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In 2017, | asked you....

what if | could?
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what if...

6t 25%

average cost savings through effective
front end planning

6 1 39%

average schedule savings through effective
front end planning
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what if...

3-10:1

average return through effective front end
planning
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| could bring 1000s of years of
industry and government
experience with me on each
project?
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par-a-digm

"a typical example or pattern of something; a pattern or
model”

—Oxford English Dictionary

“the set of practices that define a scientific discipline at
any particular period of time”

—Thomas Kuhn
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big ideas
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bulld the
right
project
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scope
the right
things
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set the stage
for successful
execution
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1.5-5%

average cost of effective front end planning
depending on type and complexity
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Front End Planning (FEP)...

...defined as the process of developing
sufficient strategic information with which
owhers [Government] can address risk and
make decisions to commit resources in
order to maximize the potential for a
successful project.
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' root cause analysis

April 2008 Root Cause Analysis Contract and
Project Management

Number one issue from 143 identified:

“DOE often does not complete front-end
plannmg (project requirements definition) to an
appropriate level before establishing project
baselines.

e Insufficient number of personnel

e Lack of personnel with the appropriate Skills

e Inadequate time dedicated to front-end planning

e Reliance on the management and operating (M&O)
contractor

e Lack of defined benchmarks
e Lack of effective interdepartmental integration
e Insufficient planning budget resources”

ROOT CAUSE ANALYSIS

CONTRACT AND PROJECT MANAGEMENT

APRIL 2008

March 2018 2018 DOE Project Management Workshop
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The plans of the diligent lead to
profit as surely as haste leads to
poverty

--Proverbs 21:5
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| years of front end planning
(FEP) research

' 27 Years of
Research and
Development
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DOE Order 413.3B process map

Front End Planning

l_‘_\

Independent
Request Review to EIR for Major
PED Funds Validate PB System Projects
: P Operating - : 4 PEl)@—’ - Construction 9_ Operating —bi
! Funds ! Funds Funds : Funds !
: | = v i |
)

Initiatio> Deﬁl> Execution > Closeout

L ! } ! ]

I | | 1 Planning for a

CD-0 CD-1 CD-2 CD-3 CD-4 ° °
Critical Approve Approve Approve Approve Start Approve m aj O r ba Se I I n e
Decision Mission Alternative Performance of Start of
Need Selection Baseline (PB) Construction Operations h d
and Cost 1 or Execution or Project c a nge n ee s

Range E Completion

iy Projects Report Earned Value > $20M _;' gOOd front end
planning too!

PARS 11 Reporting for Projects > S10M

.-‘F--- -

NOTES:
1. Operating Funds may be used prior to CD-4 for transition, startup, and training costs.

March 2018 2. PED funds can be used after CD-3 for design.
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&) Construction Industry Institute...

front end planning gated process

s Detailed Design and
6> Fea51b111ty> 6> Eoncept > 6 > Scope 6 Constructlon

Generally
30% Design
Effort
Complete
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DOE Project Management Framework
for DOE O 413.3B Capital Asset Projects

Program Lead FPD Lead Transition to Operations
4 N Project Project ‘ack . .
: e e Project Execution > Mission
Project Initiation Definition ) loseout A R 4
RS . : I - _ 1 Fina 1 ] Startup & 4 .
Planning Conceptual Design Preliminary Design Design Construction  ~ommissionin Operation
Funding Operating Funds Request PED Fund Funds for Project Engineering & Design Funds for Constructign Operating Funds
riti
€ .t .Ca Approve Approve Analysis of Approve Approve Start of Approve Start of
Decisions Mission Alternative Selection Performance Construction or Operations or Project
(CDs) Need and Cost Range Baseline (PB) Execution Completion
Independent Review to Validate PB
< Total Project Cost (TPC) >
I‘ Program Monthly Assessment and Quarterly Project Review >
Front-End Planning Phase
Feasibility @ Concept Detailed Scope C?)issit%:cat?gn
1 FED-PDRI Application Points “§2 2i 3
Project Projects Report Earned Value > $50M >
Controls
= Monthly Project Assessment and Reporting System (PARS lle) for Projects > $50M —>
Lg Continuous & lIterative Risk Management >
*— Quantitative Risk Analysis Process —>
|‘ Project Peer Review (Annual) >
i 1 1 ]
Safety Base >
CSDR PSDR PDSA DSA Graphic courtesy of Autar
Project Reviews| | Including: PPR, IPR, EIR, AoA, TRA, TIPR, ICE, ICR, FEP-PDRI Review; Review & Approval of Safety Design Strategy Documents, QA Plans, Rampertaap 02/2018, EM
E)§Upp0rt ICD) EVMS, CSDR, PSDR, PDSA, DSA, Construction Readiness, Commissioning Readiness, and ORR/Start-up
pprovals
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Where PDRI tools benefit the most...

Execution Closeout

] I ek I ]
| | | |

D O E Initiation Definition

CD-0 CD-1 CD-2 CD-3 CD-4
Critical Approve Approve Approve Approve Start Approve
Decision Mission Alternative Performance of Start of
Need Selection Baseline (PB Construction Operations
! and Cost i or Execution or Project
E Range . Completion

Pl e 1T 128
LU g o - )
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examples
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) FE - Strategic Petroleum Reserve — Life Extension Ph. 2

Replace and update surface infrastructure to extend facility life of SPR sites for
25 years. S1 billion total project cost estimate

* front end planning process was performed jointly by the government
and contractor as an IPT s

e conducted before & after CD-1 N o

Cll Research Indicates

°® d d d d d 1 1 _ o Quadrant Cost* Change Orders

d €d secon imension S s HM/HA | 2%Below | 4% of budget

= HM/LA 7% Above 9% of budget

L a CC u ra te F E P o LM/LA 22% Above 16% of budget
30% LM/HA No Projects Observed

* At completion as compared to total

i m atu re SCO p e d efi n itio n iz T project cost established at FEP 3

o LM/LA ‘ ‘ ‘ ‘ ‘ LM/HA

L] L]
e challenge with change in
- - . Accuracy 76%
strategic objectives
. . Lege:d: The FEED targets are to achieve accuracy greater than 76% and maturity greater than 80%.

High Maturity = HM ; : . . N .

¢ 8ap list used to generate actions | s HA ovel n the FEED component of Front End Planfing, the organleaton ses the pralect up 1o,
:: 2\’1 t t\\"[ A succeed in terms of meeting scope, cost and schedule at completion.

Your Rating = o FEED MATERSs is a Front End Planning Tool developed by Construction Industry Institute
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NA — Tritium Production Capability

Establish new and update current facilities and process equipment to provide
tritium to customers. total project cost estimate

. front end planning process Was 5% Tritium Production Capability November 13, 2017
performed jointly by the
government and contractors as an IPT

e conducted at CD-1
e added second dimension

e accurate FEP

* mature scope definition

LMLA LMHA
%

e gap list to generate actions

cccccccc
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FEED MATRS Summary (Percentage and Score)

NA — Tritium Production Capability cont.

FEED Elements Maturity Percentage ->

79%

Full PDRI Score ->

213

Assessment Gaps (Maturity - Default Set to Definition Levels 3, 4, and 5; Accurary - Default Set to Definition Levels "Meets Some", "Needs Improvement", and "Not Acceptable"; print on Legal size Paper)

FILTER - Use this filter option to adjust to your needs

Generate Report ‘

Generate Report resets
Default Filters

For Project Team Use

Maturity

v

Score if Full PDRI and FEED Only % ->

PDRI Score

(Lower is better)

%

(Higher is better)

SECTION | - BASIS OF PROJECT DECISION

53

89%

A. MANUFACTURING OBJECTIVES CRITERIA 3 93%
B. BUSINESS OBJECTIVES 17 92%
C. BASIC DATA RESEARCH & DEVELOPMENT 4 96%
D. PROJECT SCOPE 25 79%
E. VALUE ENGINEERING* 4 85%
SECTION Il — BASIS OF DESIGN 132 67%

F. SITEINFORMATION 21 80%
G. PROCESS / MECHANICAL 57 67%
H. EQUIPMENT SCOPE 19 42%
I. CIVIL/ STRUCTURAL / ARCHETECTURAL 13 32%
J. INFRASTRUCTURE 6 76%
K. INSTRUMENT & ELECTRICAL 16 65%
SECTION Il — EXECUTION APPROACH 23 71%

L. PROCUREMENT STRATEGY* 75%
M. DELIVERABLES* 100%
N. PROJECT CONTROLS* 65%
P. PROJECT EXECUTION PLAN 13 64%

* Not Applicable (N/A) when only looking at FEED Elements

Project Accuracy Percentage =
(Higher is better)

81%

. Project Leadership Team

72%

. Project Execution Team

93%

50%

1
2
3. Project Management Processes
4. Project Resources

81%

Element Level g Comment Minimur-, [ Score .| Maximurr, Action Action Owner Due Date Date Completc.,
. WBS will be modified between CD-1and CD-
D5. Lead/Discipline Scope of Work 3 2. 1 ‘ 7 ‘ 13
3 Open issues on constructability for various 0 A ; ‘
£2. Design & Material Alternatives_Considered/Rejected facilities (all but building 1).
F2. Survey & Soil Tests 4 Will update during preliminary design. 1 10 13
3 Stack and diesel and construction permitting X R 12
F4. Permit requirements will be required.
R Process flow documented at this point but R A ]
G3. Piping & Instrumentation Drawings not P&IDs. |
G6. Specifications 3 [Equipment specs exist but not other specs. 1 s | 17 [
510, Line List R Will be developed as part of preliminary ) R s
design. , L
G13. Instrument Index 3 Notional list developed. 1 4 8
ML Equipment Status R Will be addressed between CD-1and CD-2/3. . 12 ‘ IR
j ) Equipment is shown on drawings but not ‘
H2. Equipment Location Drawings 3 1 5 10
analyzed for white space.
I1. Civil / Structural requirements 4 To be worked in preliminary design. 1 9 12
12. Architectural 3 To be deeloped during preliminary design. 1 4 7 |
K2. Logic Diagrams 4 Will be developed prior to CD-2/3. 1 3 4
K. & Electrical Specification 4 To be developed by CD-2/3. 1 5 6
L1. Identify Long Lead/Critical Equipment and Materials 3 Procurement plan still in 1 4 8
N1. Project Control Requirements 3 High level project controls defined. ] 4 8
P5. Startup Requirements 3 Plan requires more definition. [ 2 2
R To be developed as the commissioning o o o
P6. Training Requirements process is further defined.
Higher Scores are worse and require more assessment and understanding of Risk and Uncertainty
Accuracy ( 1 - Project Leadership Team, 2 - Project Exectution Team, 3 - Project Management Processes, 4 - Project Resources)
Factor Assessment | | Comment Minimur—. [ Score .| Maximur. Action Action Owner Due Date Date Completc_
1d. Leadership team and organizational culture fosters trust, Differing Opinons Impact Conceptual Design
honesty, and shared values leading to Preliminiary Design. AS and
Meets Some Funding Challenges. NNSA IPL position. 0.0 2. 5.
Congressional Committee agreement
Tried to get ahead of curve with VE. L.E.
Option 7vs Option 9. Silence earlier delays
Needs Improvement|  decision to CD-1. More communication 0.0 00 2,
1e. Project leadership team’s attitude is able to adequately manage earlier would help ensure the project was
change ready for CD-1.
1. Key personnel turnover, e.g., how long key personnel stay with Meets Some Change in PME, BG Davis to Mr. Calbos 00 N N
the team
Mostly in place, but aa couple items missing.
3f. Alignment of FEED process with available project information, PAOM, NA-APM-10 coordination. Needed
; ) . Meets Some ’ 0.0 10 2.
including the existence of peer reviews and a standard procedure more coordination between CD-Oand CD-1.
for updating FEED
FEP team did not have a dedicated document
management systems, but it going to move
to M&O system. Documents marked, but not|
Needs Improvement| 00 00 14
have approved DC. Documents still need
review. Need a Federal LNO to work this.
3g. Documentation of information used in preparing FEED
The AoA took a long time and delayed
getting an CPDS for FY18 complete. This
Meets Some would have been improved with shorter 0.0 2 5.

4b. Calendar time allowed for preparing FEED Management tools
available including software

timeline on AoA. VE study now or between
CD-1and CD-2.

March 2018

Higher Scores are better. Lower Scores require more assessment and Understanding of Risk and Uncertainty

2018 DOE Project Management Workshop
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NA — Tritium Production Capability cont.

Assessment GHPE [Maturity - Default Set to Definition Levels 3, 4, and 5; Accurary - Default Set to Definition Levels "Meets Some”, "Needs | mprovement’

3= nerate Report res=ts

Generate Report

FILTER - Use this filter option to adjust to your needs " D fauit Filters
Maturity w
Element - Lewel k. Cosrmami enit « | INSnamirn Score | Weximorn Actiocn
WEBS will be modifie d betey CO-1znd CD-
DS, Lead/Disciph ne Soope of Work 3 y;“'"" e sEmLELE 1 7 | 13 |
3 Dhpem i v, i conesbrctaibili ty for v arows a 1 =
T2 Desimn B Mate el Alernatives Consade red) Reg e che d Faecll sti= 5 2l bt bosldine= 1].
F Survey ESal Tests 4 Wil wpdatbe dhuring jpne Emi Enairy die s =n. 1 1 3 |
3 Stach and di ===l 3ind constrdion pe nmatting 1 = | 13 |
Fi. Penmit negpusiine meints willl b= reguined.
EE— i

- - L - E _— ]

March 2017 2017 DOE Project Management Workshop 24
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LMLA example project

Refinery upgrade. Baseline of $135 million, private owner, renovation.
* LMLA project; maturity score of 75 and accuracy score of 44

e 26% over baseline budget

e 20% behind schedule

* Maturity issues: client specs, fire protection studies, no pipe stress analysis,
poor equipment procurement management, waste disposal, instrument and
electrical design non-existent in planning and so forth

* Accuracy issues: key stakeholders not involved in FEP; lack of commitment of
planning personnel; team turnover; leadership team’s resistance to change
during planning; poor leadership
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Low Activity Waste Pretreatment

System (LAWPS)

e LAWPS is front end system to pretreat waste prior to delivery to
the LAW vitrification facility

e LAWPS IPR Feb 2015 for approval of CD-1:

O STEP 1: Project Contractor, WRPS is asked to perform a self
assessment prior to review

O STEP 2: ORP asked to perform an assessment

O STEP 3: IPR Team reviewed the WRPS self assessment and
ORP assessment, then performed their own assessment

» EM uses PDRI as a tool to identify project gaps or
potential risks, more so than a numerical score

www.energy.gov/EM



Low Activity Waste Pretreatment

System (LAWPS)
LAWPS PDRI Work-sheet for COST Section

DOE G413.3-12 APPENDIX D PDRI Nuclear Construction CD-1 - ORP Low Activity Waste Pretreatment System Project IPR
Element Weighting|Target  Score Scored Values For CD-1 Project Phase
Desig Conceptual WRPS Self Assessment ORP Self Assessment IPR Team - Initial Assessment
nation| Factor |Design (CD-1)
Maturit | Score | Maturity|Score | WRPS [WRPS Comments Maturity|Scor[ ORP |ORP Comments Maturit |Score Reviewer Comments
\ Value Project Value |e Project y
Value POC POC Value
A. COST
Al Cost Estimate | H 75 2.0 15.0 2 15 Conceptual Design Cost 1|75 At CD-1 (conceptual design) a 2 15 Cost, Schedule & [The cost estimate reflects that it is submitted as a an
Estimate is Class 4, level of Class 3 cost Estimate is required. Risk Team AACE class 4 estimate. The PDRI criteria for CD-1
project definition is estimated The contractor's level of project requires a classs 3 estimtate. ORP continues to
at 25% - see RPP-RPT-57121, definition should qualify the consider it a class 4. The IPR team evaluation
Low Activity Waste estimate as Class 3, but their concludes that it is a class 3 estimate.
Pretreatment System (T5L01) documentation states, "Class 4".
Conceptual Design Cost PDRI suggested maturity value for
Estimate and Schedule a Class 4 estimate is 1, and ORP
has selected this more
conservative value.
A2 Cost P 3.0 2.0 6.0 2 6 RPP-PLAN-57024, Low 2|6 RPP-PI ANLE7NDA 1 e A o2 - - ) S T TTtmrr s testeeadiand enct imnacts
Risk/Contingen Activity Waste Pretreatment
cy Analysis System (Project T5L01): Risk




how to improve
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number of front end planning decision support tools
at DOE
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t Tools Available

BI: Front End Planning Toolkit

version 20 0 Fessibiny @ concent €) ouaiea sone © = ALIGNMENT

Aout the Toalkit DURING
How to Use the i i i
s as Welcome to the Front End Planning ToolKit, Version 3.0. PRE'PRO ECT PL NNING
e Click on a gate or phase to see details. A Key to Project Succe ’PRA
/ 0 Froject ducc
Index of Tempistes . .
This HTML-based Toolkit is intended to assist with front end planning of all types of capital projects
= by owners, contradors, and consultants. Tools and techniques contained in this T oolkit are
Glossary of Terms applicable to industrial, infrastructure, and building-type projects. The processes provided here can . [ . . o Imoyrulod I’rniw l|5k hssassmanl
be applied to both greenfield and renovation projeds. For more information, see About the Toolkit 7
and How to Use the Toolkit. For a description of the front end planning process please see the e [p—
i
Overview.

(CONSTRUCTION INDUSTRY INSTITUTE

cton it 2 Coratrumon Industry attut” Construction Industry Institute® Constiuchon nduesry nsbtute® Construction Industry Institute®
PORY,
Project Definition Rating Index Project Definition Rating Index Project Definition Rating Index Project Definition Rating Index Project Definition Rating Index

Front End Planning Induskial Projects Buiiding Projects

of Renovation and Revamp Projects

Infrastructure Projects Small Infrastructure Projects

Small Industrial Projects

Implementation Resource 242-2

ci o

Implementaton Resource 268-2 e it 3143 - e
) ementaion Resorce 514-2
s S 1132 et Ry 185

T —— . .
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Cll PDRI/FEED MATRS Suite of Tools

Industrial
Infrastructure 1996

2010

Construction Industry Institute®

- FEED MATRS
Building 2017

(PDRY)

1999 'PDRI| Project Definition Rating Index
Project Definition Rating Index #
Construction Industry Institute® - - \ .

Construction Industry Institute®

Project Definition Rating Index c
Construction Industry Institute®

m Project Definition Rating Index

Project Definition Rating Index

Front End Esglnesring Daslgs (oo
Maturfty and Aocursey Total Ratlng System poamn

Building Projects

Small Industrial Projects hrplerenior aaaure 13

H )
ritemeritiiion Risource 1552 Small Infrastructure Projects.

as
Implementation Resource 314-2

Implementation Resource 314-3

| Small Industrial

Small Infrastructure 2015
2016
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>/,000

years of industry experience in the individuals involved
in development of the ClIl PDRI/FEED MATRS tools
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Cll Industrial
1996

Construction Industry Institute®

Project Definition Rating Index

EM General
Construction

EM D&D

EM Environmental
Restoration

Released 2000 — 2016 Update Effort Started

DOE/NNSA PDRI for
Traditional Nuclear and
Non-Nuclear
Construction Projects

2009

Tool not being updated at this time
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par-a-digm

"a typical example or pattern of something; a pattern or
model”

—Oxford English Dictionary

“the set of practices that define a scientific discipline at
any particular period of time”

—Thomas Kuhn
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,_ As mentioned last year...
=

INn the 2010’s

our projects are different; we don’t have
the time or resources to put into
effective front end planning; we’ll fix it
on the fly

Result: Bad projects and broken careers are a norm
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today?

effective front end planning processes
are still critical, but it is all about people
and execution.

Result: government (owners), designers and
contractors need to foster and invest in front
end planning capabilities
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&) What we have done and what are we doing...

e Update Guide — IPT formed in 2017, IPT Charter in place and working to
complete this summer — Focus on FEP and tools

 PMICDP — FEP / FEP tools pilot course conducted with course moving into
development for deskside delivery

* Project Leadership Institute includes a course on the use of FEP Tools taught by
Edd Gibson during Session 3.

e PDRI Certified Facilitators — DOE programs and PM working to increase certified
facilitators to support PDRI use at DOE — Next classes for facilitators are in
November 2018 at Arizona State University, Del E. Webb School of Construction
— https://osha.asu.edu/https/osha.asu.edu/page-1860936/. Course also available for
groups.

March 2017 2017 DOE Project Management Workshop 38
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See you at the social
this evening for
guestions!

27 Years of years of front end planning
Research and

Development (FEP) research
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