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Advanced Work Packaging:
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ADVANCED WORK PACKAGING

" WORKFACE PLANNING

N

Hont End Flanning

Commissionirg
Cetailed Engineering Sart Up
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2014-210 Effective Implementation of Work Packaging for Complex Projects

Scope:

Project cost and schedule overruns in the eneriry and industrial sectors have reached erizis levels, These cost and schedule
overmuns @y anpiching sharchoelder vildue and tee abilily for coengy and mdustnal compames W deliver and mamian her
pssery. Worke Packeging is one area that is gaining much mterest among owners, operators and EPC firms. Receently, CIT and
COAA released Repurt 272-2 Advanead Work Packagog, Butlldmg vo and capanding this recent work, this PPL rescarch
pro; ee: explores how the epplicetion of opceratdons menagement theory und pracice can optimize the exceution of work
puckages snd n =¢ domg support beiter control and predictaziaty of project coss and durgion.

Partner:
Project Produchion System Leborstory (P2SL) Unaversaty of Califuruig Bedhelay
Researchers:

Gleon Ballard, MBA, PhD Research Director P2SL, University of California Berkelev
Iris Tommele r, Professor of Cngineering amd Project Maragement, Univessity of Califormia Beckeley
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WHAT WE EXPZCT TO FIND (HYPOTHESES):

1.

Failure to specify pull ia AWD design, naturally results in push. We cxpeet 10 see huge inventory
wruwls o prujects using AWP il they do not specily pull.

The Jarger the transfer batch, the longer the duration of the process, We cxpect to scc projects taking
longer rather than Helng domz more quickly, unless they reduce the wansfer 2awch.

Having cefined work packiges, covndinaied bziween cogineenin g end constaction, does et redise
tae challeage of coordinatirg massive flows of marerials, ‘nformasion snd resources to construction

stes when necdec, We expost Inbor utilmztion to get worse rmther than betier,

[nventory growih, longer project durations, and izker lador Costz—plus increased coste Kor
aapedicing and fircfighting—are cxpected to result ia projects well over buxdget and time.
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Situation and Unintended Consequences

Strategy to Better Synchronize Supply with
Demand

Learnings to Date
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Point of
Installation

Supply
Chain

SITE

A Inventory
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“We cannot get what we need when we need it”
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Implications

1. Safety Risks

2.Schedule Delays ( + loss of revenue)

3. Higher Cost (“the price is not the cost”)
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What They Were Doing

1. Use of Workface Planning

2. Shared onsite logistics capacity

3. Project Controls (Era 2) systems driving
demand
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Workface Planning (WFP)

CWP
WP
Compile Prepare Cross Dock Stage
Engineering ‘ BOM & Kit Material Install IWP
T-0 IWP
T-12 T-6 T-3 T-1
|< Cycle Time = 12 Weeks

CWP = Construction Work Package

IWP = Installation Work Package (1,500 — 3,000 Hours / Approx.. 5 Trailers)

1 — Field Material Requests (FRMs) must be submitted 21 days in advance of need date

2 — Size of FMRs is set based on IWPs (2-3 weeks worth of work)

3 — If 100% of IWP materials are not on site, FMR cannot be submitted
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Shared Logistics Capacity

ONSITE
LOGISTICS
CAPACITY

Equipment
People

Space
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DEMAND

UNIT 1

UNIT 2

UNIT 3

UNIT X
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Little’s Law:

TH=WIP/CT

TH = 20 trailers / day
= WIP =420 trailers
CT =21 days

TH = 20 trailers / day

- WIP =100 trailers
CT =5 days

Cycle Time Formula:

CT=BT+MT+ST+PT+QT
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Project Controls Driving Demand

L4 Schedule

il

cwp - 21 Days

IWP 7]

Compile Prepare Cross Dock Stage
Engineering BOM & Kit Material Install IWP
T-0 IWP
T-12 T-6 T-3 T-1

b
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Supply

Reliability = 100%

Supply

Reliability = 100%

Supply

Reliability = 70%
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+ delays
(assumes push control system)

Demand

Reliability = 100%

Demand

Reliability = 53%

Demand

Reliability = 53%
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Variability > Excessive WIP - Cost & Schedule Overruns
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TOO LITTLE RIGHT AMOUNT TOO MUCH

TOO EARLY RIGHT TIME TOO LATE

CANNOT FIND IT RIGHT PLACE WRONG PLACE
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Proposed Strategy

1. Increase reliability of demand

2. Pull materials to the point of installation

3. Control and optimize supply
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Production Schedule
CONWIP )

Master Schedule

4

IWP Compile Prepare Confirm PP Cross Dock Stage Deliver to Move to
Engineering BOM Material & Kit Material Work Face Point of Install
T-12 T-6 Availability T-3 T-1 Installation
. IN|
H Cycle Time = 1 Week |

CWP = Construction Work Package
IWP = Installation Work Package (1,500 — 3,000 Hours / Approx.. 5 Trailers)

PP = Production Package (1 Shift for 1 Crew)
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LOAD MOVE TO POI AT POI INSTALL

DAY -4 DAY -3 DAY -2 DAY -1 DAY 0
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SUPPLY

Confirm Cross Dock Stage Del " Move to
Material & Kit Material Werk Face Point of
Availability T3 T-1 Installation

Prepare Confirm Cross Dock Stage Deliver t Move to
BOM Material & Kit Material Work Face Point of
T-6 Availability T-3 T-1 Installation

- SPS|PM MATERIALS MANAGER (SUPPLY) - SPS|PM PRODUCTION CONTROLLER (DEMAND)
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Demand Reliability Trending Up
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Proposed Strategy

1. Increase reliability of demand

2. Pull materials to the point of installation

3. Control and optimize supply
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Copyright © 2017 Strategic Project Solutions, Inc. All Rights Reserved.



WHAT WE EXPECT TO FIND (HYPOTHESES):

v 1.

Failure to specify pull in AWP design, naturally results in push. We expect to see huge inventory
growth on projects using AWP il they do not specily pull.

The larger the transfer batch, the longer the duration of the process. We expect to see projects taking
longer rather than heing done more quickly, unless they reduce the transfer batch.

Having defined work packages. coordinated hetween engineering and construction, does not reduce
the challenge of coordinating massive flows of materials, information and resources (e construction
sites when needed. We expect labor utilization to get worse ruther than better.

Inventory growth, longer project durations, and higher labor costs—plus increased costs for
expediting and firefighting —are expected o resull in projects well over budget and time.
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PROJECT 1 PROJECT 2

More than Just a Coincidence
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What is your Supply Flow Strategy?
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“The enemy of a good plan is the dream of a perfect plan”

Carl Von Clausewitz (1780-1831)
Prussian soldier, military historian and military theorist
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“The most serious mistakes are not being
made as a result of wrong answers.

The true dangerous thing is asking the
wrong question”.

Peter Drucker
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Questions
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