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Overview

Covering The Basics
— Introduction to EVMS Web Page/Contents
— What Is Earned Value Management (EVM)
— Why Use EVM
— The EVM Process & How It Applies To You

Heavy Detail On The Front
— Organization
— Planning, Scheduling, & Budgeting
— Accounting Considerations

Light Detail On The End (For This Session)
— Analysis & Management Reports
— Revisions

Summary & What ‘s Up Next
Time At The End For Questions & Throughout
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PPPL’s EVMS Web Page

" http://www-local.pppl.cov/EVMS/
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What Is EVM?

= Definition

Earned Value Management (EVM) Is A Project Management Technique For Measuring

Project Progress In An Objective Manner

— A Systematic Approach To The Integration & Measurement Of Cost, Schedule, &
Technical (Scope) Accomplishments On A Project

= Application
— Work Is Planned, Budgeted, & Scheduled In Time-Phased Increments To Achieve This

— Takes Into Consideration Risk, Uncertainties, & Assumptions
— Involves Project Managers, Control Account Managers, Contractors, Customers, etc

=  Objective
— Encourage The Use Of Effective Internal Cost & Schedule Management Controls

— Allow Timely Data For Determining Product-Oriented Status

Glves Gonfrol Account
Managers Control off
et Thelr Schedule/Budget/Worlki
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Why Use EVM?

=  Who Wants To Babysit Every Line In A Schedule Of This Size?
— Management By Exception - Provides Early Warning Of Performance Problems
— Trip Wires Via Thresholds

— Using All Views Instead Of Driving With Only The Rearview Mirror (Where Have We
Been, Where Are We Now, Where Are We Going)

= Allows For Improved Technical Understanding Of The Project At All Levels
= Enhances Communications Between All Parties Involved

= Keeps Project Team Focused On Achieving Progress

= Helps To Prevent Scope Creep

= Creation Of A More Realistic Project

— Assumptions
— Risk Identification
— Future Use On Similar Projects

It Is The Natural Product Of Good Project Management Practices So Why Not Put
All That Hard Work To Use?

;)‘anmnn PLASMA
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Why Use EVM?

= For PPPL (because we need a tool like this)
— Actually provides value and insights into progress and problems
= For Compliance (because we have to)

— DOE Order 413.3B Mandates Compliance With ANSI/EIA 748-B-2007 For Projects With
A Budget Of S$20M Or More, Regardless Of Funding Source

— PPPL’s Project Management System Description (PMSD) is consistent with the
requirements above (>520 M) and outlines how our laboratory implements EVM.

= For Princeton University (a flower in the cap)

— EVMS certification is an important marketing accomplishment and says to the world
that Princeton has demonstrated it’s knows how to execute and manage projects.
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Old School Project Management

= Tells You Only How Much You Have Spent
Compared To The Budget

= |t Doesn’t Tell You If
— Ahead Or Behind Schedule
— Over Or Under Spent
— Spent Money On The Right Thing
— Getting Value For Money
— Problems Are Over Or Just Started
= This Is Project Management With The Lights Off

time
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New School Project Management

= Turn The Lights On With Earned Value
= Tells You How Much Has Been Accomplished

= Accomplished Work Is From Planned Tasks
Progressed

= The Budgeted Cost Of That Work Quantifies The
Amount Of Accomplishment

= This Gives Many Metrics To Evaluate Project
Status & Make More Informed Decisions




Calculations Graphically

~CV

time
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Cost Variance (CV)
Good Or Bad?

CV = EV - Actual

Schedule Variance (SV)
Good Or Bad?

SV = EV — Budget (Planned)



EVM Definitions

BCWS (Budgeted Cost of Work Scheduled) (also referred to as Planned Value (PV))

— Value Of Work PLANNED To Be Accomplished During A Given Period Of Time. How Much
Work Should Be Done?

BCWP (Budgeted Cost of Work Performed) (also referred to as Earned Value (EV))
— Value Of Work Accomplished Or EARNED VALUE. How Much Work Is Done?

ACWP (Actual Cost Of Work Performed) (also referred to Actual Costs (AC))
— Cost Of Work Accomplished Or ACTUAL COST. How Much Did It Cost?

TPC (Total Project Cost)
— Sum Of All Project Costs (Including Estimated & Contingency). How Much Could It All Cost?

BAC (Budget At Completion)

— Sum Of All Budgets Thru Any Given Level (Without Contingency). What Was The Total Job
Supposed To Cost?

ETC (Estimate To Completion)

— Estimated Value Of The Authorized Work Remaining To Be Completed. How Much Will The
Remaining Work Cost?

EAC (Estimate At Completion)

— Estimate Of Total Cost Of All Authorized Work Thru Project Completion. What Do We Now
Expect The Total Job To Cost?

SV & CV (Schedule Variance & Cost Variance)

— Measure Of Cost & Schedule Performance On A Project. How Far Ahead or Behind Cost or
Schedule Am I?

SPI & CPI (Schedule Performance Index & Cost Performance Index)
— Schedule & Cost Efficiency Representing The Ratio Of Work Performed To Work Scheduled Or

%tppl Costed. How Efficiently Am | Accomplishing Work?
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Budgeted Cost of Work Scheduled (BCWS)
a.k.a. Planned Value (PV)

Task Name

Starl

Firish

1 | Work Package #1 1132011 328/2011
2 | Work Package #2 211/2011 4/25/2011
3 | Work Package #3 21172011 51312011

PPPPPPPPPPPPPPP
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Budgeted Cost of Work Performed (BCWP)

a.k.a. Earned Value (EV) 280
440
270
990
20711
D Task Name % Complate Start Finish Duration *
Jan | Fab Mﬂrlﬁm My
Work Package #1 100% 1/3/2011 3/28/2011 614 |
Work Package #2 80% 2112011 4/25/2011 604 W
Work Package #3 73% 211/2011 5(31/2011 B6d : .
[ Bows = 100 370 480 [150 100 |
Tﬂ-t‘f-a',-'
BCWP =990
Schedule Variance (SV) = BCWP (EV) — BCWS (PV) BCWS= 950

SV =990 -950 =40

>PPPL »

HHHHHHHHHHHHHHHHH



Actual Cost of Work Performed (ACWP)

a.k.a. Actual Costs(AC) 280
440
270
990
2071
1D Task Name % Complefe Start Finish Duration s
Jan | Feb | Mar I,ﬂm My
1 | Work Package #1 100% 1/3/2011 32812011 61d |
2 | Work Package #2 80% 20112011 4/25/2011 60d W
3 | Work Package #3 73% 2/1/2011 5/31/2011 BEd : :
| Bows = 100 370 480 | 150 100 |
Tﬂt‘%y
Actual Costs from Job Cost Reports BCWP = 990
BCWS= 950
Assume: AC = 800 ACWP = 800

Cost Variance (CV) = BCWP (EV) - ACWP (AC) =
CV =990 -800 =190

nnnnnnnnnnnnnnn 13
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Cost and Schedule Variances/Indices

Task Name Finish

Work Package #1 282011

Work Package #2 4/25/2011
Work Package #3 53172011

SV = BCWP - BCWS CV = BCWP — ACWP
=990 - 950 =+40 =490 - 800 =+180
SRl = BCWPR _ Crl = Dowr _
BOWS 1.04 AoWE - 124

>PPPL y
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Where To Start?

- Define the work

- Understand contract status

Organization

- Assign responsibilities - Use data for decision-

making

.

- Define indirect procedures

- Establish proper

management controls Assignments made to responsible

organizations

Planning, Maintenance of Do not modify Anal}ISiS &

. | budget, work, . past budget or |
SChedUhHg’ & | and schedule Revisions actuals (w/o g Management
Budgeting relationships permission) Repor’[s

- Schedule all work - Costs Elements

All documents

- Authorize all work properly maintained

- Cost summarization

- Time-phase the work

- Develop cost accounts

Accounting
Considerations

ANSI/EIA 748
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Organization

= Applicable Procedure(s)
— Project Management System Description (PMSD)
— PMSD Appendix E

e Procedure 1 Project Execution Plan
e Procedure 2 Project Work Breakdown Structure (WBS)
e Procedure 3 Project Organizational Breakdown Structure (OBS) and Responsibility Assignment Matrix (RAM

=  Scope & Definition Of Work
— Work Breakdown Structure (WBS) & Dictionary
— Organizational Breakdown Structure (OBS)
— Project Execution Plan (PEP)

=  Assign Responsibilities
— Responsibility Assignment Matrix (RAM)

— Control Accounts (CAs)
— Project Plans

=  Establish Proper Management Controls
— EVMS Guidelines & Procedures
— Established Completion Metrics & Definitions
— Risk Management & Contingency

l— Document Assumptions

PRINCETON PLASMA
PHVSILS LABORATORY
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Organization - OBS (Who)

= QOrganization Breakdown Structure (OBS)
— Process Focused

— Indicates Organization Relationships ABC project
— Framework For Assigning Responsibilities Director
D.Liver
Business Consult. IT Dev. E-Comms Transform Support
Develop. Services Group Limited Limited Group
A. Mess [.M. Boring |. Beam B. Ware N. Time I.D. Clair
Design Test Programming QA
Team Team Team Team
D. Light T. Coon X. Benedict R. M. Pitt

;)‘anmnn PLASMA
PHVSILS LABORATORY
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Organization - WBS (What)

— Organizes & Defines A Project

— Groups Discrete Work

Framework For Planning &
Controlling Cost & Schedule

A product-oriented, hierarchical

i ;)‘FIIII’IEHIIH PLASMA
PHVSILS LABORATORY

Elements _
ABC outline of all work elements
project required to accomplish the entire
work scope of the project.
Project Transition Central Shop
Charter documentation facility systems
Reqt. Bus. Promot.lon Training Server LAN Comms Shop Sh(?p
Spec. Case material courseware box LANs terminals
— — — — — — —
— — — — — — —
— — — — — — —
— — — — — — —

18




Organization - RAM (Who does What)

= Responsibility Assignment Matrix (RAM)
— Merges WBS & OBS :

— Displays Lowest Level
— Gives Specific 1' 2' 3' 4' : ; : : WBS
5 6 7 8
Responsibility
{m ] <
\\
()] \\
2T H Control Adcount (CA)
@)
(@]
{ <

PHVSILS LABORATORY



Organization - Control Accounts

= This Is Where All The Magic Happens

= Intersection Of WBS & OBS
— WABS Element Lowest Level & Activities Grouped Under
— Control Account Manager (CAM) Responsible

= Key Control Point
— Schedule, Time-Phased Budget
— Earned Value Determination
— Actual Cost Accumulation
— Earned Value Metrics
— Variance Analysis (Cost & Schedule)
— Corrective Actions
— Change Control

~PPPL 0
PRSI REORATORY



Organization - Establish Proper Management
Controls

= Framework Established By Following Guidelines Listed (PPPL, DOE, ANSI)

= Establishing Reporting Thresholds
— Found In The PEP

— Reporting Occurs At A Cumulative Level Of The WBS With Ability To Drill Down To
Control Account Level (Levels Three & Four)
— Detailed Variance Analysis Will Be Provided When Any One Of The Following Occurs:
e WBS Level Cumulative schedule variance +10% AND >S50K (NSTX-U Project PEP threshold)
e WBS Level Cumulative cost variance +10% AND >S$50K (NSTX-U Project PEP threshold)

e Control Account level variance analysis will be requested by the Project Manager for
the NSTX-U Project

>PPPL 1
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Planning, Scheduling, & Budgeting

= Applicable Procedure(s)

— PMSD Appendix E
e Procedure 5 Control Accounts, Work Packages & Planning Packages
e Procedure 6 Project Schedule
e Procedure 7 Cost Estimating

= Planning & Schedule Development
— Schedule (Sequence, Interdependencies, Durations)
— Identify Products, Milestones, Technical Performance Goals To Measure Progress
— Further Determine & Document Assumptions, Risk, & Unknowns
= Time Phasing Of Work
— Budget At Control Account (CA) Level
— Identify Budget At Significant Cost Elements (Resource Loading)
— Budget In Terms Of Hours Or Other Units That Equates To Dollars In The End
— Identify & Control LOE Activity
= Review & Baseline Project

= Authorize Work & Begin Project Execution

>PPPL 2
PHVSILS LABORATORY



Planning, Scheduling, & Budgeting - Planning &
Scheduling

= Planning & Scheduling Answers These Questions
— What Will Be Performed?
— How Will It Be Performed?
— Where Will It Be Performed?
—  Who Will Perform The Work?
— In What Sequence Will The Work Occur?

= All Of These Come Together To Determine The Answer To The Final Question
—  When Will The Work Be Performed

= A Schedule Must
— Represent Work In A Work Package Or Planning Package
— Include Logical Ties For All Activities
— Include All Key Milestones & Deliverables
— Reflect The Agreed To Project Baseline
— Integrate With The Cost Baseline

~PPPL i}
PRSI REORATORY



Planning, Scheduling, & Budgeting - Control
Accounts, Work Packages, Activities

WS

v —
s %2 > Account
| : | — Schedule
Work Packages Planning
or Activities Packages
| i | -
Activity Activity

~PPPL .
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WAF’s are the vehicle for estimating cost, schedule and risk

3 b “pn”| Work Approval Form (WAF) Cost Conter: 1180 “B”
Job Title: NSTX NB2 TVP
Job Manager: Craig Priniski \ |
Cost Center: 1180 Eshmale [aser npay
Job Number: 2485 SCHEDULE FY00FK HOURS
H . USER INPUT TASKS AND DESCRIPTIONS USER INPUT § 30 187 185 Bes s L84 7633 1802
Job Title: NSTX NB2 TVPS == _
s . L ™ <. 7l =
Job Manager: Craig Priniski Jd: | BE | ¢ 2|5 % 5
2le il s HEE @ . "
Rev 1 6/10/2010 Duaton |User Input| | £|2 | of= (B2 SIE | o) 5 | Erbamanee
in WORK| Start Date z oo 222 B Blao] Y| P2| cayasasy |Catega
Davs | : E E e gl wlwsl =2 =6
T ] ] TASK DESCRIFTION Resp DAYS | {optional) 2 zlaE| slaslea] E il | known ¥
Description: PPPL Standard estimating
This job includes
Pumping System th d | d f t ysics Requiemonts
neshancaiandd ITIEINOAOIOJY Provides tormat === |
magnetic shieldin . dvicer Deshn I =
Update Cost & Schedule E stimate PRINISKI 3 dinw201o 7 COMPLETED NA
e and process for capturing el e 7 e e
DR Pren PRINISKI 10 6172010 0] [i] [i] COMPLETED | HA
k ‘t k t- t COMDUCT PDR PRINISK] 2| 8232010 Prev. Reviews | NA
|
WOrK SCOpe, task, estimates, | __ |
t- . k d Disposition PDR Chits PRINISK] 12| 6I2B/2010 18 18 Prov. Reviews | 25
wacuurn Diaghostic Layeut PRINISK] 0] 7rE2010 32 B Prov_Expsrince [ 2 |
Con Ingencya rIS S an Design Drawings PRINISK] 30| FiERo10 24 [ Work to date [ 1w |
| Update Cost & Schedule E stirmate PRINISK] 3 TiswrEo10 12 Prov _ Updates | 15
) A A DR Prep PRINISK] [EEFE o 0 Prav. Reviews [ na
wuen High u nce al n |eS EONDUCT FOR FRINISKI 2| 3026/2011 Prov. Roviows [ ua
T R Chit Resolution (all areas) PRINISKI 20| 80 g0 |
Loupent . |
Design Maturit Item 1: 2600 s TMPs x 2 PRINISK] 313072011 $86 Yendor Quodes | 15
esign Watunity Prep Requisition and procurement package | PRINISKI [EEDEGR 19 Prov_Expsrince I
[ SUBMIT REQ TO PROCUREMENT PRINISK] 1 4iB/2011 1 |
Procurement lead time PRINISKI 15 ANG20) |
AWARD PRINISK] 1] 4127120 Prov. Experinca |
Desian G _ Fabricate and delivery Fabricate or delivery PRINISK] 90| 412820 Vendor Quidss [ 1w |
esign | I S| I T I T 27 tem 2: New Gate Yalves PRINISKI [ 4E2011| §22 Gatalog Price 15
| | | | | 28 Prep Requisition and procurement package PRINISKI 2 41672011 2 Prey . Experince | .1l
29 SUBMIT REQ TO PROCUREMENT PRINISHKI 1| 4irrzon 1 Prov. Exporince | 10 |
Residual Impacts | | | | | | [0 Procurernent [ead tirme (1 PRINISKI 5] 4ia/2011 |
| ‘ | ‘ | | M AWARD PRINISKI 1| 4i2e2011 |
Likelihood of 32 Fabricate or delivery Fabreate or delivery PRINISK] 20| Bizizot Catalog lead |
Risk Descrinti I e— 33 Item 3: Vac uum Instrumentation PRINISK] | aFEolt] 34 Catalog Prica [ 15 |
: Descliptinhem— A “mﬁ Fequisilion and procurement package | PRINISK 4] 472011 [E] Prev. Experince |
e —

Depending on location, field fix or|
Leaks discovered durring intallation/testing L replace with spares Past NSTX Experience 0

N
\ /

: // Expanded WAF to include subjectﬂ/e
Risks contingency estimate (as % of task
————— — | estimate)

Notes: [ [ [ | [
(1) _[Costi should NOT include standing army costs which are separately calculated from the schedule impact
(2) _[The schedule impacts should be entered as the min and max impacts on the critical path. |

Ifthere is no critical path impact then the schedule entries should be zero. |
@) _|Likelihood of occurrence should be entered consistent with our risk classification methodology, i.e.
g [ VL=Very Likely (P>80%). L=Likely (80%>P>40%). U=Unlikley {40%>P>10%), VU=Very Unlikely (P<10%). NC=Non-credible (P<1%})

PRINCETON PLASTIA
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Planning, Scheduling, & Budgeting - WAF to
Plan

« Job Managers Prepared Work Authorization Forms (WAF’s) -

realistic , not optimistic estimates
* Disciplined and uniform approach for all work

» Excel based spreadsheet includes;
» Tab A — Work scope description
» Tab B — Detail estimate; Tasks, resource estimates (labor
hours by skill and material cost), schedule and task durations,
basis of estimates, and task-by-task contingency estimate
« Tab C — Risk — Likelihood, cost and schedule impact
» Tab D — Materials, hardware detail and other backup
estimate basis

* Internal Engineering Department Review for all Job Estimates

» Prepared resource Loaded Schedule (Primavera)

« Quantified Contingency by bottoms-up task-by-task subjective
estimate, weighted risk plus schedule contingency

~PPPL :
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The resource loaded schedule is the master database for all cost,
schedule, and resource requirements

e

Activity Activity Work Early Early Total | Budgeted &nﬁ
ID Descripion Days | Start | Finish | Float | Cost [loe FY10 FY11 | FY12 | Fr13 FY14 |
% NIDIJIFIMAMJLJNSdMDIJIFIMHHr-iJIJlAISlOINIDIJIFIMFHMIJIJIAISFNIDIJIFh-!lAlMIJIJIAJSdNIDIJIﬂr-iAIﬂJIJlAlS:||0|N
NSTX Upgrade Project
- 1 1 0/
Job: 2485 - Vacuum Pumping System-PRINISKI Contingency estimate %
Design — =
s ezmano | 7l /oo Also used to help determine schedule
24850014  |COMDUCT PDR 223JUNTD* [24JUN10 7 0.00\0 1
& contingency
24850015  |Disposttion PDR Chits 15| 26JUNT0*  [16JUL10 ?3’ 4,161.60
24850016 |V acuum Diagnostic Layout 10[12J8N11% [26JAN11 afa 4,054 40(2 |- I l L L A 4 l
24850017 |Design Drawings 30|26JAN11  |0BMART 6‘5 12,163.20(1 Base COSt = resource estimate (|n hours)
24850018 |Update Cost & Schedule Estimate 3{0OMARTT [11MART &1 1,80612 .
250015 [FoRPren ofawen paert | o oo | X l0aded rates (does not include
24850020  |COMDUCT FDR 2|28MART1* [20MART 616 oghl1o =
24850021  |FDR Chit Resolution (Al Areas) 20|30MAR11* |26APR11 616 19,661.60[10 Contlngency)
Procure, Fab & Assembly
2485-0022 | Prep Req & proc pekg - 320005 TMPx2 alotoutar Joauia | 7o) 3411.60[20
24850023 |SUBMIT REQTO PROC - 3200ifs ThPx2 1ossunrd— : : :
2485-0024  |Procurement lead time (1) - 3200ifs TMPx2 15(08JUL1 3 ReSOU rce esnmate from WAF (hou rs for
24850025 [AWARD - 3200is TMPx2 1[284UL1 3 I b f t - I
24850026  |Fabricate or delivery - 3200iis TMPx2 80| 20JUL1 3 abor $ or materia S)
24850028 Prep Req & proc pekyg - Mew VAT Valves 205JUL13  {08JULT3 78 341.16|20
24850020 |SUBMIT REQ TO PROC- Mew VAT Vakes 1ooJuLt3  [osJuL3 /' '@\ 170.88[10
2485-0030 Frocurement lead tirme (13- Mew VAT Valves 16(10JUL13  [30JULt 78 s .
24850031  [AWARD- New VAT Valves 1{31JuUL13 [31uL 78 0.00 TOtal ﬂoat (In Work dayS-
24850032 |Fabricate or delivery - Mew VAT Valves 20[01AUG13 |20MNCVAI3 78| M 56528 Approx 21 per month)
2485-0034 Prep Req & proc pokg - Vacuum Instrumentation 410JUL13 1aJULES a6 A11.60
24850035 [SUBMIT REQ TO PROC- Vacuum Instrumentation 1{16JULTE  [16JULY a6 1708810
2485-0036 Procurement lead time (13- Vacuum I nstrurment atn 18117JULT 3 06a1E1 a6 0.00
24850037 [AWARD-Vacuum Instrumentation 107 8UG13 0?AUG13\\ 89/ 0.00
2485-0038 Fabricate or delivery - Vacuum Instrumentation Go|08alG13 [11DECTS a6 6,736 67|20
2485-00410 Prep Req & proc pekg - Mise MtrlfComp for Ducts 410840013 [12JUL13 74 22178415
24850041  [SUBMIT REQ TO PROC - Misc MirliCormp for Ducts 118JUL13 [18J0L13 79 170.68(20
2485-0042 Procurement lead tirme (1) - MirliCornp for Duct 16[16JULTS  |06alG1S Fi] 0,00
24850043 |AWARD - Misc MtrifComp for Ducts 1068313 |06AUG13 79 0.00
2485-0044 Fabricate or delivery - Misc MirlfComp for Ducts TOOTAUGTS  [12NOV13 ad| 402585720
248500444 |Fabricate or delivery - Al Other Mitrl/Component 90|07AUGT 3 |10DECT3 79| 33,675.00(20
Installation
|id0%ﬁﬁ)ﬁ |Inrénlln}iz\n Freamdnre 4ﬁ|ﬁ: i 4o |4OII mA4a | 46:‘7' =k s ".lﬁl'iﬁ

PRINCETON PLASMA
PHVSICS LABORATORY



Planning, Scheduling, & Budgeting - Scheduling

=  Assumptions, Risk, & Unknowns Are Evaluated & Documented During This
Process

— Assign Owners
— Potential Impacts & Probability Of Occurrence
= QOccurs Over Many lterations
— Examine The Schedule For Feasibility & Logic
— Independent Quality Assessment
= Determine Critical Path (CP)
— The Sequence Of Activities That Represents The Longest Schedule Duration

— A Duration Increase In These Activities Creates A Day For Day Increase In The
Project’s End Date

— No Schedule Flexibility (Float)
= Determine Near Critical Path (Near CP)
— The Sequence Of Activities That Have The Second Longest Path through The Project

— Monitor For Possible Impact To Critical Path
= Both CP & Near CP Are Equally Important To Manage & Understand

~{PPPL i}
PRSI REORATORY



Planning, Scheduling, & Budgeting - Critical path,
float (slack)

= Critical Path: Is the longest duration path through a network diagram and
determines the shortest time to complete the project

= How does the Critical Path help a CAM:
— Helps prove how long the project will take
— Helps the PM/CAM determine where best to focus his/her project management efforts
— Helps determine if an issue needs immediate attention

— Provides a vehicle to compress the schedule during project planning and whenever
there are changes

— Provides a vehicle to determine which activities have float and can therefore be delayed
without delaying the project
= Definitions:
— Total float (slack): the amount of time an activity can be delayed without delaying the
project end date or intermediary milestone

— Free float (slack): the amount of time and activity can be delayed without delaying the
early start date of its successor

~PPPL .
PRSI REORATORY



Planning, Scheduling, & Budgeting - Precedence
Diagramming Method/Critical Path Method

»Precedence Diagramming Method (PDM)
*Sometimes referred to as “Activity-On-Node”

3 8
3 6 6 14
Activity 2 Activity 4
ES 3 EF Float=0 > Float=0
0 3 3 6 6 14 4
Activity 1 6 14 18
Float=0 . it o
ctivity
0 3 H‘"m._a 3 9 — Float=0
~ Activity 3
LS LF Fomtos 14 18
8 14

Compute float:

LF-EF=14-9=5
OR

LS-ES=8-3=5

=PPPL .
PHYSILS LREORATORY



Planning, Scheduling, & Budgeting - Precedence
Diagramming Method/Leads & Lags

= Precedence Diagramming Method (PDM) — method used in Critical Path
Methodology (CPM)
— Sometimes referred to as “Activity-On-Node”

— Types of relationships (3 most typically used)
e Finish to Start (FS) — Finish Task 1 before Starting Task 2 (Conventional (default) relationship

}
¢ Finish to Finish (FF) — Finish Task 1 and Task 2 at same time ‘J

|
e Start to Start (SS) — Task 1 and Task 2 start at same time L

~ Leads/Lags Task A Task B

FS + 5 days
=PPPL .



Planning, Scheduling, & Budgeting - Resources

=  Now That We Have A Planned Schedule - Time Phase Work

= Resources Allocated At Activity Level Within The Control Account
— Discrete Effort
e Specific End Product Or Result
— Apportioned Effort
e Effort Related To Discrete Tasks With Dependent Relationship On Measured Performance
— Level Of Effort
e No Final Product Or End Result, Continuing Support

=  Measurement Of EVM Technique (Methodology) Needs To Be Kept In Mind
When Allocating Resources

~PPPL .
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Planning, Scheduling, & Budgeting - EV Methods

= Earned Value falls into 3 categories:
— Discrete
— Non-discrete (aka management tasks - LOE)
— Apportioned

=  Examples of discrete EV methods:

— 0/100 (performance is earned after all work is complete — typically used for short tasks within one
accounting period)

— 50/50 (50% earned at start; 50% earned at finish — typically used for short tasks — less than 3
months)

—  physical % complete (incremental earning based on PMs assessment of %)
— units complete
— milestones (30% design, 60% design, etc.)

Physical % complete is the most popular but must have a defined or documented rationale
for each task or type of tasks!

Remember, the method you choose must be objective and consistent throughout the
project tasks

Examples of non-discrete EV methods:
— Level of Effort (LOE) (Support type with no product, BCWP = BCWS always!)

Apportioned

— Parent/child relationship

~PPPL .
PRSI REORATORY



Planning, Scheduling, & Budgeting - What makes a
good schedule?

® Include the entire scope of work
= All tasks are logically linked and reflect how the work will be accomplished
= Limited use of constraint dates and lags

= Schedule should include meaningful, well defined milestones to assist
project in tracking overall progress

= All tasks should include all required coding (WBS, milestone, CAM, etc.)

= Task durations must be reasonable for the scope of work. General rule —
Discrete work should be no longer than 1 to 2 months.

= Schedule should address risk with project and include mitigation effort
that is to be included in the plan.

~PPPL .
PRSI REORATORY



Planning, Scheduling, & Budgeting - Contingency &
Baseline

= Now That We Have A Resource Loaded Schedule Let’s Establish Contingency
Reserve
— Established To Cover Overruns In Cost & Schedule That May Occur As A Result Of
Known (Risk) Or Unknown (Uncertainty) Events
— Expected Value Of Identified Risks (Probability x Impact)
— Developed Bottoms Up But Managed At A Program Level, Owned By The Customer

= Time To Baseline!

— Schedule Baseline

e Durations, Dates, & Sequence Of Project Activities By Which Major Project Milestones
Must Be Accomplished

— Technical Project Baseline
e Identification Of All Project Scope
¢ Includes Physical, Functional, & Operational Requirements & Configurations
e Covered In WBS Dictionary
— Performance Measurement Baseline (PMB)
e Total Time-Phased Budget Plan Against Which Project Performance Is Measured
e Does Not Include Contingency Since It Has No Specific Work Scope

= All Provide The Basis For Measuring & Reporting Performance

~PPPL .
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Planning, Scheduling, & Budgeting - Performance
Measurement Baseline

. BAC

/— DOE Contingency /

Performance
Measurement
Baseline

Total Project
Cost

SEEEL .



Planning, Scheduling, & Budgeting - Plan and
Authorize Work

m  |et’s Get Started! WAIT...What Authorizes You To Start Work?

=  Work Authorization Documents (WADs to authorize) and Forms (WAFs to
plan/authorize)

— Formal Process For Approving The Scope, Budget, & Schedule For Discrete Project
Elements Down To The CA Level

— Each CA Has A WAD Signed By Control Account Manager & Project Manager
— Answer If Asked, “Can You Accomplish The Work Scheduled For The Budget
Authorized?” > YES

=  What Kind Of Information Will Be In Yours?
— Control Account Title, Number, Period Of Performance, Authorized Budget
— WSABS Dictionary
— Detailed Schedule
— Budgeted Cost By Month

= These Are For The Life Cycle Of The Project
All Changes Will Be Documented & Controlled Through A Formal Process

~PPPL i
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Planning, Scheduling, & Budgeting - WAD to
Authorize

Work Authorization Document

NSTX Upgrade Project
Ewr'd . wwan  [mite: C5U Analytical Suppan
WBS 11 Title: Tans E}'EIENS
Parlod of Performanca: 0 January 2010 1o 05 Cclober 2014
suthorized Budgst: 5385 Control Account Managar: THUE
Rewlglon & i Revislon Date: 051811

suthorized Work Deecription:

Az a result of he METE Upgrage Prajest, the NSTX giabal models and analyses wil need 1o be updated. This WES element Includes
analylical suppart *or global models and analysis nof presently ldentfizg. The global mods! will provide the asls for updating the aralysts 1o
quality companents and kdendty areas of Mis tokamak requiring “Urher analvels. [denliied plasma Scenanos and power supply cument lmit
analysze will be run I the global modsl ang cument sats that raquire further analysis wil b2 ienified. Tnese analysse als sarve to check
e resLlts of more detzlied analyses.

attachments:
1- WBSE Diclianary sheet that defines the scope of wark far Tiks WBS element.
2- A defalied Control Accopunt schedule showing 3l work packages and planning packages.
3- A detalied Resource Repart by WEBS and Schedule achity
4- Budgebed Cost by manth
E- Oiriginal Work Autharization Fom [WAF)

Controd Account History
ECP# 'mFm"t Prior Budpst Haw Budget Signature

Approvals Hame Signaturs Date

MITH-L Project Manager | R SiyRowsky

Contral Account Manager F. Tius

Furchional Manager P. Helzenmoader




Accounting Considerations

= Applicable Procedure(s)
— Accounting Manual

= |dentify Cost Elements
— Labor
— Material
— Contracts

= Subcontract Management
= Approved Accounting System With Ability To Extract Actuals

~PPPL
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Reporting Of Hours Example

PL

PRINCETON PLASMA
PHVSILS LABORATORY

%!,,.E.E_l Princeton Plasma Physics Laboratory OnLine TimeSheet
Main Menu Log Off

Monthly Time Sheet

Mame: Stephen W Langish

Paygroup :8

Period Ending |5;QD;QD11 LI Go |

Employes Id:slangish

Mon-Productive Taotal:

Total Worked Time: 0.00 %

Timesheet Total: 0.00 %

0.00 % Total Required: 100 %

Account

Percent

T

worked Time Section {(Reported in Percentages)

Account

Percent

T

Current Mon-Productive Time

Days Off Z Code

I 2100
I Z201

[ zeme
[ zaoo
[ zsoo
[ zemm
[ zem
[ zsoo
[ zem
[ zeoz

I 22032

Yacation

Occasional Iliness

Z Codes Requiring Personnel approval:

Temporary Disability
Death in Farmily
Civic Duty

Lab Holiday
Optional Holiday
Military Leave
Leave without Pay
Miscellaneous NPT

Sporadic Waorkers Comp

Mon-Productive Time Section {(Reported in Days)
Tirme Off will be calculated from the data below (5% per day off)

Enter the actual days off Below
{This is required data)
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Subcontract Management

When substantial effort associated with large and complex projects is obtained through
subcontracts, the subcontracts must be written in such a way that information required for earned
value management may be readily obtained from the subcontractor. The scope, complexity (risk),
criticality, and cost of the subcontracted work may warrant inclusion in the subcontract of an EV flow-
down provision. The project manager will establish reporting requirements for all subcontracts.

4.1 SUBCONTRACTS WITH EV FLOW-DOWN
[Guide 9, 10, 16, 22, 23 {2.2d, e, 2.3a, 2.4a, b}]

The earned value flow-down subcontracts are generally high dollar value (required on projects greater
than $20 million), high-risk subcontracts. These subcontracts require careful planning prior to
solicitation and award. The solicitation (RFP) or Memorandum of Understanding (MOU) must include
the proper language and the subcontract the appropriate contract clauses, including full description
of the reporting requirements. The reporting requirements include monthly earned value, and
performance reporting from the subcontractor to PPPL. Requirements for reporting are described in
the Request for Proposal (RFP) and formalized in the contract.

An EV flow-down requirement is not mandatory for any one of the following types of subcontracts:

¢ Time and material
e Support subcontracts that are primarily LOE




Analysis & Management Reports

= Applicable Procedure(s)

— PPPLPMSD Appedix E
e Procedure 8 Monthly Status Reporting

= Monthly Reporting Requirements On Project Status
— Contract Performance Reports (CPRs) — Customer
= |dentify Significant Differences In Schedule/Cost Performance & Provide Reasons

=  Summarize Data & Variances Through The WBS Elements & Compare Results With
Baseline

= Implement Recovery Plans, Managerial Actions, & Recommendations Resulting
From Reports & Exceeded Thresholds

= Develop Revised Estimates Based On Performance To Date & Future (EAC & ETC)

~PPPL
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Analysis & Management Reports - Reporting Process

Project Controls
(a.k.a Steve &
Orlando)

CAM (a.k.a job manager)
via monthly “Mike

Williams” status mtg Cost Tool (Cobra 4.7

Scheduling Tool
(Primavera P3)

Great Plains

Dekker Extraction Utility

Project Controls
(a.k.a Orlando)

From Accounting
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Analysis & Management Reports - Analysis Process




Analysis & Management Reports - Metrics &
Calculations

Cost Variance (Favorable > 0, Unfavorable < 0)
— CV=BCWP-ACWP
= Cost Efficiency (Favorable > 1.0, Unfavorable < 1.0)
— Cost Performance Index (CPl) = BCWP / ACWP
= Schedule Variance (Favorable > 0, Unfavorable < 0)
— SV =BCWP -BCWS
= Schedule Efficiency (Favorable > 1.0, Unfavorable < 1.0)
— Schedule Performance Index (SP1) = BCWP / BCWS
= Estimate At Completion
— EAC=ACWP +ETC
— Three Alternate Versions But We Use This Mainly
= Variance At Completion (Favorable > 0, Unfavorable < 0)
— VAC=BAC-EAC

~PPPL
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Analysis & Management Reports - Reporting
Example

NSTX Upgrade Project Performance since CD-2 Approval
21000
pCW°
20000
ol
19000
Ko
< 18000
v
S
8 17000
16000
15000 7/
14000
Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11
Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11
efmwBCWS 15419 16311 17196 18197 18999 19819 20528
@l=BCWP 15412 15989 16655 17656 18287 18972 19937
e \C\\VP 14828 15249 15788 16431 17090 17869 18878

~PPPL .
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Analysis & Management Reports - Reporting

Example

NSTX UPGRADE PROJECT OVERALL

079107

1.06° 1.06

NSTX UPGRADE PROJECT OVERALL

Project Total CPI

0.98

org7*-0.97 0.97
0:964-0/96

Project Total SPI




Revisions

= Applicable Procedure(s)

— PPPLPMSD Appendix E
e Procedure 8 Change Control

= Establish Change Management System With Thresholds

= |ncorporate, Control, & Document Authorized & Retroactive Changes (Includes
Cost, Schedule, Scope, & Administrative)

= Record Updates & Effects To Budget & Schedule
= Prevent Unauthorized Changes To Baseline

=  When Can Changes Occur?
— Contractual Changes/Modifications
— The Use Of Contingency/Management Reserve
— Re-Planning
— Formal Reprogramming
— Bottom Line: Any Change To Scope (Technical), Responsibility, Schedule, Or Budget

i ;)‘anmnn PLASMA
PHVSILS LABORATORY



Revisions - Thresholds

= Change Approval Thresholds (NSTXU PEP Table 4)

SPPPL

Approval
Change
Level Level Technical Scope Schedule Cost
0 Deputy Any change in scope and/or § 6 month or greater | Increase in excess of
Secretary of performance that affects | increase (cumulative) | 25% (cumulative) of the
Energy mission need requirements Jin the original project | original cost baseline as
as show in Section 2.2.2 or [ completion date as [ show in Table 1, Section
is not in conformance with J show in Section 2.2.4. 2.
the current approved OMB-
300.
1 Director of Changes to technical | Less than a 6 month | Increase of the origina
Science, SC-1 requirements and parameters | increase (cumulative) § cost baseline as show i
that affect safety basis and Jin the original project ] Table 1, Section 2.
operation function, but do not | completion date as
affect mission need | show in Section 2.2.4.
objectives.
2 NSTX Changes with ES&H impacts | Change in DOE level Changes requiring the
Upgrade significant enough to affect J IT milestones discussed [ use of contingency
Project the approved NEPA/EA | in Section2.2.4 funds as referenced in
Federal documentation. Table 1, Section 2.
Project
Director
3 NSTX Changes not requiring All other changes All other changes
Upgrade DOE approval. to the performance to the performance
Project measurement measurement
Manager baseline that do baseline costs not
not affect level IT requiring DOE
milestones. approval.
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Revisions - Change Process
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How P3 & Cobra Play?

= Just Tools To Complete The Job (For Project Management)

— P3 —Resource Loaded Schedule
— Cobra— Actuals & PMB

= Communicates Project Status To Upper Management & The Customer
= Imports Actuals From Financial

= Organizes Tasks, Maintains Schedule, & Allocated Budget

= (Calculates EVM Metrics & Summarizes For Reporting

= Generates Documents For Monthly Reports

= Acts As Repository For Historical Data

~PPPL
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Communication Is Key...

Project Web Sites

- Ly it

;)‘FIIII‘IIHDH PLASMA
PHVSICS LABORATORY

ork Breakdown Structure
o WBS Dictionary

« Work Authorization Forms (WAFs)

s Project Status

o Earned Value Management System (EVMS)
= Co count Manager (CAM) Noteboog

Statused Barcharts, Labor Reports
= Latest Performance Trends
Engineering Change Proposals (ECPs)
o Risk Register
= Latest Risk Reqgister (R18)

Control Account Manager Responsibilities

Work Authorization Document(s)

Organizational Breakdown Structure

Responsibility Assignment Matrix

Schedules/Variances/Work Package Summary

Critical and Near Critical Paths

Project Specific Procedures

Performance Trends

Earned Value Methods

Reference Documents

April;

Site Address: http://nstx-upgrade.pppl.gov
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~jPPP

What’s Up Next?

= Next Time (Yes, There’s More Training To Come)
— In Depth Focus On Analysis, Reporting, & Revision
— Examples & Exercises Based On Other Project’s Reports
— EVMS Review & Interview Question Preparation

L

PRINCETON PLASMA
PHVSILS LABORATORY
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Summary

= Understand That Earned Value
— Helps Determine If Your Project Is On Schedule & Within Budget
— Assesses The Project On The Basis Of Cost & Schedule As Compared To What Has Been
Accomplished In The Baseline Plan

— Three Key Components:
e Cost, Schedule, & Technical Baselines (Planned Value - BCWS)
e Actual Charges (Actual Value - ACWP)
e Reported Accomplishments (Earned Value - BCWP)
— Is the Result Of Following Good Management Practices
e QOrganization
e Planning, Scheduling, & Budgeting
e Accounting Considerations
e Analysis & Management Reporting
e Revisions & Data Maintenance

=  What’s Up Next?
— In Depth Focus On Analysis, Reporting, & Revision
— Examples & Exercises Based On Other Project’s Reports
— EVMS Review & Interview Question Preparation



Additional Resources

=  Websites

— EVM - http://www-local.pppl.eov/EVMS/

— Overkill On EVM Information - https://acc.dau.mil/evm

5 ;)‘FIIII’I!HIIH PLASMA
PHVSILS LABORATORY
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Questions?
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