. All Rights Reserved FOUNDATION VALUE STREAM CURRENT (PRELIMINARY)

100-

Fabricate Deliver Offload Drive Pile

Break/
Crop Pile

Fabricate Assemble Deliver Offload
Place Pile 

Cap 
Rebar

PILE CAP REINFORCING STEEL

Batch Deliver Cast 
Concrete

PILE CAP CONCRETE

Install 
Formwork

Strike 
Forms

Backfill

PILES

How / Where?
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Long lead times

Convergence of flows

Asynchronous arrivals
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PERFORMANCE MEASURE CURRENT OPTIMAL DIFF

Wells Per Year 177.29 177.29 --

Production Cost per Day $2,189,322 $1,776,363 -18.9%

Production Cost per Year $799,102,577 $648,372,386 -18.9%

Cycle Time (days) 372.82 126.43 -66.1%

WIP (Wells) 181.08 61.41 -66.1%

WIP ($) $213,317,821 $72,337,099 -66.1%

Cost Per Year $831,100,250 $659,222,951 -20.7%

Cost Per Well $4,687,914 $3,718,421 -20.7%

Months until first well 12 4 -66.1%

Wells Produced After 3 Years 350.77 470.45 34.1%

Production After 3 Years (boe) 37,998,043 68,349,940 79.9%

Profit After 3 Years $1,308,399,264 $2,353,516,257 79.9%

 $(2,000)

 $(1,000)

 $-

 $1,000

 $2,000

 $3,000

 $4,000

 $5,000

 $6,000

 $7,000

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3 3.25 3.5 3.75 4 4.25 4.5 4.75 5 5.25 5.5 5.75 6

Current Net Profit (MM$) Optimal Net Profit (MM$)

Potential Benefit
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PIPELINE CROSSINGS



Copyright 2019 – Project Production Institute

Topic Process When

Welcome, Session Context & Purpose Present with Q&A for clarification 8:30 – 9:00

Three Eras of Project Delivery Present with Q&A for clarification 9:00 – 9:30

Production System Dynamics Simulate & Debrief 9:30 – 10:30

Break Take 10:30 – 10:45

Production System Dynamics (Cont.) Simulate & Debrief 10:45 – 12:00

Lunch Take 12:00 – 1:00

How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00

Agenda



Copyright 2019 – Project Production Institute

Topic Process When

Welcome, Session Context & Purpose Present with Q&A for clarification 8:30 – 9:00

Three Eras of Project Delivery Present with Q&A for clarification 9:00 – 9:30

Production System Dynamics Simulate & Debrief 9:30 – 10:30

Break Take 10:30 – 10:45

Production System Dynamics (Cont.) Simulate & Debrief 10:45 – 12:00

Lunch Take 12:00 – 1:00

How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00

Agenda



Copyright 2019 – Project Production Institute

Project Production Control
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Ensure production system behaves in accordance 
with objectives (i.e., effective allocation of 
resources, management of variability)
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NOT Project Controls
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Project Controls
Report and forecast progress
Accounting
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Project Production Control
Plan, control and improve work
Operations Science
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“…The word ‘controls’ is not the plural of the word ‘control’ … the two words 

have different meanings altogether. The synonyms for controls are 
‘measurements’ and ‘information’. The synonym for control is direction … 

Controls deal with facts, that is with events of the past. Control deals with 
expectations, that is, with the future”

Peter Drucker
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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STANDARD PROCESSES

Buildable and repeatable sequence of work that combines all physical work and any type of support work 
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Unit of Production + Standard Work Sequence

Standard Product vs. Standard Process
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PRODUCTION SCHEDULING

A Production Schedule is the optimal combination of standard processes and one-off processes 
including production constraints required to meet a production milestone by the LRM date
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33742
 

 Issue permit
 

BeauRyan VeronicaChan
 

2.00D

33741
 

 Remove yellow spade
 

BeauRyan VeronicaChan
 

1.00D

34341
 

 Walk for
 I&C DAC

 
Generic CK_EI

 
1.00D

33860
 

 Preparation and set up
 for blowing

 
Neeraj Garg

 
3.00D

34340
 

 Clear Punchlist for
 I&C DAC

 
Generic CK_EI

 
4.00D

33615
 

 Complete Final Alignment 
between PR Compressor and GT

 
Kenneth Lyons

 
3.00D

33501
 

 Assess cleanliness of ducting 
(verify that no additional 

cleaning is needed)
 

Kenneth Lyons
 

1.00D

33308
 

 Complete Pipe Cleaning-
Blow line

(44B01-00)
 

Kenneth Lyons
 

14.00D

33273
 

 Receive Filters
 (Verify filters are on site)

 
GrameStreet MikeRhoades

 
0.00D

33755
 

 Blow 1 (Main Header)
 

Neeraj Garg
 

1.00D

33518
 

 Remove 5 thermocouples
 to allow access to the fixed pins

 
Tony Herd

 
1.00D

33227
 

 Complete Final Alignment 
between GT and Auxiliary 

Skid
 

Kenneth Lyons
 

2.00D

34211
 

 Aux Skid
1. Install sliding keys

 
Kenneth Lyons

 
1.00D

34076
 

 GT Skid
1. Install sliding keys

 
Kenneth Lyons

 
1.00D

33905
 

 Provide cleaning definition
 to Neeraj

 
GraemeStreet MikeRhoades

 
1.00D

33754
 

 Blow 2-5
 

Neeraj Garg
 

1.00D

33352
 

 Install tubing for 115PT-1784A
 

Darren Elsdon
 

1.00D

33225
 

 Complete Final Alignment 
between Gearbox and 
Turning Gear system 

in Auxiliary Skid
(VERIFY DURATION)

 
Kenneth Lyons

 
1.00D

34339
 

 Sign off
 I&C DAC

 
Generic OWNER

 
1.00D

34329
 

 Walk for
 Elec DAC

 
Generic CK_EI

 
1.00D

34290
 

 Walk for
 I&C DAC

 
Generic CK_EI

 
1.00D34212

 
 Aux Skid

2. Weld fixed point
 

Kenneth Lyons
 

1.00D

34210
 

 GT Skid
2.Weld fixed point

 
Kenneth Lyons

 
1.00D

34082
 

 Modify Thremowell
 

Lee Shaw
 

1.00D

33873
 

 Reinstate
 

Emosi Ugavule
 

1.00D

33753
 

 Blow 6-11
 

Neeraj Garg
 

1.00D

33280
 

 Complete A-ITR (18 remaining) 
(VERIFY DURATION)

 
Tony Herd

 
1.00D

33230
 

 Complete Final Alignment 
between Turning Gear 

System and Starter Motor
at Auxiliary Skid 

(VERIFY DURATION)
 

Kenneth Lyons
 

1.00D

34289
 

 Clear Punchlist for
 I&C DAC

 
Generic CK_EI

 
4.00D

34345
 

 Complete Loops:
 10 not released and

 12 released
 ( 8 completed out of

 22 total )
 

Paul Cullen
 

7.00D
 

LRM Finish: 03-Sep-15
FC Finish: 28-Sep-15

33844
 

 Complete
 Hydraulic system CTP (C-ITRs)

 
GraemeStreet MikeRhoades

 
0.00D

33305
 

 15A01-05 RFC
 

Generic OWNER
 

0.00D

34337
 

 Walk for Mech DAC
 

Generic CK_SMP
 

1.00D

34333
 

 Walk for
 Piping DAC

 
Generic CK_SMP

 
1.00D

34077
 

 Receive design
 

Gordon Singleton
 

1.00D

33752
 

 Blow 12-15
 

Neeraj Garg
 

1.00D

33279
 

 Submit ATE Pack
 

Donnovan Bunce
 

1.00D

33224
 

 Aux Skid
3. Torque nuts and install lock tabs

 
Kenneth Lyons

 
1.00D

33223
 

 GT Skid
3. Torque nuts and install lock tabs

 
Kenneth Lyons

 
1.00D

33270
 

 Install inlet filters 
(3 sets of filters)

 
Kenneth Lyons

 
5.00D

33301
 

 Complete Function Test 
[CTP-1501-024]

 
GraemeStreet MikeRhoades

 
5.00D

34215
 

 Secure yellow spades
 for reinstatement

 
BeauRyan VeronicaChan

 
1.00D

34142
 

 Locate yellow spades
 

BeauRyan VeronicaChan
 

1.00D

34085
 

 Reinstate
 

Emosi Ugavule
 

1.00D

34014
 

 Receive NRvs
 

Gordon Singleton
 

0.00D

33751
 

 Blow 16-17
 

Neeraj Garg
 

1.00D

33278
 

 Receive ATE Pack
 

Donnovan Bunce
 

1.00D

33263
 

 Complete Painting Inside 
Enclosure (Pipe Work) 

(VERIFY DURATION)
 

Generic HERTEL
 

10.00D

33262
 

 Install 1/2" Supports 
(VERIFY DURATION)

 
Kenneth Lyons

 
1.00D

33256
 

 Assure ProMel Rep
 is Onsite [CTP-1501-023]

 
GraemeStreet MikeRhoades

 
1.00D

33219
 

 Complete final installation
 of enclosure wall

 between GT and Aux Skid and sealing
 (including grouting penetrations)

 
Kenneth Lyons

 
3.00D

34336
 

 Clear
 Punchlist

 for Mech DAC
 

Generic CK_SMP
 

4.00D

34332
 

 Clear Punchlist
 for Piping DAC

 
Generic CK_SMP

 
4.00D

34328
 

 Clear Punchlist for
 Elec DAC

 
Generic CK_EI

 
4.00D

34013
 

 Install 12 NRVs (MOC)
 

Emosi Ugavule
 

7.00D

34206
 

 Reinstate
 Yellow Spades

 
BeauRyan VeronicaChan

 
3.00D

34191
 

 Installation of the cooling water tubing
 to the ventilation fans (fittings given

 to Emosi and tube is
 in EPS container between GTG-4 & 5)

 
Kenneth Lyons

 
1.00D

33750
 

 Blow 18-21
 

Neeraj Garg
 

1.00D

33512
 

 Receive Light Globes 
(VERIFY DURATION)

 
Tony Herd

 
1.00D

33269
 

 Sign off RFC certificate
 

Generic OWNER
 

1.00D

33258
 

 Sign off RFC certificates
 

Generic OWNER
 

1.00D

33228
 

 Install new doors for GT 
enclosure

 
Kenneth Lyons

 
2.00D

33505
 

 Complete
 final seal

 for the GT Enclosure
 [NOTES for detail]

 
Kenneth Lyons

 
2.00D

33221
 

 Install dowels of turning
gear system and 

starter motor
 

Kenneth Lyons
 

1.50D

33277
 

 Submit and Receive Permit
 

Shane Carrick
 

1.00D

34134
 

 Issue permit with isolation
 submitted by Ken Lyons

 
Shane Carrick

 
1.00D

33749
 

 Blow 22-30
 

Neeraj Garg
 

1.00D

33670
 

Complete Loop Checks
 

John Baker
 

7.00D

33511
 

 Complete Enclosure Lighting 
(VERIFY DURATION)

 
Tony Herd

 
1.00D

33506
 

 Complete Loops for door alarm
 (Assure A-ITRs are complete

 - Dave Parrot to provide)
 

John Baker
 

1.00D

33302
 

 Prep HP Nitrogen Skid
[CTP-1501-024]

(VERIFY DURATION)
 

GraemeStreet MikeRhoades
 

1.00D

33272
 

 Solo runs of cooling and
 ventilation fan motors

 
Donnovan Bunce

 
1.00D

33259
 

 Complete Fire Damper 
Mechanical Functional Test

 
Kenneth Lyons

 
1.00D

33229
 

 Complete functional test 
for doors

 
Kenneth Lyons

 
1.00D

33268
 

 Function testing (C-ITRs)
[CTP-1501-022]

 
GraemeStreet MikeRhoades

 
5.00D

33740
 

 Complete Functional 
Testing (C-ITRs)
[CTP-1501-023]

 
GraemeStreet MikeRhoades

 
6.00D

34288
 

 Sign off
 I&C DAC

 
Generic OWNER

 
1.00D

34084
 

 Reinstate
 

Emosi Ugavule
 

2.00D

34209
 

 Erect scaffold for access
 to fire damper

 
James McBreen

 
1.00D

34018
 

 Combustion Air Intake
 - Light Test

 
GraemeStreet MikeRhoades

 
1.00D

33843
 

 Complete drains mechanically
 

Lee Shaw
 

1.00D

33708
 

 Blow 31-32
 

Neeraj Garg
 

1.00D

33504
 

 Smoke test of auxiliary compartment
 during lunch time.  Seal as required

 
GraemeStreet MikeRhoades

 
1.00D

33303
 

 Setup temporary connections
for the external nitrogen
supply [CTP-1501-024]

(VERIFY DURATION)
 

GraemeStreet MikeRhoades
 

1.00D

33267
 

 Installation of cooling fan
 and ventilation fan couplings

 and coupling guards
 

Kenneth Lyons
 

1.00D

33255
 

 Assure ADT Rep (Inergen) is Onsite 
(10 Days Before CTP Pre-Checks) 

[CTP-1501-023]
 

GraemeStreet MikeRhoades
 

1.00D

33254
 

 Complete Functional
 Tests for Cooling Fans

 (in Inergen skid container)
 [CTP-1501-023]

 
GraemeStreet MikeRhoades

 
1.00D

33513
 

 Complete GT Functional Testing 
(GT Starting System)

(C-ITRs)
 

GraemeStreet MikeRhoades
 

8.00D

33314
 

 Assure Nitrogen supply ready for 
fuel gas system (VERIFY 
DURATION & ACTIVITY)

 
GraemeStreet MikeRhoades

 
1.00D

34294
 

 Complete Loops:
 38 not released and

 117 released
 ( 99 completed out of

 155 total )
 

Paul Cullen
 

7.00D

34361
 

 Walk for Mech DAC
 

Generic CK_SMP
 

1.00D

34335
 

 Sign off
 Mech DAC

 
Generic OWNER

 
1.00D

34331
 

 Sign off
 Piping DAC

 
Generic OWNER

 
1.00D

34327
 

 Sign off
 Elec DAC

 
Generic OWNER

 
1.00D

34193
 

 Smoke test of turbine compartment
 during lunch time.  Seal as required.

 
GraemeStreet MikeRhoades

 
1.00D

33841
 

 Fill and test water drains
 on compartment filter house

 
GraemeStreet MikeRhoades

 
1.00D

33840
 

 Fire Damper Verification Testing
 (Take credit for B-ITR? :
 confirm with Jeff Gill)

 
Jeffrey Gill

 
1.00D

33607
 

 Complete trimming beam
 for damper complete

 
Emosi Ugavule

 
1.00D

33300
 

 Run Tightness Test [CTP-1501-024]
 

GraemeStreet MikeRhoades
 

3.00D

33251
 

 Complete CTP Pre-checks
 [CTP-1501-023]

 
GraemeStreet MikeRhoades

 
4.00D

34285
 

 Clear
 Punchlist

 for Mech DAC
 

Generic CK_SMP
 

4.00D

34281
 

 Clear Punchlist
 for Piping DAC

 
Generic CK_SMP

 
4.00D

34277
 

 Clear Punchlist for
 Elec DAC

 
Generic CK_EI

 
4.00D

33835
 

 WORMALD
 on site

 
GraemeStreet MikeRhoades

 
0.00D

34338
 

 Sign off
 RFC certificate

 
Generic OWNER

 
1.00D

33535
 

 Complete WHR Damper 
(VERIFY DURATION)

 
Kenneth Lyons

 
1.00D

33325
 

 Complete Heat Trace tubing
(VERIFY DURATION & UPDATE)

 
Tony Herd

 
1.00D

33324
 

 Mechanical Completion of GT 
Exhaust System (Final Closure)

 
Kenneth Lyons

 
1.00D

33265
 

 Perform Door Fan Test 
(after enclosure integrity 

checked) 
[CTP-1501-022]

 
GraemeStreet MikeRhoades

 
2.00D

34360
 

 [Confirm DUR]
 Clear

 Punchlist
 for Mech DAC

 
Generic CK_SMP

 
4.00D

34365
 

 Walk for
 I&C DAC

 
Generic CK_EI

 
1.00D

34224
 

 [After Mk VI power up (18-Sep)]
 Bump GT and

 verify axial probe setting
 to Bently-Nevada

 
Kenneth Lyons

 
1.00D

34300
 

 Secure materials
 (gasket, spades, etc)

 
BeauRyan VeronicaChan

 
1.00D

33321
 

 Complete Functional Test 
(Update Needed)

 
GraemeStreet MikeRhoades

 
1.00D

34226
 

 Install coupling of
 Auxiliary Skid (Gear Box) to GT

 
Kenneth Lyons

 
1.00D

34364
 

 [Confirm DUR]
 Clear Punchlist for

 I&C DAC
 

Generic CK_EI
 

4.00D

34298
 

 Confirm permit signed off
 for HP Fuel Gas

 
BeauRyan VeronicaChan

 
1.00D

34012
 

 Pressure test NRV
 

Emosi Ugavule
 

1.00D

33253
 

 Start-up Inergen Container 
Cooling Fans 

[CTP-1501-023]
 

GraemeStreet MikeRhoades
 

1.00D

33266
 

 Perform coupled runs of fans
 - Bump test and run

 vent fan
 - Gravity damper test

 [CTP-1501-022]
 

GraemeStreet MikeRhoades
 

2.00D

33299
 

 Complete 12 Hydraulic Loops
[CTP-1501-024]

 
GraemeStreet MikeRhoades

 
3.00D

34357
 

 Walk for
 Piping DAC

 
Generic CK_SMP

 
1.00D

34225
 

 Install Aux coupling guard
 

Kenneth Lyons
 

1.00D

33264
 

 Check Nozzle Size and 
Availability

 
GraemeStreet MikeRhoades

 
0.00D

33257
 

 Receive 1V8 Kits [CTP-1501-023]
 

GraemeStreet MikeRhoades
 

0.00D

33826
 

 Clean
 inlet plenum

 and IGV's
 

Kenneth Lyons
 

4.00D

33250
 

 Prepare and Prep Inergen 
Dummy Test 

[CTP-1501-023]
 

GraemeStreet MikeRhoades
 

1.00D

34295
 

 Install spades for isolation
 

BeauRyan VeronicaChan
 

3.00D

33853
 

 Commissioning Preparation
 

ChrisMcMullen DharrenSelva
 

7.00D

34284
 

 Sign off
 Mech DAC

 
Generic OWNER

 
1.00D

34280
 

 Sign off
 Piping DAC

 
Generic OWNER

 
1.00D

34276
 

 Sign off
 Elec DAC

 
Generic OWNER

 
1.00D

34359
 

 Sign off
 Mech DAC

 
Generic OWNER

 
1.00D

34015
 

 Mechanical DAC
 

Generic OWNER
 

1.00D

33831
 

 Complete
 water wash spray test

 with AIR
 

GraemeStreet MikeRhoades
 

1.00D

33249
 

 Complete Full Inergen 
Discharge Test 
[CTP-1501-023]

 
GraemeStreet MikeRhoades

 
4.00D

34287
 

 Sign off
 RFC certificate

 
Generic OWNER

 
1.00D

33540
 

 Setup
 Inlet Guide Vane

 (IGV)
 

GraemeStreet MikeRhoades
 

1.00D

33904
 

 Commissioning the firewater system
 - Flushing hydrants

 - Venting out air in system
 - Function testing

 - Flow testing
 

BeauRyan VeronicaChan
 

7.00D

34363
 

 Sign off
 I&C DAC

 
Generic OWNER

 
1.00D

33212
 

 Bleed Valve Operation Verification
(need temporary air to stroke valve)

[CTP-1501-037]
 

GraemeStreet MikeRhoades
 

1.00D

33211
 

 Igniter Verification
[CTP-1501-037]

 
GraemeStreet MikeRhoades

 
1.00D

33210
 

 Perform DC Turning Gear Test
[CTP-1501-037]

 
GraemeStreet MikeRhoades

 
1.00D

33209
 

 Perform AC Turning Gear Test
[CTP-1501-037]

 
GraemeStreet MikeRhoades

 
1.00D

33852
 

 Dry out to achieve
 dew point -20C

 
ChrisMcMullen DharrenSelva

 
2.00D

33298
 

 Set up value speed ratio, FG Valves, 
and perform Sequence Testing 

[CTP-1501-024]
 

GraemeStreet MikeRhoades
 

4.00D

34353
 

 Walk for
 Elec DAC

 
Generic CK_EI

 
1.00D

34369
 

 Complete Loops:
 11 not released and

 29 released
 ( 27 completed out of

 40 total )
 

Paul Cullen
 

7.00D

33715
 

 CTP-1501-037 COMPLETED
 

Generic OWNER
 

0.00D

33533
 

 Starter Motor Verification
(Starting System)
[CTP-1501-025]

 
GraemeStreet MikeRhoades

 
1.00D

34356
 

 [Confirm DUR]
 Clear Punchlist
 for Piping DAC

 
Generic CK_SMP

 
4.00D

34352
 

 [Confirm DUR]
 Clear Punchlist for

 Elec DAC
 

Generic CK_EI
 

4.00D

34128
 

 Issue Isolation Permit
 submitted by Ken Lyons

 
Shane Carrick

 
1.00D

33208
 

 Tune Lube Oil Manifold
[CTP-1501-025]

 
GraemeStreet MikeRhoades

 
1.00D

33851
 

 Tightness test
 [WMS-4400-004]

 
ChrisMcMullen DharrenSelva

 
2.00D

33248
 

 Complete Reinstatement
 (Rebuild IV8,

 replace Inergen bottles)
 [CTP-1501-023]

 
GraemeStreet MikeRhoades

 
5.00D

33214
 

 Install 2 couplings
 from Gear Box to Turning gear system,

 from turning gear system to Starter Motor
 

Kenneth Lyons
 

2.00D

33850
 

 Inerting to get O2 free
 [WMS-4400-005]

 
ChrisMcMullen DharrenSelva

 
2.00D

33297
 

 Complete Nitrogen Purge Inert
 (O2 spec & dew point)

 [CTP-1501-024]
 

GraemeStreet MikeRhoades
 

2.00D

34192
 

 Perform coupled runs of fans
 - Bump test and run

 turbine shell cooling fan
 - Gravity damper test

 [CTP-1501-022]
 

GraemeStreet MikeRhoades
 

2.00D

33896
 

 Check EEHA Requirement
 for PEB 8318

 (Sign off BWI-E107B)
 

MradulBhandari SuhaibKamarvdin
 

1.00D

33553
 

 Resolve issue
 with personal protection on JB

 
GraemeStreet MikeRhoades

 
1.00D

33320
 

 Recouple Pump
 

Kenneth Lyons
 

1.00D

33318
 

 Complete 7 loops
 

John Baker
 

1.00D

33316
 

 Perform Low Speed Run 
[CTP-1501-025]

 
GraemeStreet MikeRhoades

 
1.00D

34010
 

 Power off UCP
 (Loops on hold)

 
Generic OWNER

 
0.00D

34355
 

 Sign off
 Piping DAC

 
Generic OWNER

 
1.00D

34351
 

 Sign off
 Elec DAC

 
Generic OWNER

 
1.00D

34009
 

 Install CDM (CCN)
 

GraemeStreet MikeRhoades
 

1.00D

33311
 

 15A01-05 FUEL GAS SYSTEM READY
 FOR GT SOLO RUN

 
GraemeStreet MikeRhoades

 
0.00D

33849
 

 De-isolate
 

Emosi Ugavule
 

1.00D

33216
 

 COMPLETE FUEL GAS SYSTEM 
(15A01-05) incl. CTP execution 

for Fuel Gas System
 

Steven Murphy
 

1.00D

33207
 

 Perform Maximum Cranking 
Speed Test 

[CTP-1501-025]
 

GraemeStreet MikeRhoades
 

1.00D

33317
 

 Complete water wash CTP
 

GraemeStreet MikeRhoades
 

3.00D

33281
 

 15A01-11 VENTALATION
 SYSTEM READY FOR GT SOLO RUN

 
Generic OWNER

 
0.00D

34362
 

 Sign off
 RFC certificate

 
Generic OWNER

 
1.00D

33206
 

 Fuel Gas System Purging, 
Fuel Gas Introduction 

and Fail to light off test
[CTP-1501-026]

 
GraemeStreet MikeRhoades

 
2.00D

33215
 

 COMPLETE WATER WASH SYSTEM
 (15A01-08)

 
Generic OWNER

 
0.00D

33205
 

 Offline Water Wash
[CTP-1501-026]

 
GraemeStreet MikeRhoades

 
4.00D

33329
 

 Complete Isolations (VERIFY 
DURATION AND UPDATE)

 
GraemeStreet MikeRhoades

 
1.00D

33332
 

 Prep for tightness test
 

ChrisMcMullen DharrenSelva
 

1.00D

33327
 

 Complete tightness test
 & functional test for wet gas flare

 (Material update & additional support)
 

ChrisMcMullen DharrenSelva
 

3.00D

33204
 

 First light off and Overspeed
Test [CTP-1501-026]

 
GraemeStreet MikeRhoades

 
1.00D

33203
 

 Perform GT Solo Run:
 shutdown & start-up &

 FSNL checks
[CTP-1501-026]

 
GraemeStreet MikeRhoades

 
1.00D

33326
 

 Complete scrubber CTP 
(VERIFY DURATION & UPDATE)

 
GraemeStreet MikeRhoades

 
1.00D

33832
 

 Perform TMR (TRM)
 redundancy testing

 
GraemeStreet MikeRhoades

 
0.50D

33247
 

 15A01-12 FIRE AND GAS SYSTEM 
READY FOR GT SOLO RUN

 
Generic OWNER

 
0.00D

33202
 

 MILESTONE : 
PR GT SOLO RUN COMPLETE

 
GraemeStreet MikeRhoades

 
0.00D

34323
 

 Reinstate 44B01-00
 

Generic OWNER
 

4.00D

33848
 

 44B01-00 RFSU
 

Generic OWNER
 

1.00DCOMMISSIONING

CONSTRUCTION
PIPING

CONSTRUCTION
SMP

CONSTRUCTION
E&I

MANAGEMENT

CONSTRUCTION
MECHANICAL

PRE-COMM
E&I

PRE-COMM
SMP

TRAIN 1 PR GT SOLO RUN

Production Schedules are developed collaboratively with involvement of all required disciplines 
and by those directly responsible for the work

Production Scheduling Session Integrated Production Schedule
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Materials

Preceding 
Operations

Information

Operation

Equipment Labor Space

Completed 
Operation

Policies Objectives Requirements

Can an operation be performed as planned?
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Materials

Preceding 
Operations

Information

Operation / Task

Equipment Labor Space

Policies Objectives Requirements

Materials

Preceding 
Operations

Information

Operation / Task

Equipment Labor Space

Policies Objectives Requirements

Materials

Preceding 
Operations

Information

Operation / Task

Equipment Labor Space

Completed 
Operation / Task

Policies Objectives Requirements

Do we understand interdependencies and constraints 
in order to minimize variability? 
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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Update current 
production plan 

Create next 
production plan

Execute work 
based on plan

Repeat process for every control cycle
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Type of Work Process Recommended 
Control Cycle

Knowledge

Design / Engineering

Weekly

Support Processes (e.g., Procurement)

Craft

Fabrication & Assembly

Daily / ShiftConstruction & Commissioning

Turnaround / Routine Maintenance
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Daily Production Planning Cycle

Daily Production 
Planning 

Daily Production Plan 

Execute Work

Cross-discipline / functional / company team updates the status of today’s work and commits tasks for 
tomorrow including capacity allocation and integration of field and support tasks
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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Continuous Improvement
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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How to effectively synchronize 
supply with demand?
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Conventional Thinking - “Better looking at it than looking for it”

Use of large volumes of inventory as the means to synchronize
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Types of Supply
Made to Stock
Made to Order
Engineered to Order
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Fabricate Deliver InstallEngineer

MADE TO STOCK

Fabricate Deliver InstallEngineer

MADE TO ORDER

Fabricate Deliver InstallEngineer

ENGINEERED TO ORDER

LEAD TIME

LEAD TIME

LEAD TIME
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Lookahead Reliability

5 days

7% - 24%17% - 35%

10 days
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Fabricate Deliver InstallEngineer

Fabricate Deliver InstallEngineer

Fabricate Deliver InstallEngineer
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Milestone Schedule

Production Scheduling

Production Planning

Standard Processes

Continuous 
Improvement

Business Objectives & 
Targets

Execute Work

Project Production Control

Project Controls

Supply Flow Control
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Project Production Control

Project Controls

Performance 
IndicatorsProduction Scheduling

(Use of Standard Processes)

Production Planning Work Execution

PROJECT PRODUCTION CONTROL FOR FABRICATION
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Production Planning Cycle

Production Planning 

Production Plan 

Execute Work
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Shared Fabrication  Capacity- “You are not the only customer”
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Performance IndicatorsProduction Scheduling
(Use of Standard Processes)

Production Planning Work Execution

PROJECT CONTROLS

PROJECT PRODUCTION CONTROL

PROJECT PRODUCTION CONTROL FOR ENGINEERING
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Computer-Aided Production Engineering
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Reduce cost and time through effective design of 
standard operations and processes (standard work)

Fabrication, logistics and construction / 
commissioning operations



Copyright 2019 – Project Production Institute

PROJECT MANAGEMENT

PRODUCTION MANAGEMENT

Cost,
Time

&
Cash

Process Design Resource Use

Cost,
Time

&
Capital

Capacity Inventory Variability

Scope & Quality 

Process DesignScope & Quality 

Cash
Process Design

Schedule

Product Design Process Design
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Product Design

Process Design 4D Visualization

3D Product 
Model

First-Run Study Standard Work 
Process Execute Improve

PRODUCTION ENGINEERING PRODUCTION CONTROL

C
O

N
C

U
R

R
EN

T 
EN

G
IN

EE
R

IN
G



Copyright 2019 – Project Production Institute

Bill of Material (BOM) Bill of Process (BOP)
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Construction Process Equipment Use (Space / Time Conflict)

4D Visualizations
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Aggregated Steps Detailed Process Steps Tools / Equipment # of Workers per
Action

Total Minutes 
Per Step

Total Worker 
Minutes Per Step

1. Prep First Lift Site 
(in parallel)

Position crane Crane 2 25 50

Position truck Truck 2 3 6

Supply support equipment Crane, Slings, hook tool, Lift Frame, 
Spacers, Ladder, tag lines 1 10 10

2. Load T3/T2 Truck

Load T3 box Crane, Truck, , Lift Frame, Spacers, 
Ladder, tag lines 6 6.10 36.6

Load first T2 box
Crane, Slings, hook tool, Lift Frame, 
Spacers, Ladder, tag lines 6 10.8 64.8

Load second T2 box
Crane, Slings, hook tool, Lift Frame, 
Spacers, Ladder, tag lines 6 7.9 47.4

3. Prep Second Lift 
Site (in parallel)

Position crane Crane 2 22.6 45.2

Position truck Truck 2 3 6

4. Load T1 Truck Load T1 box Crane, Truck, Lift Frame 6 16.3 97.8

5. Transport Boxes Transport to site Truck Varies Depending on Distance from Yard

TOTAL 104.7 363.8
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Install T1 box Install first T2 box with dowel

Install second T2 box Install T3 box

Place dowel

Continue with Box Installation
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$1.83bn desalination plant project – 100 GL annual capacity

Two separable portions, 50% capacity each

First Water – 10% capacity 
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Works commenced as planned – April 2009

Design and procurement quickly fell behind due to magnitude and complexity

As design and equipment became available the active number of work fronts 
increased rapidly

Schedule performance began to suffer
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Results

MILESTONE EVENT PROGRAM DATE ACTUAL DATE VARIANCE

SP-1 Practical Completion 03 Aug 12 19 July 12 15 days

SP-1 Project Handover 12 Sep 12 28 Aug 12 15 days

SP-2 Practical Completion 12 Nov 12 25 Oct 12 18 days

SP-2 Project Handover 22 Dec 12 04 Dec 12 18 days
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Refinery Project – PPM Results (1 of 2) 

Operation Pre-
Implementation Unit

Estimated
Production 

Rate

Hours Above 
Estimate

Potential 
Additional 

Hours

Post-
Implementation

Concrete Placing 9.28 Hrs/m3 2.00 +7.28 41,986 1.76

Reinforcement 
Fixing 17.00 Hrs/ton 12.50 +4.50 10,919 12.48

Formwork Fix & 
Strike 5.22 Hrs/m2 4.00 +1.22 2,061 3.35
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Refinery Project – PPM Results (2 of 2) 

Metric Site 1 Site 2 Site 3 Site 4

Piping 2.5 mhr/lf 
(~4 Avg Dia In)

4 mhr/lf 
(~4 Avg Dia In)

2.9 mhr/lf 
(~6 Avg Dia In) 3.01 mhr/lf 

Steel 20.9 mhr/ton 30 mhr/ton 26.7 mhr/ton 46.5 mhr/ton

Concrete 9.2 mhr/cyd 11 mhr/cyd 10.5 mhr/cyd 24.8 mhr/cyd

*Same processing system compared for all sites
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ITEM BEFORE AFTER* NEXT CONTINUOUS IMPROVEMENT 

Number of Steps 252 97 Minimize steps outside standard process and 
explore unknown steps 

Reliability 0-38% 98% Sustain reliability levels through control

Cycle Time
(PO to Install) 65-220 days Target 71 days 

Actual 49 days 
Further reduce variability to reduce overall 
cycle time

Cost 100% 64% Decrease time for onsite installation to further 
reduce cost

* Process Optimization and Production Control

Technology Infrastructure Project – PPM Results
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Case Problem Revisited
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Topic Process When

Welcome, Session Context & Purpose Present with Q&A for clarification 8:30 – 9:00

Three Eras of Project Delivery Present with Q&A for clarification 9:00 – 9:30

Production System Dynamics Simulate & Debrief 9:30 – 10:30

Break Take 10:30 – 10:45

Production System Dynamics (Cont.) Simulate & Debrief 10:45 – 12:00

Lunch Take 12:00 – 1:00

How Leading Organizations are Benefiting Present with Q&A for clarification 1:00 – 2:30 

Break Take 2:30 – 2:45

How Leading Organizations are Benefiting (Cont.) Present with Q&A for clarification 2:45 – 4:30

Wrap Up Key Takeaways, Plus Delta Analysis 4:30 – 5:00

Agenda
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Key Takeaways
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Plus / Delta
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projectproduction.org


