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EVMS Official Definition

An Earned Value Management System
(EVMS) Is the overall methodology that
organizations use to plan, manage,
control, and analyze the cost and
schedule performance of projects. It
encompasses organizational policies,
business processes, automation support,
standards, and accountability for results.

ANSI-EIA Standard 748

2% Fermilab
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EVM Principles

« Organize
* Plan

* Authorize
* EXxecute
* Monitor

« Control

2% Fermilab
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FNAL EVMS Procedures (System)

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm

Directorate 2% Fermilab | (&)ENERGY

A Home | @ Help | E PressRoom | & PhoneBook | JL Fermilab at Work

Policies and Procedures

* Project WBS, OBS, RAM (12.PM-001)

» Control Accounts, Work Packages, Planning
Packages (12.PM-002)

» Work Authorization (12.PM-003)

» Project Scheduling (12.PM-004)

« Cost Estimating (12.PM-005)

« Monthly Status Reporting (12.PM-006)

« Change Control (12.PM-007)

« EVMS Surveillance & Maintenance (12.PM-008)
 EVMS Description (12.PM-009)
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EVMS Responsibility seen from 40,000 Feet

RESPONSIBILITY BUDGET ELEMENT
Total Project Cost
CUSTOMER
Contingency
Management
Reserve
PROJECT Performance
MANAGER Measurement Baseline /
Budget at Completion
Undistributed
Budget
Control Accounts CAM Summary
CONTROL
ACCOUNT Responsibilities
MANAGER
Work Packages Planning Packages O n N EXt SI |d e

2= Fermilab
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Control Account Manager (CAM) Responsibilities

High Level Overview of Responsibilities

6 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

Oversite & Planning
Establish Baseline Schedule
Establish Baseline Budget
Execution of Work Scope
Manage Risk

Monitor and Analyze

Control Scope Creep
Report and Communicate

2= Fermilab
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EVMS Elements

TPC

Projected
ACWP at
Completion

(EAC) \
p

Contingency
including
Management
Reserve

N

—f

Projected Cost

Performance Formulas

CV =BCWP - ACWP
SV=BCWP-ECWS

CPI=BCWP /| ACWP
SPI=BCWP /ECWS

VAC = BAC -EAC

Overrun at
Completion
D (VAC)
) BAC
- EENINJENEEEEEEEEE SIEEEEENNEEEEER
L BCWS /}—
] cv
8 . mEEsEmmpEEEE BCWP
- sV
U -m amm EEEm EEEEEEEREEEEE
o
<)
o Projected Delay
in Project
. Completion -
Time —*
Time Scheduled Projected
Now Completion Completion

Overall Status
Percent Complete = BCWP cym / BAC

Percent Spent = ACWP cum/ BAC (OR EAC)
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Definitions

ACWP — Actual Cost of Work Performed
BCWP - Budgeted Cost of Work Performed
BCWS - Budgeted Cost of Work Scheduled
BAC — Budget at Completion

CPIl - Cost Performance Index

CV — Cost Variance

EAC - Estimate at Completion

ETC - Estimate to Complete

SPI - Schedule Performance Index

5V - Schedule Variance

VAC — Variance at Completion

2= Fermilab
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EVM Gold Card — EVMS Terminology/Definitions

22U EARNED VALUE MANAGEMENT

This block has

RESPONSIBILITY

BUDGET ELEMENT

been modified

cusTomER Total Project Cost to better
‘4_ Represent
. 1 FNAL

MANAGER

Me-uurolmm Bl..llmf

it

CONTROL

T - T+—}— EAC
Total Allocated Budget Pl
ra 1
Management Reserve i ] _ BAC
-1
! PIB, 1" 1
| - ~,
7 Y
- =
Schedule Variance - 2 !
$ » ¥ Cost Variance 'E :
ACWPC.m g
I oy
I 1
BCWScom —p I 1
1
BCWP..., 1
| Tl P -
1 Time Completion
Time jim "
VARIANCES Fosive is Favorable, Negatve iz Unfzuorshl OVERALL STATUS
CostVariance CV = BCWP - ACWP % Schedule = (BCWS.yy / BAC)=100
CV% = (CV/BCWP) =100 % Complete = (BCWP.y [ BAC)=100
Schedule Variance SV =BCWP - BCWS % Spent = (ACWP.uw / BAC)=100
SV% = (SV/BCWS) =100
Variance at Completion VAC = BAC - EAC
VAC % = (VAC/BAC) =100
EFFICIENCIES
Cost Efficiency CPl = BCWP/ACWP Favorable is > 1.0, Unfavorable is <1.0
ScheduleEfficiency SPI = BCWP/BCWS Favorable is > 1.0, Unfavorable is <1.0

BASELINEEXECUTIONINDEX (BEI) & HitTask %
BE| =Total Tasks Completed / (Total Tasks with Baseline Finish On or Prior to Current Report Period )
Hit Task% = 100* (Tasks Completed ON or PRIOR to Baseline Finish / Tasks Baselined toFinish
within Current Report Period)

ESTIMATE @ COMPLETION = AcTuALS TO DATE+ [ (REMAINING WORK) / (PERFORMANGE FACTOR)]
EACcw =  ACWPcw + [(BAC-BCWPouw)/CPloyw ]
EACcomposte =  ACWPy + [ (BAC -BCWPcyu)/ (CPlcyw * SPlcu) ]

TO COMPLETE PERFORMANCE INDEX (TCPI)§ #
TCPirarget = WorkRemaining / Cost Remaining =(BAC -BCWP ) / (Target- ACWP,y)

& ToDetermine the TCPl &y 5ac 157 orzac Substitute TARGET with BAC, LRE, or EAC
& ToDetermine the Contract Level TCPIfor EAC, You May Replace BAC with TAB

ACCOUNT

Control Accounts

Work Packages

ACRONYMS
ACWP Actual Costof Work Performed

Cost actually mcumed i accompliching work periormed

= ACTUALCOST

Auw
BAC

BCWP Budgsted Costfor Work Performed
BCWS Budgst=d Costfor Work Scheduled

CA

CEB
EAC

LRE
MR
NCC
078
PAC
PME
PP
sLPP
TAB
TPl
uB
wp

Authorized Unpriced Work
Budget At CompleSion

Control Account

Contact Budget Base
EsSmate At Completion

Latest Revised Esimae
Management Reserve
MNegosated Contract Cost

Ovwer Target Baseline

Price At Comglegion

Performance Measurement Based
Planning Packags

Summary level Planning Package
Total Allocat=d Budget

To Complete Perormance Index
Undistibuted Budget

Work Package

Work contractually approved, but not yet negosiaied [ defnitzed
Total budget for total convract thry any given leve!
aue of complsted work in t2me of the work's zzzigned budgst = EARNEDVALUE
Timephased Budgst Plan for work cumendy scheduled = PLANNEDVALUE
Lowest CWBS element azsignad to a single fcal pomt fo plan & contol
zoope [ schedule | budgst
Sum of NCC & AUW
Estimate of totdl Cost for tofal conract thru any given level generated by
Ke, PMC, DCMA, etc. = EACier s pwo ) oowa
Kr's EAC or EAC
Budget withheld by Kir PMior unknowns [ rick management
Conrrzct Price Minus proft or esfs)
Sum of CBB +addifional budget aporoved for remaning work
EAC Plus Adpustsd Proft or Fesls)
ne  Conract Smephased budgst plan
Farterm CAactvides not yetdefned mio WPs
Farterm con¥ract acfvifes not yet defned ino Chs
Sum of all budgets for work on confract =NCC, CBB,or OTB
Eficiency nesded fom Sme now' to achisve a Cost Target = BAC, LRE, or EAC
Broadly defined acfviies not yet distibuted to CAsor SLPPs
Nearterm, detal-planned acfivifes witin a CA

EVM POLICY?: Intzrim DoDI 500002, Enclosure 1. Table &
EVMS in accordance with ANSVELA-T4S is required for cost or incentive contracts, subcontracts, intra-government work
agreements, & other agreements valued > $20M (TY $). Contracts >$50M (TY $) require that the EVMS be formally
lidated by the P ;

g officer.

EVIM |sd|soouraged on Firm-Fixed Prloe Time & Material Contracts, & LOE activities regardless of cost.
Refer to the IPMR Implementation Guide for IPMR Tailoring Guidance.

DoD’s EVM CONTRACTING REQUIREMENTS:

DFARS CuLauses

ConTracT Perrormance RerorT DEMGMT-81466A 5 FORMATS = wes, omss
InTesraTED MasTER ScHEDULE
Integrated Program Mngt Report DEMGMT-81861 * 7 FormATS = wes o507,

INTesRATED BassLiNE Review

2522341001

“Nomice oF EVMS” FOR SOLIGITATIONS

2522747002 “EVMS” FOR SOLICITATIONS & CONTRACTS
252 142-T005 “CoNTRAGTOR BUSINESS SYSTEMS” FOR SCLIGITATIONS & CONTRACTS

DIEMGMT-31650

Manpatory For DoD EVMS CONTRAGTS
STAFFING, EXPLANATIONS 5 PROS ANaLvEss,

FomEcasT CogT

S, HesToRY /

ManoaToRY For ALL EVMS ConTRAGTS

WBS For Defense Materiel tems MIL-STD-881-C
* Combines & Supersedes DIMGMT-$1466A & 81650, Effective July 1, 2012

Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

EVM CoP: hitps:/iace. dau.millevm
eMail Address: EVIM.dau@dau. mil
Revised January 2014
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Project Life Cycle — Models

Independent
Request Review to
PED Funds Validate PB

! |

EIR for Major
System Projects

PM Process & Critical Decisions (CD’s)

PARS II Reporting for Projects > S10M

9 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

s e

: Operating - : PED < Construction 5 : Operating
' Funds g Funds Funds ! Funds
; [ : v E
Initiation Definition Execution Closeout
» A » S A~
TPC
crrmacar.  CD-0 CD-1 CD-2 CD-3 CD-4
DECISIONS Approve Approve Approve Approve Start Approve
By (AE) Mission Alternative Performance of Start of
Acquisition Need Selection Baseline (PB) Construction Operations
Executive E and Cost H or Execution or Project
: Range ! Completion
1 D Projects Report Earned Value > S20M i

2/16/2016
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EVMS Tools

« CAMs are not expected to be experts at tools used in our
EVMS. However, they must know how they are used to
control their accounts.

* Four primary data tools

1. Primavera P6
2. Excel/MS Word
3. Accounting DB
4. Cobra

* Three reporting tools
1. Cobra
2. PG
3. Excel

Next 5 Slides Describe Tool Details

2= Fermilab

10 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals 2/16/2016



FNAL Data Tools - Primavera P6

« Scheduling tool
« Performance dates
 Critical path
« Schedule or time constraint analysis
« Schedule reports

« Used to feed Cobra
* Planned & Actual Dates
« Resource assignments
 Some code information

* Not used for
 Official budget information (pass through only)

* Actual cost information
 Forecast information

2% Fermilab
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FNAL Data Tools — Excel or MS Word

» Used for
« Documentation of Basis of Estimates
e Secondary reporting
« Graphs/Charts
* Preliminary data analysis
» Registers or logs
« Intermediary status tool

* Not used for
* Primary reporting
* Project scheduling

2% Fermilab
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FNAL Data Tools — Accounting DB

e Used for

» Actual cost data
— Actual Cost
— Actual Hours
— Accruals

 Validate actual Cobra data

* Not used for
« Earned value management

2% Fermilab
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Change Control

« After Baseline is established

— All changes to Plan are prohibited without proper authority
and documentation

— Never change history

« Reason to change baseline includes
— Scope changes
— Schedule changes
— Unforeseen Risk Mitigation
— Manage Control Account (changes from Plan...Future)

« Baseline does not change for
— Past Inadequate planning
— Past Poor estimates

— Performance variations (good/bad)
$& Fermilab
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FNAL Data Tools — Cobra

e Used for

PMB data control

Retaining all historical and current EVM data
— BCWS
— BCWP
— ACWP
— PMT and Other EVM required coding

Forecasting

Performance and cost reporting
Primary EVM data reporting
Variance analysis and reporting

 Not used for

15

Scheduling
Logs and registers

Rich Marcum | EVMS Principles and Questions

2/16/2016
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EVM ANSI 748 Standard (Five Categories)

* Industry-wide standard for EVMS —
ANSI 748

* Organized into five categories containing  NpIn | |
32 Criteria = W

o Organization - 5 criteria
o Planning, Scheduling, and Budgeting -

Earned Value Management Systems

10 cr | te M a ANSI/EIA-748-C Intent Guide

April 29 2014

Accounting Considerations - 6 criteria

Analysis and Management Reports - 6
criteria

o Revisions and Data Maintenance - 5
criteria

2% Fermilab
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EVM Cat 1 — Organization (GL1-5)

1. Define Work Scope (WBS)

Define Project Organization (OBS)
Integrate Processes

ldentify Overhead Management

Integrate WBS/OBS to Create Control
Accounts

ok W

2% Fermilab
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Work Breakdown Structure & Dictionary -Example (12.PM-001)

What

1.1 CONTROL ACCOUNT 1.2 CONTROL ACCOUNT

(SUMMARY COST) (CHARGEABLE TASK CODE)
l_l—|
111 112 1.2.1 WORK 1.2.2 WORK
CHARGEABLE CHARGEABLE PACKAGE PACKAGE
TASK CODE TASK CODE
—— 1 — —— I —
1111 1112 1121 1122

WORK WORK WORK PLANNING
PACKAGE PACKAGE PACKAGE PACKAGE

Appendix C
EXAMPLE OF WBS AND DICTIONARY (OUTLINE FORMAT)

This example is a representation of part of the LBNE WBS. WBS elements 130.01 through 130.05 are only
shown to WBS level 2. WBS element 130.06 has been expanded to WBS level 5 to show additional detail in this
area.

WBS Element # 'WBS Element Name wes
LBNE project will construct a 700-kW beamline and Muon detector on the FNAL site and build a large surface
liquid argon detector with associated cryogenics system as a far detector at Sanford Underground Research

130 LBNE Facility in South Daketa, all with required conventional facilities.
Staff labor assembled in the Project Office, who administer and manage activities that encompass the entire
project, such as liaison with DOE and Laboratory project reporting, reg
compliance, quality assurance, risk, budget, document management, safety, project controls, etc. Also included
is M&S and travel to support the staff and the office functions, as well as M&S for project-wide activities such as
130,01 Project Office contracting for the NEPA process WBS related to EVMS
Includes all phases of design, procurement, construction, installation, commissioning, and testing of the LBNE
Beamline at Fermilab. The conventional, horn-focused neutrino beam shall be of sufficient intensity and . .
appropriate energy to meet the goals of the LBNE project with respect to Long-Baseline neutrino-oscillation G u I d e I I n e S
130.02 Beamline physics
Includes systems engi g and support, design, procurement, installation and
130.03 Near Detector Systems testing, and of the Near Detector Complex. 1' 3’ 5’ 17[ 18’ 19 & 25

Conceptual design of a Water Cherenkov Detector (WCD) in an underground cavern at a site ~1300 km from
130,04 Water Cherenkov Detector - Conceptual Design _[Fermilab
Includes all phases of design, procurement, installation and construction of facility improvements necessary to

support the projects technical components including the Beamline and Far Detector. This includes all site

130.06 |Conventional Facilities improvements, tunnels, halls, service buildings and caverns at Fermilab and the Far Site

2= Fermilab
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Organizational Breakdown Structure -Example (12.PM-001)

Who

19

Appendix D
EXAMPLE OF OBS

This example OBS shows an organizational structure from the Fermilab Directorate to the project’s control account managers and
supervisory staff.

Director Pier Oddone
Deputy Director Y. K. Kim
Associate Director for Research G. Bock
Associate Director for Accelerators S. Henderson

|
I Particle Physics Division Head Mike Lindgren

NOVA Project
Project Manager John Cooper

Deputy Project Manager Rick Tesarek
{ Associate Project Manager Paul Derwent

|
| | | | N\ | | | \ | | \ |
Steve Dixon : . |
" p Stuart Carl | Richard Ken Heller Leon Mualem Ting Miao Pat Lukens |
Depwl t || Kok::g;i N Schm“ nlz M:h E?:"r':tlbbt Mufson | Bromberg Talaga Univ of California Fermilab Fermilab c.:g‘p':;r
Formiiab | [rermist | [Fermiisb |Fermisb B Uawor - ||} Wi Michigan | | Argonne | Minnesota | Institueof | (subcontractor | (subcomactor | pormijah
SRV O Univ State Univ Nat'lLab | (subcontactor | Technology Kiewit Univ of
\ 5 \ Minnesotavia | \ 2 \ )
A C ti Univ of Infrastructure Minnesota)
IOPO G Minnesota) Co.)
Agreement) \

OBS Related to EVMS Guidelines 2, 3, 5, 6,9
2= Fermilab
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Responsibility Assignment Matrix — RAM (12.PM-001)
Who & What

USCMS Upgrade Project
Responsibility Assignment Matrix (RAM)

\ \ | \ \ | \ \ |
December 2015 Control Account Managers
16263N 06318V 15111N 09291V 04888V 10711N 14304N 12345V 00515V 07889
Note: Shown in Dollars Nahn, Steve Heintz, |Hirschauer| Kubota, Johns, Will Cheung, | Verzocchi, | Ecklund, Smith, Rumerio, Total
! Ulrich | , James F Yuichi ’ Marco Karl Wesley H. Paolo Total BAC | Remaining
o
Control Account 'G %LOE BAC BCWS
Complete
401.01 Project Management

In-progress 51% 100% 6,140,944 6,140,944 3,003,262
401.02.02 HCAL Management
In-progress 50% 100% 338,924 338,924 169,823
401.02.03 HF Front-End

In-progress 93% 0% 1,980,261 1,980,261 141,461
401.02.04 HB/HE Front-End
In-progress 34% 3% 9,377,908 9,377,908 6,221,948
401.02.05 HCAL Back End

In-progress 83% 3% 1,556,463 1,556,463 269,229
401.03.02 FPIX Management
In-progress 1% 1% 433,760 433,760 125,275
401.03.03.01 Components - Module

In-progress 56% 0% 2 ili ri d P r i
401.03.03.02 Components - Electronics Ut . ty Upg ade oje_Ct
In-progress 75, 10% 3 Responsibility Assignment Matrix (RAM)
401.03.03.03 Components - Mechanical Structures & Cooling

In-progress 87% 0% 2, |Apri. 2015 Current Data Control Account Manager
401.03.04 Assembly & Testing . <
In-progress 38% 23% 2 k] H _
401.03.05 Pilot System F c g 3

In-progress 100% 35% E_ n,,‘,— g 2
401.04.02 Trigger Management H % H 3
In-progress 65% 100% < 5 H
401.04.03 MUON Trigger 600.01 Project Management *

In-progress 64% 20% BAC 2,737,948 - - 2,737,048
401.04.04 Calorimeter Trigger % Complste 26:/» - - zs:/,
In-progress 7% 23% L__ |600.02 nié;?\fanage Electrical Upgrade 100% i i oo

Grand Total 59% 25% 6,140,944 | 1,980,261 ] 9,377,908 1,656,463 433,760 9 BAG - 13,518,896 - 13,518,896

% Complete - 10% - 10%
%LOE 19% - 19%

600.03 Industrial Cooling Water Upgrade
BAC - - 14,015,128 14,015,128
% Complete - - 12% 12%
%LOE - - 16% 16%

600.04 Other Project Costs (OPC)
BAC - - 1,100,000 1,100,000
% Complete - - 68% 68%
%LOE - - 68% 68%
[Total BAC 2,737,948 13,518,896 15,115,128 31,371,972
. . Total % Complete 26% 10% 16% 14%
Total %LOE 100% 19% 20% 26%
RAM Related to EVMS Guidelines 2, 3, 5,9 & 18 :

2= Fermilab
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Control Account (Key Element Touched by All Procedures)

WBS
1.0

+ 748 explicit definition CAs
— What work (WBS)
— Who performs (OBS)

Marriage of

« 748 implicit definition CAs
OBS and WBS — At what Cost (CTC)
— In What Time (Schedule)
(Who & What)
PROJECT intersection considerations
— Funding (who)
. — Magnitude
| 1
1.1 CONTROL ACCOUNT 1.2 CONTROL ACCOUNT
(SUMMARY COST) (CHARGEABLE TASK CODE)
| I 1
111 1.1.2 1.2.1 WORK 1.2.2 WORK
CHARGEABLE CHARGEABLE PACKAGE PACKAGE
TASK CODE TASK CODE
| I 1 | I 1
1111 1.1.1.2 1121 1.1.2.2
WORK WORK WORK PLANNING
PACKAGE PACKAGE PACKAGE PACKAGE

Further Details Next 2 Slides (Planning & Authorization Flow chart and Data Flow)
CA Related to most EVMS Guidelines as it relates to RAM, Schedule, WBS, WAD, Etc.
$& Fermilab
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Control Account, Planning, and Authorization Flowchart

EVMS: Control Account, Planning, and Work Authorization
Authorization
Customer | for Project
Initiation
. v
Directorate Goeia
udge!
and Authority
BUdget Authorized
Office
v Develop,
Update &
: Identtify : Issue Planning :
NT roject Control Points || Idcinht,:fsy —»| Guidance for g:nggﬁp
ANager | g accounts Scope, P <
Schedule, Yes
Budget & Risk
4 Rerun
P PI?:;:\Q Develop EXYS S8V
Project Batahnis i frcludod inSehice]  To0Is & Sign Planning in
Controls EVMS Eorn Assess WA Form || EVMS as
tools Schedule Baseline
& Budget
v
Control
Account
Manager Define Detailed
Schedule Activities
and Cost Estimates Yes L)
for Work/Planning
Functional
Manager
22 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals 2/16/2016

2= Fermilab



Establish Baseline — Data Flow Traceability

+ Data Flow build on Foundation built by WBS, OBS, RAM
« Control Account is Key Control Point

Scope

Establishes boundaries of project work scope and

Estimate

deliverables Answers what will be the base cost of performing Scope

Cobra

P6 Schedule (Cost Establish
(Resource Loaded) Management Performance
Answers how long will it take to Tool/Processor — Measurement

perform scope with given base cost

constraints Rates & Baseline (PMB)
Escalation)

2% Fermilab

23 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals 2/16/2016



Work Authorization Document — Example (12.PM-003)

Work Authorization Document

Control Account Manager: Ray, Ron WAD after
Control Account: 475.01.02 B C R S h OWS

Control Account Description: Project Office Conceptual Design (Post CD-0: OPC) hOW CA |S
Work Scope:

Provide labor resources during the conceptual design phase for Project Management, Project Engineering, eﬁected by
Project Controls, Finance, ES&H and simulations infrastructure. Most of the labor is in the form of Level-of-

Effort and is based on assigned personnel and estimated effort. Activities are divided up by funding type and BC R

fiscal year. Provide funds for support of guest scientists, for Project Office staff travel, training and equipment.

Period Of Performance e ) Work Authorization Document
Start: 11/25/2009] Finish: | 1/30/2015| | e o o
Budget Detail HOURS DIRECT BAC i — ] e
Funding Type DOE.HEP.OPC 30,547.85 3,043,378.73 4,950,582.83 | [ rcrmooscon et cox oy et o 1503 v oo
Labor 23,012.36 1,265,111.43 2,986,489.71
Material 0.00 876,364.94 892,248.73
Non-Fermi Labor 7,535.49 901,902.36 1,071,844.40 — o — ‘ - :
Total Budget: 30,547.85 3,043,378.73 4,950,582.83 F“%E“Z;:"“°°"""‘L""c"m Z’fﬁ{‘ :;;3252? 1%
Authorization Signatures Tk”h.“‘ ::‘:’g E%EEE 1@
CAM: Date: [ oate 1
Project Manager: Date: e — — ‘

WAD Related to EVMS Guidelines 3, 6, 8 & 29
2= Fermilab
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S

Examples

: Schedule & CAP

Tl Ta el

.........................................

...............

> WAD information Is
Incomplete without
these attachments

» Procedure outlines
required fields for
these reports

2= Fermilab
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WAD Attachments:

Schedule Reports (By CA)

26
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EVM Cat 2 — Planning, Scheduling, and Budgeting (GL6-15)

6. Schedule with Network Logic

/. Set Measurement Indicators

8. Establish Budgets for Authorized Work
9. Budget by Cost Elements

10. Create Work Packages, Planning
Packages

2% Fermilab
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EVM Cat 2 — Planning, Scheduling, and Budgeting (GL6-15)

11. Sum Detail Budgets to Control Account
12. LOE Planning and Control
13. Establish Overhead Budgets

14. Identify Management Reserve and
Undistributed Budget

15. Reconcile to Target Cost Goal

2% Fermilab
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Burden Cost and Escalation

FY15

FY16

FY17

FY18

FY19

FY20

FY21

Labor

2.9%

3.0%

3.2%

3.3%

3.4%

3.5%

3.6%

M&S

1.7%

1.9%

1.9%

1.9%

2.0%

2.0%

2.0%

 FNAL Budget Office Develops and Determines
« Escalation Rates

* Indirect Rates

The Accounting Department is responsible for developing
Labor Burdens to be incorporated in Rates

* Rates are Communicates to OPSS to incorporate into
systems
* Input into FNALs Cost Processor (Cobra) Rate Tables
« Rate Table Changes are Communicated to Projects for
Incorporation and Result in Processed of BCRs

2% Fermilab
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Scheduling Flowchart (12.PM-002)

EVMS: Project Scheduling (1)
MS are
segregated into
Customer Tiers of
Identify Importance or
Project Scope .
and Phases QVQI’SIth
: Define High
Project \ LevelMS + [
Manager Key Target
Dates
Organize Perform Initial
Project _| Define _| WBS & OBS; Set-up Project Determine Time and
Controls 7l wss "|match to Costs *I  Template RBS [ ”| Resource
Accounts Analysis
Define
Activities,
Durations,
CAM » Resources,
and
Relationships
Functional
Manager

Schedule Related to EVMS Guidelines 3, 5, 6, 7, 8, 10, 11, 12, 15, 22, 23 &28 e .
aF Fermilab

2/16/2016
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Scheduling Flowchart (Cont.)

EVMS: Project Scheduling (2)

32

Save
Schedule
as PMB

Customer
Project
Manager
: Assign Review
Decide Top-Down | and
whether need Milestone | Approve
further iteration on: Contingency Schedule
1) Matching obligations Determine
Project profile to funding profile op| Risks & 7
Controls 2) Matching resource Match to
Review, needs to availability WBS
Refine, & 3) Matching schedule to )
Reanalyze required project Assign
timeframe L wWork
Packages (—
to Control
CAM Accounts
Functional
Manager
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Planning Package Vs Work Package

RESPONSIBILITY

BUDGET ELEMENT

Total Project Cost

CUSTOMER
|
] Contingency
Management
Reserve
PROJECT Performance
MANAGER Measurement Baseline /
Budget at Completion
Undistributed
Budget
Control Accounts
CONTROL
ACCOUNT
MANAGER

Work Packages

Planning Packages

33
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Less defined

Higher Estimate
Uncertainty

Converted to WP
prior to 1 Month
before working

Longer Duration

2% Fermilab

2/16/2016



Schedule Traceability: Vertical & Horizontal

%‘N\ s
A A ‘l/b,b

C stomer "
u ysc~6
q,
Ul
7
Project % ,-ca
Baseline Summary . A /).
Schedule
Schedule . %,7/}
Integrated Project
Schedule

I S

Detail Development Design Prototypes Test &
Schedules Support Evaluation
l <— Horizontal Relationships ——» %

Subcontractor
» Vertical traceability ensures that external schedules and dependencies,
including the client and subcontractor, are in sync the project schedule

» Horizontal traceability ensures project interdependencies and scope,
including control accounts, work packages, and planning packages are

accounted for ]
$& Fermilab
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Project Scheduling Key Codes

* Needed for Cobra Integration

» Cobra PMT Code
(Performance Measurement
Technique)

» Chargeable Task Code (CTC)
» Control Account (CA)

* Funding Type

* Agency-Funded Laboratory

* Responsible & Performing
Institutions

* Cost Classes

* Needed for Reports
» Control Account Manager
* Responsible Person
- ETC.

General | Statuz | Resources | Codes | Predecessars

Succezzars | Motebook | Steps | Relationsh

Activity |2253 501

Code Walue

Agency-Funded Laboratory

Chargeable Task Code 476 . A3506
Cobra PMT Code (4

Contral Account 476.02.02
Control Accourt Manager 03959
Cozt Clazz 1 A

Cost Class 2 Zhd

Cost Clazs 3 FhaC

EDlA Reporting Category CF

Funding Type D2E HEP MIE

Project PhazeiOperational State 3
Responzible Perzon 03969
Cost Clazs 4 FiZhd

35 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

Description

Fermi Mational Accelerator Lakboratory:
2250Dump -IP

Planning Package

Target Station

Still, Dean

BOWS - MES

Contingency MES

Forecast PO

Construction & Fabrication: Bldg, land, B
DOE-High Energy Physics-funded Major
Construction (Post CD-3)

Still, Dean

Farecast contingency material

2% Fermilab
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Defining Other Required Key Codes

» Chargeable Task Code (CTC)
» Collection of Actuals (ACWP) @
* Only One Funding Type per CTC
« Many Resources to One Activity

Design
Design 1
2
Design
3

. Design Activity cTC
* Many Activities to One CTC

Cl Mgy 476-B-20203  Beamlines 485
Mgy 476-B-2.02.03.1 Beamlines Conceptual Desian 13
e Control Account (CA) E—]-i 476-B-2.02.03. Final Focus on Target Station 43
) Mgy 476-B-2.02.10 Prefiminary Design 15
* CAs can be at various WBS level By 4765202, Final Design 5
e Code Defines ‘ 476-B-2.02.0 Implementation 28
. E—]-‘ 476-B-2.02.03.1 Target Station to Delivery Ring 143
Many CTCs to One CA EI‘ 476-B-2.02.0 M2 Line B2
‘ 476-B-2.1 Preliminary Dezign 22
By 47E-B-2.( Final Design B
@ e Mgy 476-B-20 Implementation 33
EI‘ 476-B-2.02.0 M3 Line BE
‘ 476-B-2.1 Preliminary Dezign 23
By 476-B-20 Final Design 4
By 476-B-2.0 Implementation 39

CA

2= Fermilab
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Defining Other Required Key Codes (Cont.)

* Funding Type
« DOE OPC
- DOE MIE
* NSF

)

" 4

* Cost Classes k ,

» Budgeted Cost .
3¢ Fermilab

» Obligation
« Contingency
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Determine Resources for Activity

Consult with SME’s, Prior Experience, to Determine needed Resources

Reflecting Basis of Estimates (BOE)

« Assigned to Tasks or Activities

38

Resource ID Encoded

Labor
M&S

General | Stetus | Resources |C0des |F‘redecessors |Successor3 |Nc|teb00k |Steps |Rela1i0nships |Expenses |Summary |Feedback |WPS & Docs

Activity IBDUD1 M.mo

IPrDjed lanagement-Preliminary Design (PEC)

Rezource D

sign Engineer
. FMFE_CF=_DESIGN_EM CFZ Design Engineer
. FNFE_CFS_DESIGN_EM CFS Design Engineer
. FHNFE_CFS_DESIGN_EN CFS Design Engineer

FMBS_U_PROCUREMEMT Procurement Uncosted
FMDO_PRJ_CTRL _LEAD Project Controls Lead
FMFE_PRJ_FINAMCE Project Finance

~ Dizplay: &All Rezources

FMFE_COMST_COORDMATR.Construction Coordinatar
FMES _U_GENERAL_ESH.General ES&H Uncosted

FMFE_CFS_DESIGN_EM
FMFE_CFS_DESIGH_EM
FNFE_CFS_DESIGH_EM
FMFE_CONST_COORDNATR
FMES_U_GEMERAL_ESH
FMES_U_PROCUREMENT
FNDO_PRJ_CTRL_LEAD
FMFE_PR.J_FINSNCE

ludgeted Unitz [ Titme | Sudgeted Units | Estimate Uncertainty Factor

7%
10%
1250%

20%

20%
5%

# Assign Resources E3

1350k
180h
22500k
90k
360h
360h
450k
90k

Search I

Resource D

i iy [FHFE_CFS_DESIGN_EN
-4 FNFE_CFS_OPERTNS_EN
-8 FNFE_CFS_OPERTNS_SR
B FNFE_CFS_TECH_MNGR
5 FNFE_CLERICAL

-5, FNFE_CONST_COORDNATR
-5 FNFE_COMST_SAFETY

-5 FNFE_FACILITIES_MGMT
-5 FNFE_GEMERAL_ADMIN
5 FNFE_GENERAL_ESH

2

2 FMFE_GEOG_IMFO_SYSTM

t |Resource Mame

zigh Engineer
CFS Operations Engineer
CF5 Operations Engineer St
CF5 Technizal Manager
Clerical
Construction Coordinataor
Construction Safety
Facilities Management
General Administrative
General ES&H
Geoaraphic Infarmation System

Resource Type

Labor
Labwar
Labwar
Labuor
Labar
Labar
Labwar
Labuor
Labar
Labar
Labwar

Unit of Measure

Primary Role

=l
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Identify Critical Activities (Float and Critical Path)

General |Status |Resu:uuru:es |C|:udes |F'redeu:essu:urs |Suu:u:essu:-rs |Nnteb|:u:|k |Steps

Two Key Terms I activy [2253502

-

Dwuration

= Activity Float

Planned 1d

* Free - Immediate Relationship Actusl 0

+ Total - Project Completion Remaining 1d

At Complete 1d

Tatal Flost I 373

= Critical Path

Free Flost I 1190

actnity D Duration - [Start

Wark Days

Predecessors | BOE Doccb# | Cobrafa

RED R
Tronio [ o [ | rr | Pz | P | Pwe | v | e | o | e | s [ o [ o [z | i | vz | v | e [ v | e | ey [

f Preparation for installtion
B Riccinc créw remove AP-3 devices.

M2 Line
(= Implementation

B

3150 06415 03-0ct-15

Freparation for instalistion

23323530 Rigping crew remove AP-3 devices 250 13-4u-15 14-Aug15 23323 510
23323580 Install magrets in M3 Line - M&S 00 O1-Aug1B 12.Sep-1B WA, 687
23323570, =l
210842,
23323530,
2332353
23323860 Install vacuum componerts: 400 0B-Aug-16 03-0ct15 23323670, 687 3
23323580

instal magrets in M3 Line - M5

B nstall vacuum companents

WAITOD! wiatting for next shutdown and FY17 funds.

29-1u16

Float and

23323530 667 c \aiting for ng=t shutdowin sndt FY17 funds

=

Implementation 30-Mar-17.

- - 23413 680 Reinstall DR components M4 side 30d 20-Jan-17 02-Mar-17 41970, 595 K Re|nstall DR cotn|
s,
e
ST oo whma T oo
£
e 5
D e t alls In e e e e e e e e B T e
= ratviy 525510 Frepartion o et Piec o2
oo s ] [ Lo s
n e Xt tW O Planner ] I~ sStatedt psaais ] Fhysical %  m Plnned 2h
actua I I Frished ot I suapens 1 | e )

Remaining £l Exp Finish [ Resume Remaining 240

- At Complete: El &t Complete. 24h
I e S Constarts I

Totel Flost ,—m Primary. [<Mere ‘Secondary. < Mone = b2
Fres Flost | BED I g [

1 Ll

2= Fermilab
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Float

Float — Difference between early dates and late dates; if difference is >0, the activity has
float
« Zero float — Longest path of logically related activities through network that
cannot slip without impacting project duration
« Total float — The amount of time an activity can be delayed before it impacts
the project end date

* Free float — The amount of time an activity can be delayed before it impacts
the succeeding activity

Activity D Activity Mame Duration - |Early Start | Late Start Early Finish |Late Finish Free Flost | Total Float
v Wark Days

=1 Implementation 265d 15-Aug-14 06-Jul-15 11-Mow-16  30-Mar-17 Odf 92d

23323510 Preparation for installation ad  06-Jul-15 0-Jul-13 10-Jul-13 10-Jul-13 Od 0d

235323520 Remaove AP-3 devices 25d 13-dul-13 24-Feb-17  14-Aug-15 30-Mar-17 F14d 406d

23323530 Rigging cresw remove AP-3 devices 250 13-Jul-15 13-Jul-15 14-Aug-15  14-Aug-15 O 0d

23323531 Rigging cresw remowve AP-3 devices - Obligation 1d 13-Jul-15 29-Jul-16 13-Jul-15 28-Jul-16 2640 264d

23323540 Repair repurposed magnets 30d 03-Aug-16  17-Feb-17  19-Sep-16  30-Mar-17 240 131d

2= Fermilab
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ritical Path

« Critical path — Activities that cannot slip a day without increasing total project duration
or delaying completion; if float < 1, the activity is on the critical path

« Technical Critical path — What aspect of the work is critical? IE — piece of equipment
needs to be ordered early; foreign order, etc.

Activity 1D

= Delivery Ring

E D30 Straight Section Reconfiguration

Activity Name

M3 Line
Implementation

23323.530

23323.580 Install magnets in M3 Line - M3S
23323 660 Install vacuum components
WAITOOT

Rigging crev remove AP-3 devices

waiting for nest shutdowen and FY17 funds

Duration -
wark Days

315d 06-Juk15 03-Oct-16

25d | 13-Jul-15 14-8ug-15
300 01-Aug16  12-5ep-16
40d | 08-Aug-16  03-Oct-16

26-Ju-16

240d 17-#ug15

23323510
WATOD1,
23323570,
210342,
23323530,
23323531
23323670,
23323580

23323530

Predecessors

BOE Doctb # | Cobraf«

FY2016

FY2017

[Feo Trmn Trmnz

il [ FM2 [ FWE [ Fia [Fw5 [ FMB [ Fh7 [ FMB [ Fms [ M0 [ FR1 [FM2

it [ Fr2 [ Fma | e [ FME [ Fwe [ F7 [ F

Preparation for instalistion

Riing créw remove AP-3 devices

all magnets in M3 Line - M35

Install vacuum companents

Waiting for naxt shuteouwn and FY17 funds

41 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

= Implementation a0d 20-dand?  30-MarA7
23413 580 Reinstall DR components Md sids 30d 20-fan7  02MarA7  A1870, 535 K Rejnstall DR com|
23413.5500,
2353719
23413720 Close up tunnel work 20d 03-Mar-17  30Mar17 23413670, 595 K Close up
23413 680,
23413.700 H :
“ “ )
General | Status | Resouroes [ Codes | Pradecsssors | Sussessars |otabook | Steps | [Expanses [ summary [ Feedback [ wes & Doos
: Activity |23323 510 |Preparatmn for installation Project  [476-8-2
Duration Status ||| Labor Unts
Planned Sel I™ Started F&JuH 5 J Physical % | 0% Planned 2dh
Actual i I~ Firished hn.Jums _| Suspend | _| Actual oh
Remaining Sl Exp Finish | _| Resume | _| Remaining 24k
At Complete s A Complete 24h
Constraints |
Total Float o Primary [<rere = x| Secondary [<rione = =l
— s ete | ] o ] |

2= Fermilab
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Schedule Contingency

Definitions or Methods:

1. Duration added to a schedule activity to allow

for the probabllity of possible or unforeseen =
events. This Method is not recommended as 7/

the contingency is hidden and may be misused.

2. A unique (SVT) activity used to model specific

float available to a project phase. Used In this

manner gives ownership of float to those @
activities and or responsibility entity.

3. An added Constraint to Schedule used to
model specific float available to a project phase.

SVT = Schedule Visibility Task
$& Fermilab
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Baseline Schedule Margin (new Term for FNAL)

« What is Schedule Margin?

» Schedule margin is a project management tool for dealing
with schedule contingencies. Schedule margin provides a
separately designated "buffer" in the schedule to "protect" the
delivery dates.

» Established with Monti Carlo Risk Analysis

> Traditionally call Float from Tier CD-4 early and Late complation

Date

Milestones
« Traditionally referred to as Schedule : argin
Contingency at FNAL. Finish Milestone

» Incorrect or Less Explicit Term WA
» Use Industry Standard Terminology o
» SVTs (Schedule Visibility Tasks)

$& Fermilab

43 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visualsc 2/16/2016



Performance Measurement Technique

» Earned Value falls into 2 main categories:
* Non-discrete (aka management tasks - LOE)
* Discrete (specific deliverable)

» Level of Effort is an example of non-discrete EV methods

» Guidance for LOE Activities

« Keep LOE to Minimum less than 15-19%
« Control Account Cost
* Project Cost

 Don’t mix LOE and Discrete Work
 Separate CTCs
« Separate Reports

 Ensure LOE i.e. You Can’t Measure Progress

2% Fermilab
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Assign PMT (Cont.)

» Examples of discrete EV methods:

0/100 (performance is earned after all work is complete)
100/0 (performance is earned at the start of the work)
50/50 (50% earned at start; 50% earned at finish)
Physical % complete (incremental earning based on PMs
assessment of %)

Units complete

Milestones (30% design, 60% design, etc.)

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

2% Fermilab
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Assign PMT (Cobra PMT Code)

Performance Measurement Technique (PMT)

A= Level of Effort

Time based activity

Has no Deliverable
BCWP=BCWS

No Schedule Variance
LOE vs. Discrete < 15%

» C = Physical Percent Complete

46

Most Widely Used

Incremental Earning Based on
Quantitative Assessment of %
* Milestones
* Peg Points
« Steps
Note How Used and Tracked

Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

* D = Units Completed

Need total units identified
Only One (1) Resource on Activity

« E=050-50

50% at start

100% at finish

Use with Caution

Max Two Reporting Periods

- F=0-100

0% until activity completed
Use with Caution
Max One Reporting Period

« K = Planning Package

6 Month Rolling Window
No BCWP

2= Fermilab
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Cost Estimate — Classifications (12.PM-005)

Cost Estimate
Classification

Primary Characteristics

Level of Definition
(% of Complete
Definition)

Cost Estimating Description (Techniques)

Class 5,
Concept Screening

0% to 2%

specific analogy, expert opinion. trend analysis)

Stochastic, most parametric, judgment (parametric.

Class 4, Study or
Feasibility

1% to 15%

Various, more parametric (parametric, specific
analogy. expert opinion, trend analysis)

Class 3, Preliminary,
Budget Authorization

10% to 40%

Various, including combinations (detailed. unit-
cost, or activity-based: parametric: specific
analogy: expert opinion; frend analysis)

Class 2, Control or
Bid/Tender

30% to 70%

Various. more definitive (detailed. unit-cost. or
activity-based: expert opinion; learning curve)

Class 1, Check Estimate
or Bid/Tender

50% to 100%

Deterministic. most definitive (detailed. unit-cost.
or activity-based: expert opinion: learning curve)

Critical - AACEI Estimate
Decision Suggested Estimate Classification
CD-0 Cost estimate range Class 5
Estimate of costs to be incurred prior to CD-1 Class 3
CD-1 Estimate of near term preliminary design cost Class 3
LCC of likely alternatives that are being Class 5
considered
TPC range Class 4
CD-2 Single point estimate representing entire project:
Low risk projects Class 3
High risk projects Class 2
Cost estimate based on Final Design [or
CD-3 sufficiently mature to start construction]:
Low risk and final design complete Class 1
Low risk and final design not complete Class 2
High risk (final design or not) Class 2
CD-4 N/A
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Cost Estimates related
to EVMS Guidelines
8,9, 10,11, 12, 13,
14,21 & 24

2% Fermilab
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Estimate Types / Uncertainty for M&S

Code | Type of Estimate | Contingency % | Description
M&S Guidelines

Items that have been completed or obligated. (Note: Contact Change Orders are
considered a Risk and should not be included as estimate uncertainty

M1  [Existing Purchase Order 0% contingency)
M&S items such as travel, software purchases and upgrades, computers, etc.
M2  |Procurements for LOE / Oversight work 0%-20% estimated to support LOE efforts and other work activities.

Items for which there is a catalog price or recent vendor quote based on a
completed or nearly completed design or an existing design with little or no
M3  |Advanced 10%-20% modifications and for which the costs are documented.

Items that can be readily estimated from a reasonably detailed but not
completed design; items adapted from existing designs but with moderate
modifications, which have documented costs from past projects. A recent
vendor survey (e.g., budgetary quote, vendor RFl response) based on a

M4 |Preliminary 20%-40% preliminary design belongs here.

Items with a documented conceptual level of design; items adapted from
existing designs but with extensive modifications, which have documented
M5  [Conceptual 40%-60% costs from past projects

Items that do not have a documented conceptual design, but do have
documented costs from past projects. Use of this estimate type indicates little
confidence in the estimate. Its use should be minimized when completing the
M6  |Pre-Conceptual - Common work 60%-80% final estimate.

Items that do not have a documented conceptual design, and have no
documented costs from past projects. Its use should be minimized when

M7  [Pre-Conceptual - Uncommon work 80%-100% completing the final estimate.

Items that do not have a documented conceptual design, and have no
documented costs from past projects. Technical requirements are beyond the
M8  |Beyond state of the art >100% state of the art.

2% Fermilab
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Estimate Types / Uncertainty for Labor

Code | Type of Estimate | Contingency % | Description
LABOR Guidelines
L1 Actual 0% Actual costs incurred on activities completed to date.

Support type activities that must be done to support other work activities or the
entire project effort, where estimated effort is based on the duration of the
L2 Level of Effort Tasks 0%-20% activities itis supporting.

Based on experience with documented identical or nearly identical work.
Development of activities, resource requirements, and schedule constraints are
L3 Advanced 10%-25% highly mature. Technical requirements are very straightforward to achieve.
Based on direct experience with similar work. Development of activities,

resource requirements, and schedule constraints are defined at a preliminary
(beyond conceptual) design level. Technical requirements are achievable and
L4 Preliminary 25%-40% with some precedent.

Based on expert judgment using some experience as a reference. Development
of activities, resource requirements, and schedule constraints are defined at a
L5 Conceptual 40%-60% conceptual level. Technical requirements are moderately challenging.

Based only on expert judgment without similar experience. Development of
activities, resource requirements, and schedule constraints are defined at a pre-
L6 Pre-conceptual 60%-80% conceptual level. Technical requirements are moderately challenging.

Based only on expert judgment without similar experience. Development of
activities, resource requirements, and schedule constraints is largely

L7 Rough Estimate 80%-100% incomplete. Technical requirements are challenging.

No experience available for reference. Activities, resource requirements, and

schedule constraints are completely undeveloped. Technical requirements are
L8 Beyond state of the art >100% beyond the state of the art.

2% Fermilab

49 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals 2/16/2016



Estimate Types / Uncertainty for Conventional Facilities

50

Type of Estimate
Code (Desing Maturity) Contingency % Description Contributing Factors
Conventional Facilities
’ Contract Type ‘
Fixed Time and
Price Materiag
C1 Contract Award 0-5% Contract Award ’ Project Complexity ‘
Straightforward Complex
Contributing Contributing
Factors Facto;
’ Project Unique Factor ‘
Independent Peer Review
C2 Final Design 5-20% Bid Docs Complete Reviews No Review
’ Technical Requirements ‘
Traditional Building Distinct Building Type
zpe/Requirements /Requirment;
C3 Preliminary 10-30% 30% design complete
’ Unit Cost Source ‘
Detailed Immature
Documents Design
<« —>
’ Quantity Take Off basis
c4 Conceptual 20-40% 10-15% design complete Parametric
Bottoms Up Scaling
<«
’ Estimate Type ‘
Quote Guess
. S < Estimating Guide >
C5 Project Definition 40-100% Scope Developed
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Risk & Uncertainty Analysis — Conceptual

« Risk Analysis — Probability
and Consequence '

Momnitor, Track,
and Report Until

Assess Risks

— Specific Risk Event Closure (Pre-mitigation)
— Avoidance ) |
— Mitigation Risk Register
- Cost ImpaCt ImplementRlisI: Captu res (neXt '
— Schedule Impact Even Handling Slide) d PrioritizeRisks
— Top Down Risk (Mitigation) » .
Steps of the Risk
Management
Done in Primavera / Mnd'i%j:idl‘tﬁlhn PrOCESS. SElﬁ;ﬂﬁgmt
Risk Analysis Uncertainty Strategies

. Evaluate Estimate Assess Risks
Schedule uncertainty > Uncertainty (Post-mitigation)
captured in P6
Jt. H
af Fermilab
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Risk Register - Example
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Risk & Uncertainty Analysis — Overall Plan

Note: process numbers refer to “PMBOK”, 4™ Ed, ANSI / PMI 99-001-2008 ‘ A\
---------------------------------------------- -\ g
/113 \ VTN i e
Qualitative Quantitative 1 -2
Risk Risk f- =Plan Risk
Analysis Analysis I Responses
e ~— ]

-

1 Schedule processes t Cost processes

o ———————

) (

Schedule

Risk

e .
{ 1 { /63 6.4 i
5.3 6.1 \1 ! Pt b 1 6.2 6.5 1 7.2
: Create Define : Eeiimiate JEsiitate I Sequence (Develop | I Determine /
I\ WBS / 'Activities'} I pooouity i Activity ) | ‘Activities Schedule! | \Budget/
l\.-..-- ,..E.—./. L e y
_ v . ¥ vy
[ | |
Resource
TDR WBS BoE e ——wn Loaded
Forms

Risk management processes in the context of the overall planning process.
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Basis of Estimate (BOE)

54

Focus on Scope

Account for

* Risk

« Estimate Uncertainty

ldentify Funding Source
Keep it Simple and Traceable

Determine Who & How
« Labor

e M/S
Responsibilities

« CAM

. PM
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« BOE includes

Work scope description

Explanation of the
assumptions made to
develop the budget

Quantification of risk
through application of
contingency

Labor hours
Non-labor units
Quantity and cost

Justification or How
estimate was developed

Type of estimate

How Value or Performance

will be measured _
3¢ Fermilab
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Basis of Estimate (BOE) - Example

Fr

Example Basis of Estimate Form

LU Date of Estimate: 5/29 /2013
MUZ| 2
e I Iu € Prepared by: R.Ray

BASIS of ESTIMATE (BoE)

Docdb #: xxxx

WBS number: 475.01.03.01 WBS Title: Design Phase Management

WBS Dictionary Definition:

Management of the Project during the design phase from CD-1 to CD-3. This includes all activities related to the
management, administration, quality assurance and safety, change control, document control, cost/schedule
reporting and control systems, configuration management, systems engineering, and general computing
infrastructure.

Supporting Documents (including but not limited to):
see Electronic docdb file referenced above for supporting documentation.

P6 schedule spreadsheet corresponding to this BOE (Excel)

Quality Control Process Applied: by date

Assumptions: Assume CD2/3 approval at the end of FY 14,
BOE only covers activities from FY 14 onward. Activities prior to FT 14 are entered into the schedule as actuals with 0%
contingency.
Costs are in 2014 dollars.
1 FTE = 1768 hours for an average year. P6 uses the actual calendar for each year with the exact number of work days.
Project Management labor is level of effort. Estimates based on assigned personnel and estimated effort.
Simulation infrastructure is included in Project Management because it is a general service made available to the entire
Project. Support for simulations goes away after designs are complete and we are in the construction phase of the Project.

Details of the Base Estimate (explanation of the Work, Contingency and Duration)

All activities related to the Management of the Project during the design phase from CD-1 to CD-3. Labor is all level-of-
effort for each fiscal year. Labor estimates are based on assigned personnel and scope of work. Actuals from FY 13 are
incorporated into FTE estimates.

Currently Assigned Personnel

Project Manager — R. Ray

Deputy Project Manager — D. Glenzinski

Project Mechanical Engineer — K. Krempetz — Also serving as Head of PPD Mechanical Engineering Department.
Project Electrical Engineer — K. Larwill — Also serving as Head of PPD Electrical Engineering Department.
Project Financial Officer — D. Knapp — Assigned full time.
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BOE — M&S Example

M&S Base Estimate:

Project Management M&S includes Project Office travel, computers for Project Office staff, software and
training, visitor support. M&S base estimate is extrapolated from FY 13 actuals.

M&S Actuals for FY13

Item Actual Cost ($k)

Computers, Software, Licenses 0

Visitor Support $20.7 Show % not $ to
Travel $2.2 prevent continual
Misc. $4.0 . .

Total 26.9 iterative updates

Project Management LOE FY14 (M&S) — 47501.3.1.001242

Item Cost (k) | Contingency| Contingency | Comments
Rule
Computers, Software, Licenses | $5 30% 3 Assume need to replace 1 - 2

computers per year. Cost of
computers well known.

Visitor Support $20 30% 3 Same level of support as in FY13

Travel $10.0 30% 3 More travel in FY 14 due to site
visits to solenoid vendors.

Misc. $4.0 50% 4 Assume similar to FY'13, but with

large uncertainty.

Total 39.0 32%

M&S Contingency:

Overall contingency of 32% based primarily on extrapolation from FY 13 actuals. See table above.

M&S Duration
Fiscal year task — 1 year duration.

2= Fermilab
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BOE - Labor Example

Labor Base Estimate:
Project Management labor is level of effort. Estimates based on assigned personnel and estimated effort.
Estimates for FY 14 based on actuals from FY13.

Project Management Labor Actuals for FY13

Resource FY13 Actuals | Comments
Project Manager 1.00 Assigned Full-time
Deputy Project Manager 0.66 Spends time on CDF wrap-up and Mu2e @ Project X Labor Contingency:
ES&H Manager 0.08 Effort relatively flat over the year. , , )
- - - Overall contingency of 29% based on extrapolation from FY 13 actuals. See table above.
Project Mechanical Engineer 0.50 Activity ramped up as year progressed as integration
and installation planning activities increased ;Z';:lrylz:::’;:z'i I year duration.
Project Electrical Engineer 0.51 Effort relatively flat over the year.
Finance 1.00 Assigned Full-time
Project Controls 1.74 Gardner (100%) + ramp up of Brown
Project Controls — Contract Labor | 1.80 Leeb (80%) and Nordhoff (100%)
Risk Manager 0.15 Activities ramped up as year progressed as we got
into risk evaluation and costing for CD-2.

Simulation Infrastructure Labor Actuals for FY13

Resource FY13 Actuals | Comments

Engineering Physicist 0.57 Effort relatively flat over the year.
Applic Dev & Sys Analyst 0.55 Effort relatively flat over the year.
Comp Science Researcher 0.24 Effort relatively flat over the year.
Computational Physics Dev 0.75 Effort relatively flat over the year.

Simulations Infrastructure LOE FY14 — 47501.3.1.001260

Resource FY14 Contingency | Contingency | Comments
Estimate Rule
(FTEs)
Engineering Physicist 0.50 30% 3 Extrapolated from increasing effort in FY13.

Contingency rule 3 applies because effort is based
on previous effort.

Extrapolated from increasing effort in FY13.
Contingency rule 3 applies because effort is based
on previous effort.

Applic Dev & Sys 0.50 30% 3
Analyst

2% Fermilab
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Contingency, Management Reserve & Undistributed Budget

« Contingency Established
— Estimate Uncertainty
— Statistical Evaluation of Risks (PRA)
— Controlled By DOE
« Management Reserve
— Allowed by DOE field Office

— Limit as Defined by PEP For Project Control
— Use of MR$ controlled by PM &
— Reduced and Replenished by BCRs L

° - ' Contingency, MR or UB
UndIStrIbUted BUdget are outside of CAMs control or

access.
- DraWS from MR CAMS cannot and do not count on
— F|e|d Changes any of these to “bail them out”,
“make them whole” or otherwise
— Authorized Un-priced Work reduce impacts of over-runs.
$& Fermilab
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EVM Cat 3 — Accounting Considerations (GL16-21)

16. Record Direct Costs

17. Summarize Direct Costs by WBS
Elements

18. Summarize Direct Costs by OBS Elements
19. Record/Allocate Indirect Costs
20. Identify Unit and Lot Costs

21. Track and Report Material Costs and
Quantities

2% Fermilab
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Collecting Costs

 Fermilab’s Oracle eBS (electronic Business Suite)
— Collects Actual Costs

— Accruals
« Automatic for Material Received at Fermilab
 Manual for Services & Materials Received Elsewhere

* Indirects are applied
— Rates set at Least Annually by CFO

* Adjusted at Fiscal Year End to reflect Actual Indirect Costs at
Fermilab

« May be Adjusted at Interim Dates
— Opportunities for Pass-through Rates
— Cap for Large Qualified Purchase Orders at $500K

2% Fermilab
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Collecting Actual Costs and Hours

« Labor
— Kronos collects Fermilab Labor Hours & Feed eBS

— Labor at other Institutions
e Actual Costs are Collected as M&S
 Scheduled as “Non-Labor” in Primavera P6

c M&S
— Actual Costs input to eBS accounting system
— Accruals (virtual actuals) are input to eBS accounting sys

 Monthly Interface with Cobra
— Actual Costs and Hours are Extracted from eBS
— Loaded into Cobra by PCS (See Graphic on Monthly Status
Reporting Cycle)

— Cobra and eBS Totals are Reconciled

Note: eBS is electronic Business Suite ey .
3¢ Fermilab
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Accrual Basics

« Accrual is the amount owed and not invoiced for work
performed or goods received

* Accrued amounts can be more or less than the actual invoice
for the quantity received.
— Since the invoice amount is entered into the system when the

Invoice IS matched to the PO line, the actual costs can be
higher or lower than the previously accrued amount.

2% Fermilab
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Accrual iIs NOT needed

« Once an invoice iIs entered and matched to the PO lines

— The amount matched is “costed” to that project/task
Immediately at that point in time. Regardless of invoice paid
status.

— There will be no need for an accrual because the invoice match
process creates the actual cost transaction at that point.

» Recommend Put in Monthly Accrual to Ensure System has not
let you down.

2% Fermilab
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Accrual I1s needed

* For service invoices (SN), goods received (GR), or goods
not-received (GN) i.e. items shipped to somewhere off site
— Areceipt is entered into Oracle

« SN “receipts” are entered by the finance person via spreadsheet
sent to accounting

* GR item receipts are entered upon receipt at of the item Fermilab
by the receiving department.

* GN item receipts are entered when someone [requestor or FFM]
notifies receiving to do so

— The PO line is eligible for accruals when the guantity received Is
greater than the guantity invoiced.

» Acceptance of the goods or services is not the initiator of an
accrual unless other arrangements are made with accounting.

2% Fermilab
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Accrual Process
(Unless other arrangements are made with accounting):

At the end of the month, the system looks for PO lines with
guantities received in excess of quantities invoiced (payment
status is not a factor in the process).

For anything where quantity received is greater than quantity
Invoiced, an accrual cost entry Is generated.

The next month on or around the first day of the month, all
prior month accruals are reversed via generation of accrual
reversal cost entries.

If during the next month accrual process for the same PO line
— The same mismatch is present the same amount will be accrued.

— The mismatch quantity increases the accrual will increase

— The mismatch quantity decreases the accrual will decrease

2% Fermilab
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Accrual Process Goods received then Returned:

 Regardless of whether the goods are received and kept or
received and returned, the accrual will follow the process
described above. This means unless other arrangements are
made with accounting, that:

 If the invoice Is rejected, and quantity is recorded as removed

— There will be no PO line where guantity received exceeds
quantity invoiced to “re-accrue” against.

— Since the invoice was rejected no cost was incurred.

— The outcome of the accrual reversal with no actual cost
would be a negative cost.

2% Fermilab
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Accrual Process Goods received then Returned (Cont.):

 If the invoice Is not rejected, and the quantity is recorded as
removed

— The Invoice will be matched to the PO line, costs will be In
the system as actual costs.

— The PO line quantity invoiced now exceeds the quantity
received.

— There will be no Accrual until the quantity received
exceeds the quantity invoiced.

« Unless credit is requested, after rejecting the invoice, justified
by returning the material, the payment will remain in your
actuals.

2% Fermilab
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EVM Cat 4 — Analysis and Management Reports (GL 22-27)

22. Calculate Schedule Variance and Cost
Variance

23. Ildentify Significant Variances for Analysis
24. Analyze Indirect Cost Variances

25. Summarize Information for Management
26. Implement Corrective Actions

27. Revise Estimate at Completion (EAC)

2% Fermilab
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Monthly Reporting Flowchart (12.PM-006)

EVMS: Monthly Status Reporting

69

Conduct
Monthly Status
Meeting (PMG)

Present PARS data t0

customer (for DOE
projects)

Report presented to
customer and FRA

management

Complete Monthly
Report

>

Enter inputs to
PARS (for DOE
projects)

e
(7}
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S
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Q
2
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- turnaround report schedule
[%] Process
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s EVMS Tool EVMS reports Review monthly
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© & Extract and Prepare other
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2 % Performance from procurement
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Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

2/16/2016

Monthly
Reporting
related to EVMS
Guidelines

17, 18, 19, 21,
22,23, 24, 25,
26,27,28,29 &
30
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Monthly Process Calendar
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DD = last day of calendar month

Fnal Status/Ackals Upload
ETC Rewiew/Approval
BCR Package Ready
Process approved BCR

PMG
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FRA EVMS Process —Analysis & Management Reporting
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Project Life Cycle — Monitor & Control Review

Introduce Changes Via
Change Control Process

Initiate Change Control
Process

72 Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals 2/16/2016

2% Fermilab



Update the Schedule - Verify

#  [activity D Activity Name Plarned | Activity % |Start Finish Total [Predecessars [ [ Fr2014[Fad, Frao14 [Far, Fvaois [Faz, Frao1s
Duration Complete v Float 2|2 2|2|2|2|2|2|2‘2|2
2638 384123004 (SPLIT) (APD) Generate Dravwings for Edge & Gap shims 12d 100% 12-May-14 2 28-May-14 4 359411100 [ ay-14 A, Mechanical Design Engineer
2639 38411.150.0 | (SPLIT) Design trolley and NMR probes SR 50% 02-Jun-14 2 19-Aug-14 133d | STARTJUMEZD: & 19-Aug-14, Particle Physics Expet
2640 35411 161 Procure titt sensor and gap sensor -Obligation 1d 0% 02-Jun-144 01-Jul-14 276d | 38411 160 I LS 01 -Jul-14, ME&S Standard: Y13 Base Yes
2641 38412.300.0 | (SPLIT) (APD) Generate Drawings for Edoe & Gap shims 53d T5% 02-Jun-14 4 14-Aug-14 442 | STARTJUMEZS ’ A EAUQ-M, Mechanical Design Enc
2642 384123300 | (SPLIT) (APD) Purchase trolley position readout TEd 40% 02-Jun-14 .2 17-Sep-14 143d | STARTJLNEZD: A 17-Sep-14, M&S Standard: F*
2643 A2970 L5 Preliminary Design on Passive Shims Ready for Review: O 0% 02-Jun-14 A 39411130, 38¢ g L5(Preliminary Design on Pazsive Shims Ready
2644 35411 160 Procure titt sensor and gap sensor -M&S 41d 0% | 01-Jul-14 27-Aug-14 235d | 33411140, 55 (ER . E— 27-Aug-14, MES Standard: Fy12
2645 38412.320 [APD) Purchase material for trolley and probes 30c 0% 20-Aug-14  01-Oct-14 1334 | A2970, 3541 - 20-Aho-14  — 01-0ct-14, M&S Standard:
2646 38412.321 [&PD) Purchase material for trolley and probes - Obligstion 1d 0% | 20-Aug-14 | 20-Aug-14 192d 38412520 20-Ahg-14 | 20-Aug-14, MES Standard: Fy13
2647 38411 180 Test gap senzors 23d 0% | 28-Aug-14  30-Sep-14 2350 m~. 28-Aug- Aﬂ _— 30-Sep-14, Particle Physics
2648 476-6.03.05.04.01.02 Final Design ¥ 02
2650 38412310 Procure the Edge and Gap Shims 400 0% |02-Oct-14 | 26-Hov-14 409d | 33412.300.0,3 n2-0ct14 e 26 Mov-14, MaS &
2651 38412.340 Machine partz for shimming trolley 30d 0% |02-0ct-147 12-Mow-14 433 38412520, 35¢ 02-0ct-14 = 12-Mov-14, Mechani
2652 38412311 Procure the Edge and Gap Shims - Obligation 1d 0% |02-00t-14 | D2-Oct-14 4430 3041 02-0ct-74 | 02:0ct-14, ez Santa +
2653 38412380 Testtrolley probes 10d 0% 17Feb-15 | 02-Mar-15 133d E"%Z-“o 17Febfs = O 0}
2654 AFTTO L5 Passive Shims Final Desion Complete od 0% m2Mar1g | 1330 F84123807 | | o *Lo
#2639 started on time, is ahead of schedule and is projected to finish on time. Data
#2640 started on time, but has not completed as planned (was planned as one day duration). date
#2644 should have started one period ago but did not. Duration is expected to happen as planned.
#2647 is being pushed by predecessor, #2644 not finishing as planned.
#2649 is suspect of poor status or not meeting planned expectations as it started very early, but appears to be finishing very late.
#2653 and MS #2654 are being pushed by #2649 finishing late.
* P6is a dynamic scheduling tool
* resource loaded
* logically tied
* analyze schedule after every update
* Scheduler
* CAM
* ensure proper status has been taken
3¢ Fermilab
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Monthly Reporting: Cost Performance Report Example

CONTRACT PERFORMANCE REPORT
FORMAT 1 - WORK BREAEDOWWH STRUCTURE
1. CONTRACTOR |2, CONTRACT |3, PROGRAM |4, REPORT PERIOD
b NAME |-. HAME n. HAME wFROM Orl-Fab- 2006
Sample Projecs b.TO 25.Fab. 008
| PERFORMANGE DATA
CURRENT PERICD CUMULATIVE TO DATE AT COMPLETION
ACTUAL ACTUAL
BUDGETED COST CO8T WARIANCE BUDGETED COST CO8T VARIANCE
WORK WORK WORK WORK WORK WORK BUDGETED | ESTIMATED | VARIANCE
ITEM PERFORMEDPERFORMED] SCHEDLLE COST PERFORMEDPERFORMED SCHEDLLE COST
{1 | (] [1L1] 53] B {8 | o (L] E (L] {11y 14 {15} {18
EQDOE_ " |
1.2 Title |
Fully burdened AYS 63,546 61,156 36,733 (2,390)  24,423] 219,01% 145073 161,960  (73,946) (15,837) 320,302 337,189 (16,887)
2.3 Title Il
Fully burdensd AYS 05440 109081 105777 13,621 3284 | 561,888 5827300 SA2OGS 20719 (558)] 1.216518 1,219,287 {2,764)
3.3 Far Site Construction
Fully burdensd AYS 35570 30013 29 BEE {5,557) 125 | 167818 143905 151,672 (23912}  (7,767) 580,022 579514  (19,492)
4.3 Project Management
Fully burdened AYS 2,155 1,158 38357 {297y (35189)) 65167  B5167 82224 0 {37,057) G85.868 735189  (39,320)
|Funding TypeTotals: 106,711 201,388 208755 4,678 (7,366)[1,003,601 028544 0DE8E11  (77,147) (62,267)| 2782711 2,861,179 (78 4G6H)
Undist. Budget [1] [i] 0
Sub Tota 10&,711 201,388 208 755 4,678 (7,368)[1,003,601 Q28544 QS E11 (77147) (B2,2687) 2782711 2881179 (78 468)
Management Resry. 517,288
Tola 106,711 201,388 208755 4,678 (7,366)01,003,601 925544 9ERE11 (77147 (62,267 3.300,000
af Fermilab
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Variance Analysis Thresholds (Default)

75

Variance Analysis Thresholds for Control Accounts

with Standard Resources N Ote th a.t-

T uncosted Labor

Yellow Thresholds . .
Cost Variance H O I
. Type Threshold limit O u rS IS ptl O n a
Schedule Variance
Dollars Current Period >+ 5% to <% 10% and > $50K
Cumulative >+ 5% to <+ 10% and > $100K
Variance Analysis Thresholds for Control Accounts |
Cost Variance . with Optional Uncosted Labor Hours
Schedule Variance Type Threshold limit
i >4 109 >
Dollars Current I.)elmd =+ 10% and > $100K Yellow Thresholds
Cumulative >+ 10% and > $200K S
Type Threshold limit
Schedule Variance
Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance in %) and th Current Period >+ 5% to <+ 10% and > 350 hrs

H -
ours Cumulative >+ 5% to <+ 10% and > 700 hrs

Cost Variance

Schedule Variance Type Threshold limit
Hours Current Period >+ 10% and > 700 hrs
Cumulative >+ 10% and > 1400 hrs

Changed by Exception

« FRA Management * Project Requirements

. . * R. k
° PrOJeCt ReqU|rementS . Blusdget

* FRA Management * Reflected in PMP
& Fermilab
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Monthly Reporting: Variance Analysis Report Example

76

Variance Analysis Report

Variance thresholds: Yellow £550K & £5% Current; 5100k

™ #5% Cumulative. Red £5100K & +10% Current; +5200% & +10% Cumulative

Current:

Cumulative:

Explanation of Variance/Description of Problem:

Impact

Verify that EAC makes
sense and that you
understand why it is

showing the numbers it is

on the report

CA: Project:
CAM: Peried Ending:
Report in 5K
Perlod Budget Earned Actuals SV(8) SV (%) cvis) CV (%) 5Pl CPI
Current: 137 204 122 LT 49%) a2 40% 1.49 1.68]
Cumulative: 8,059 7,565 8,309 (493) -6% (744) -10% 0.04 0.91
BAC EAC VAC (8) VAC (%)
At Complete: 25,164 26,006 (842) 3%

Corrective Action:

Monthly Summary:

Prepared by: CAM Date:
Reviewed by: PCS Date:
Approved by: PM Date:

Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

Be sure you understand
the Variance At
Completion (VAC)
numbers. How is it
calculated and can you
justify over or under-runs?
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Reporting Tools — Understand ETC

Time-Phased ACWP, BCWS & ETC in hours

Results HOURS
Sum of Value Date
Control Account Resource, CATE Cost Set o/30,/2014 103172014 11/30/2014 12/31/2014 1/31/2015 2/28/2015 3/31/2015 4/30/2015 5/31/2015 6/30/2015 7/31/2015 B/31/2015 9/30/2015
475.09.01 TR AG Project Manage ment EE Electrical Engineer Actuals 40
Biled 22t 360 B5.0 390
IT Infformation Technology  Actusls 45.E
Buwd get 360 ES.D 380
P'M Project Management Bled 2t e02 &6.0 51.6 57.4 574 57.4 £3.1 £3.1 574 £3.1 £3.1 &0.2 602
ETC 66.0 51.6 574 574 57.4 63.1 63.1 574 63.1 631 60.2 602
475.09.02 TDAC System Design and Test EE Electrical Engineer Bued g2t 64 22.4 608
ETC 117 107 672
IT Infermation Technology  Budgst 5E 33.6 720
ETC 176 160 E15
EC Srientist Bued g2t 128 44 F 448
ETC 235 21.3 576
475.09.03 Data Acquisition EE Electrical Engineer Actuals 2435
Eud get 1880 i71.0 24.3 0.0 1100 110.0 1GE.D isE.0 1340
ETC 1B 12E.0 1017 E5.0 83.3 1p5.7 105.7 1113 15E.0 1340
IT Information Technology — Actuals 513
Bued g2t 1260 138.0 10BE.0 7E.O 108.0 1320 132.0 1200 132.0 960
ETC 126.0 13E.0 10B8.0 JED 112.0 12ED 12E.0 1240 132.0 96810
5C scientist Biled 22t 63.0 65.0 54.0 35.0 5.0 65.0 66.0 60.0 66.0 480
ETC £3.0 £8.0 1.0 380 6.0 4.0 E4.0 E2.0 E6.0 480
475,09.04 Data P rocessing EE Electrical Engineer Actuals 40
Bled 2t 420 28.0 171 46.3 40 4.0 320
ETC 15.2 29.9 &8.7 420 28.0 4.0 440
IT Information Technology Bued g2t B40D 92.0 J2.0 52.0 720 BED BE.O BD.O BE.O 540
ETC 30.4 256 45.6 BAD 2.0 F2D 1018 533 113.B 533 57.E EBD
EC Scientist Buwd get £3.0 0.0 540 38.0 1.0 g6.0 £6.0 0.0 6.0 480
ETC 2.8 i8.2 3.2 E3.0 £8.0 540 7E.3 40,0 ES.3 400 43.3 E60
475.0:9.05 Controls and MNetworking EE Electrical Engineer Actuals 150
Biled 22t 63.0 51.0 22.3 3z4 386 22.0 240 66.0 480
ETC 24.0 43.3 510 32.9 425 13.3 B4 13.3 514 ELD
IT Information Technology  Actusls 170
Biled 22t 420 45.0 36.0 26.0 36.0 440 44.0 400 44.0 320
ETC 180 26.0 42.0 480 36.0 509 26.7 569 287 509 540
5C Sdentist Biwed gt 420 450 36.0 26.0 35.0 440 44.0 400 44.0 320
ETC 15.0 26.0 42.0 450 36.0 5059 26.7 569 28.7 509 54.0

2= Fermilab
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Reporting Tools — Understand ETC

Time-Phased ACWP, BCWS & ETC in Dollars

Ccontrod Acoount Results 30SEP2014 310CT2014 JONOV201A  31DECZ014 3UANZOLS ZEFEB201S J1IMARZ01IS  JDAPRZ0LS JIMAYZ01S 30 UN20MS 3UUL2015 31AUG201S  I0SEPZ01S cumulative
475.09.02 TDAQSystem Design and Test  Actualks -0.35 oD 0.00 0.00 0.oD [+Les] 0.00 000 0.oD 000 00D 000 0.00 035
CWVERHEAD actuals -0.35 oD 0.00 0.00 0.0 Lo ] 0.00 000 0.0 000 000 000 0.00 035

475.09.03 Data Acquisition Scheduled Q.00 QoD 0.00 1543442 3B/536.05 3,B63.61 0.00 0.00 0.00 0.00 QDD .00 0.00 5755409
artuals -0.53 L] 0.00 0.00 0.00 L Les] 0.00 0.00 0.00 000 0.00 0.00 0.0D <053

Etimatetoc 00D QoD 0.0 1543442 3B/636.06 3,863.61 0.0 0,00 0.00 0.00 00D .00 0.00 5755409

DIRECT_AYZ Scheduled Q.00 QoD 0.00 12 588.37 31455.53 3,148.558 0.00 0.00 0.00 0.00 QDD .00 0.00 4724350

Estimate to o 0LoD oD 0.00 12 598.37 3145593 3,145.58 0.00 000 0.0 000 000 000 0.00 4724330

CWERHEAD Scheduled QLoD 00D 0.00 283605 714013 Fi40L 0.00 000 0.0D 000 00D 000 0.00 1071019

Artuals -0.53 L] 0.00 0.00 0.00 L Les] 0.00 0.00 0.00 000 0.00 0.00 0.0D <053

Estimate to o QLoD 00D 0.00 283605 714013 Fi40L 0.00 000 0.0D 000 00D 000 0.00 1071019

475.09.04 Data Processing Scheduled Q.00 QoD 0.00 10,533.40 2733348 2,733.35 0.00 0.00 0.00 0.00 QDD .00 0.00 41,00024
Estimate to o 0LoD oD 0.00 10,533.40 2733348 2,733.35 0.00 000 0.0 000 000 000 0.00 4100024

DIRECT_AYS Scheduled QLoD 00D 0.00 BS1285 22282.13 2,228321 0.00 000 0.0D 000 00D 000 0.00 3342320

Etimatetoc 00D QoD 0.0 BS12.85 22,282.13 2,22B21 0.0 0,00 0.00 0.00 00D .00 0.00 3342320

CWERHEAD Scheduled Q.00 QoD 0.00 2,020.34 305136 30314 0.00 0.00 0.00 0.00 QDD .00 0.00 FITTO4

Estimatetoo Q.00 QoD 0.00 2,020.34 305136 30314 0.00 0.00 0.00 0.00 QDD .00 0.00 FITTO4

475.02.05 Controls and Networking Scheduled Q.00 QoD 0.00 333002 B375.05 B37.50 0.00 0.00 0.00 0.00 QDD .00 000 1256257
Estimate to o 0.0D L] 0.00 335002 B375.05 B37.50 0.00 0.00 0.00 000 0.00 0.00 0.0D 1256257

DIRECT_AYS Scheduled LoD oD 0.00 273052 6,527.30 BELT3 0.00 000 0.oD 000 00D 000 0.00 1024095

Estimatetoo Q.00 QoD 0.00 273052 6,827.30 GELT3 0.00 0.00 0.00 0.00 QDD .00 0.00 1024085

CVERHEAD Scheduled 0.0D L] 0.00 519.10 154775 15477 0.00 0.00 0.00 000 0.00 0.00 0.0D 232162

Estimatetoo Q.00 QoD 0.00 515.10 154775 15477 0.00 000 0.0D 000 00D 000 0.00 232182

Grand Tota Scheduled 00D QoD 0.0 28737.84 7434480 743445 0.0 0,00 0.00 0.00 00D .00 0.00 11151690
artualks -0.88 oD 0.00 0.00 0.oD [+Les] 0.00 000 0.oD 000 00D 000 0.00 -0.88

Estimatetoo Q.00 QoD 0.00 25737.64 7434480 743445 0.00 0.00 0.00 0.00 QDD .00 0.00 11151690

2= Fermilab
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Reporting Tools — Understand ETC

Time-Phased BCWS & ETC

Sum of Value Column Labels
Row Labels 10/31/2014 11/30/2014 12/31/2014 1/31/2015 2/28/2015 3/31/2015 4/30/2015 5/31/2015 6/30/2015 7/31/2015 &/31/2015 9/30/2015 Grand Total

HOURS 1,535.9 1,360.0 1,329.3 7767  1,457.4 16297 15817 15025  1,890.0  1,6615 896.9 948.9 16,573.5
EE Electrical Engineer 384.0 334.8 394.6 158.0 276.7 208.8 252.0 275.8 519.3 473.6 203.1 211.0 3,781.5
Budget 2500 1336 1434 1224 1456 132.0 1360 308.0 266.4 107 .4 99.8 1,8536

ETC 134.0 201.2 245.2 158.0 154.3 1452 1200 1358.8 2113 207.2 95.7 1112 19279

IT Information Technology 448.4 405.6 3516 208.0 456.0 514.9 5204 474.2 5364 455.4 246.4 280.6 4,898.0
Budget 2750 216.0 156.0 216.0 264.0 264.0 2400 2840 237.6 118.6 1110 2,3683.2

ETC 172 4 189.6 1956 208.0 2400 2509 256.4 2342 2714 217.8 1278 169.6 25348

PM Project Management 132.0 103.3 114.7 114.7 114.7 126.2 126.2 114.7 126.2 126.2 120.5 120.5 1,440.0
Budget 66.0 516 574 57.4 574 63.1 63.1 574 63.1 63.1 60.2 B60.2 7200

ETC 66.0 516 574 57.4 574 63.1 631 574 63.1 63.1 60.2 B50.2 7200

SC Scientist 5716 516.4 468.4 296.0 610.0 689.8 686.0 637.8 J08.0 606.3 326.9 336.8 6,454.0
Budget 368.0 288.0 2080 288.0 3520 352.0 3200 3520 2816 89.6 896 29838

ETC 2036 2284 2604 2960 3220 337.8 334.0 3178 356.0 3247 2373 2472 35,4652
FTEM 9.5 10.7 9.4 5.5 10.3 10.5 10.2 10.7 12.2 10.7 6.1 6.4 112.2
EE Electrical Engineer 2.4 2.6 28 11 2.0 1.9 1.6 2.0 3.4 31 1.4 1.4 25.6
Budget 15 11 11 09 10 09 10 20 17 07 o7 124

ETC 03 16 17 11 11 10 0.8 10 14 13 0.& 0.8 132

IT Information Technology 28 3.2 25 1.5 3.2 3.3 3.4 34 3.5 29 1.7 1.9 33.2
Budget 17 17 11 15 17 17 17 17 15 08 08 159

ETC 11 15 14 15 17 16 17 17 18 14 0g 11 17.2

PM Project Management 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 9.8
Budget 04 0.4 04 04 0.4 04 0.4 04 04 0.4 04 04 49

ETC 04 04 04 04 04 04 04 04 04 04 04 04 49

5C Scientist 3.5 41 3.3 21 4.3 4.5 4.4 4.5 4.6 3.9 2.2 23 43.7
Budget 23 23 15 20 23 23 23 23 18 06 06 202

ETC 13 18 18 21 23 22 22 23 23 21 16 17 235
F-BDN-AYS 127,511.8 111,227.7 1126840 65,6663 113,276.6 1257751 121,1145 1156617 154,269.8 137,463.4 76,030.7 82,1880 1,342,869.6
EE Electrical Engineer 44,480.7 38,780.8 457145 18,3043 32,0519 34,6134 291942 319489 60,1648 54,6609 23,0457 242243 437,184.5
Budget 28,962.5 154776 17,1522 141801 17,3312 15,2522 157556 35,6818 30,659.3 11,962.7 11,3418 2138370

ETC 15,5181 23,303.3 285223 1835343 178718 17,2823 139020 151933 244330 240016 110830 123825 2233474

IT Information Technology 61,2261  55,382.0 480087 28401L0 62,263.8 70,304.7 71,0633 6475L9 73,2980 61,9455 33,0760 380547  667,725.7
Budget 37,685.0 294534 21,3008 2945834 36,0475 36,0475 327704 350475 32,203.3 15,628.8 14 897.0 3216154

ETC 23,5401 258886 26,7079 284010 327704 34325712 35,015.8 319815 37,2005 2974232 17,447 2 23,1578 3461103

PM Project Management 21,805.1 17,004.8 189002 18,909 18,960.8 20,857.0 20,857.0 18960.8 20,857.0 20,857.0 15,909.0 19909.0 237,959.5
Budget 10,902.5 35324 94805 94805 94805 10,4235 10,4285 948305 104235 104285 9,954 5 9,954 5 1189797

ETC 10,902.5 85324 94805 5,480.5 94305 10,4285 10,428.5 94805 10,4285 10,4285 59,9545 99545 118979.7
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VAR — Narration (Four Elements)

Explanation of Variancef/Description of Problem:
Echedule Variance is within threzheold
CostVariance iswithin threshold

Cumulative:

Schedule Variance is within threshold

Unfawvorable Cost Variance is due to Task 47504.4011144 | marked complete in April without the creation of an accrual. Because the missing accrual was prior to the initial baseline date of 4/30/14, the 5=P=A balancing transaction removed the
budget from the control sccount. When the material was received in July, an accrual wasentered in the sccounting system, and the variance became apparent.

ImEct:

The paid invoice for Task 47504.4011144 is reflected in the BEAC and is the primary contributor to the forecast overrun at completion.

Corrective Action:
When the baseline iz established, followed CO-2 approval, setting the bazeline equal to actual cost will restore the correct budget amount.

Maonthly Summary

Prepared by: Date: Approved by: Date:
Marc Buehler 10/10/2014

* Explanation of Variance
* Impact

* Corrective Action
 Summary (Optional)

2= Fermilab
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VAR — Narration (First Two Elements)

Explanation of Variance/Description of Problem:
(Current Period:

Schedule Variance is within threshold

CostVariance iswithin threshold

[Cumulative:

Schedule Variance is within threshold

Unfavorable Cost Variance is due to Task 47504.4011144 | marked complete in April without the creation of an accrual. Because the missing acorual was prior to the initial baseline date of 4/30/ 14, the S=P=A balancing transaction removed the
budget from the control account. When the material was received in July, an accrual wasentered in the accounting system, and the variance became apparent.

Impact:
The paid invoice for Task 47504.4011144 is reflected in the EAC and is the primary contributor to the forecast overrun at completion.

Explanation of Variance Impact
» Current * Schedule
» Cumulative  Cost
* Cost  CA
* Schedule * Think Successors
v' What * Project
v’ Why
» Justify EAC and VAC

2= Fermilab
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VAR — Narration (Last Elements)

Explanation of VariancefDescription of Problem:
Current Period:

Echedule Variance is within threzheold

CostVariance iswithin threshold

Cumulative:
Schedule Variance is within threshold

Unfawvorable Cost Variance is due to Task 47504.4011144 | marked complete in April without the creation of an accrual. Because the missing accrual was prior to the initial baseline date of 4/30/14, the 5=P=A balancing transaction removed the
budget from the control sccount. When the material was received in July, an accrual wasentered in the sccounting system, and the variance became apparent.

Impact:
The paid invoice for Task 47504.4011144 is reflected in the BAC and is the primary contributor to the forecast overrun at completion.

Corrective Action:
When the baseline iz established, followed CO-2 approval, setting the bazeline equal to actual cost will restore the correct budget amount.

Maonthly Summary

Prepared by: Date: Approved by: Date:
Marc Buehler 10/10/2014

Corrective Action Summary (not Required)
 Plan to Return to PMB  Accomplishments
 Time-frame to Correction * Technical Challenges

* Track Actions to Completion ¢ Look Ahead

Ensure your VAR is Approved (Project Manager)
& Fermilab
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Cobra Reports —VAR Bad Example

CLASSIFICATION (When Filled In)

CONTRACT PERFORM ANCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. MAME a. NAME a. MAME a. FROM (YYYYMMDD)
b. LOCATION (Address and ZIP Code) b. NUMBER b. PHASE 2014/ 08/ 01
b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO Jc. EVMS ACCEPTANCE
No . Yes [YYYYMM DL 2010/01/ 28 2014/ 08/ 31
5. Evaluation
Budget Earned Actuals SVin & SV in % CVin s CVin% 5Pl CPI
Current: 24 24 -B0 0 Fa 104 441% 1.00]
Cum ulative: 1,062 1,062 1,057 0 % 25 2% 1.00| 1.02
BAC EAC VACInS VAC in % TCPI to BAC TCPI to EAC
At Complete: 3,456 3,436 20 1% 0.99] 1.00

Explanation of Variance/Description of Problem:
Current Period:

chedule Variance & within threshold
The favorab e Cost Variance results from the transfer of 1036 hours of labor to an uncosted scientfic effort charge code. This month's cost transfer corrects the cumulative actual costs for this uncosted scientific effort tha was

previously incorrectly crediced to a 475.04.01 chargeable task code.

Cumulstive:
Schedule Variance & within threshold
Cost Variance iswithin threshold

Why and how would
uncosted labor cause
Cost Variance?

mpact vV ©
Maone, except to correct an error in labor asignment.

Corrective Action:
Mo corrective action isrequired.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
The positive cost variance isunderstood. It s caused by a cne-timetransfer to hoursfrom 475.04.01 chargeable task codeto an uncosted scientific effort charge code.

2% Fermilab
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Cobra Reports — VAR Good Example

CLASSIFIC&TION-[When Filled In)

COMNTRACT PERFORMAMNCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB Mo. 0704-0188

1. CONTRACTOR |Z. CONTRACT |3. PROGRAM 4. REPORT PERIOD
a. NAME a. MAME a. MAME a. FROM (YYYYMMDD)
Fermilab MuZe Mu2e Cosmic Ray Veto Aug2014
b. LOCATION (Address and ZIF Code) b. NUMBER b. PHASE 2014/ 08 /01

475 Electranics b. TO (YYYYMMDD)

c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE

No X Yes (FYYYMMDL 2010/ 01 /28 2014/ 08,31

5. Ewvaluation
475.08.06 Cosmic Ray Veto Electronics

Budget Earned Actuals SVin § SVin % Win$ CV in % 5Pl CPIl
Current: &7 0 29 -&7 -100% -28 - 0.00 0.00)
Cumulative: 364 148 202 -2 16 -55%| -55 - 375 041 0.73

BAC EAC VAC in § VAC in% TCP1 to BAC TCPI to EAC
At Complete: 1,720] 1,635 25 o 104 1.10)

Explanation of Variance/Description of Problem:

Curmrent Period:
Schedule Variance is within the threshold
Cost Variance iz within the threshold

Cumulative:
The unfavorable schedule variance results from the completion dates of the Counter M otherboard and Readout Controller activities being extended from September to the end of December. The reason for the
delay isdue to the consideration of an altemative readout chip, VMM 2 being fabricated at BML. Evaluation of this altemative took longer than anticipated and resulted in delaysto the prototype electronics
fabrication.

Cost Variance is within threshold

- L2

The is sufficient float that there is no schedule impact. The VM M2 chip was found not to meet requirements.

Corrective Action:
Reschedule the electronics activities to be completed in January 2015.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):

Prepared by: Date: Approved by: Date:
Michael Gardner, Project Controls 10/8/2014 Craig Dukes, CAM - via emai 10/9/2014

2% Fermilab
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Monthly Reporting: Corrective Action Log Example

APPENDIX F Correction Action Log

i i i N ol - i

Purpose of the Log is to track Corrective
Actions from VARs to final disposition.

2= Fermilab
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Monthly Reporting: Management Analysis Report Example

86

Fopan Perid: Fen-08 |
Cur. Pariod Cumulstive |
Conerol Account BEWS BOWP [AYS)  ACWP(AYS)  SVIAYS) SV | CVIAYS) | CV(®) | 5P CPi | BCWS[AYS) BCWPAYE) | ACWP(AYS)  SWIAYS]  SVi%)  CVAYS] CVI[%) 8Pl CPI | BAC (AVS)
R&D
1.00 AW EO0R COSTE (] ] [ [ LE ] 0% 100) 100 ] (1] 18830 % 6830 SCE%| 100 Goa| ]
1.01 B Upgraces 457 056 00,207 121,072 | IEETTE] I SEES] I 022 083 1,324,008 1,154 540 1233 813 _EB 087 0.84| 5246 656]
1.02 M Lenrades EENT 16453 20451 | S8 IS 0S| B 051 170 108,572 143 550 151,514 TS M 1.30) 084|067 303]
1,03 MUN Upgracies. 238,240 20,062 31614 M) DT DR N 002 066 411,641 T71,482 426,192 | IETE I T YT Y 1.7 1.81]  2,118,285]
1,04 AN Spars Piysics 6,782 T AE3 0 T A A I 110 N 36,165 41,578 00 B4 195 WA | &2 06z
1,008 AL Project Management (] ] TA7T3 [ % 1,373 -100%[ 1.00] 0.00 344 66 344 698 Z5H 602 [ 1.00) 135 dadGad|
1.1 e e Building RED [1] 1] 40,734 0 0% 40,234 -100%|_1.00) 0.00 2274510 2274519 1,655,203 [ e T TR 1.0 1.38| 2,274,519
1.2 Liguia Seintilater RS0 11 A4 4751 2740 T R 0.35) 188 FLE 256,164 FARREED L K v O - -
1.5 WLS Fiber RED 25,303 87,109 100,043 &1,807 2427 NSRS 344 OBE 172,208 734,014 260,222 1.36| 0.90 340, 908
1.4 PG Extrussion RAD 81,085 0 18,828 -100%  -19,879 -100%/|_0.00] 0.00 1,006,723 838,211 S74.916 ! 083 0.86| 1348384
1.5 PG Mosuls RAD F0E.736 5300 [ : 1k .08 Mk o, 160 550,73 1041 055 IR k0T 066 0.53)  1,556.540
1.8 Exctrenics RED 155 840/ 19,443 14471 ISR —— 012 134 420,048 313,050 B aicms| ok 0.73| 0.57| 1473437
1.7 A0 RAD 125,175 1,747 17 ST T | 001 010 336,410 218,044 TaE 136 I 064 0.27|  1,383720
1.8 Detuetnr dssemsty RS0 260,125 13,117 36, d-az ‘m—— 005 036 1,270,768 878,666 1,733,144 IS ] I T = N ETE” .69 051 2,850,906
1.9 Projuct Numsgsmant RAD o ] 0% 100] 1.00 9,184,127 9,184,127 9,350,785 [N 1.00] 088  9,184127
Construction
2011 Recycier fong Medilicaticns 5264 2347 1057 SN D i s 008 237 iR T5T 1055 _—_— GG FET| 7EI6S0
2001 2 Racysiar Kackar System 164 656 1,207 344 IS ] T s I 0.03| 222 164,66 4,207 :44 ‘Eﬂ—— 0.03| 1222| 7,810,714
0013 Recycier instramentaticn {1 1] [] [ % 0 0% 1400] 1.00 ] (1] 1.00) 1.00] 1421482
2021 MI Moditications 1,537 0 0 -1837 -100% 0 0% 000 1.00 1,637 1,395 a ———— 085 WA 373,333
2002 201 RF Cavities 10,572 1,845 14 E02 - 048 013 10,572 3501 14,an2 I I SO RS .37 0.27| 1433002
20031 PuMi Primary Proson Besm 118,304 ] 7. 4-!? -1_&_1_11.1‘_ T 487 -100%| 0.00) 0.00 116,304 13,636 7.487 -.L.A....J-...n:l_— 012 182 1,450,655
203 2 MuMI Target Mall Tes heical Companens o 0 [ 0% 100] 1.00 ] o 0% 0% 1.00) 1.00] 1634501
203 3 MuMI Target Hall Infrustrsctuin (1] 3,148 5335 ———— Mk | 356 ] prREL s,ass ———— WA | 2541 1,716,958
2003 4 MuMl Decay FipsHadien AbserzanUslites [i] 1] 0% 100 100 {1 1] 1] 0% 1.0 1.00] 828,793 |
2004 Project Maragemsent - AR - Comstractisn 67,857 67 852 z:.s-aﬂ ———— 100] 272 274,403 274,403 250, m ———— 1.00) 109| 5 158.684]
211 ia Prepantion Packigs 13,820 13,850 23,000 | D I e BeEERE 1.00 060 384,008 166,850 281707 AT s 5,152 I3%| 0.86  130| 11,530,403)
1.2 Far Detector Buisting 83 768 420 841 za.mn -EEE-?E:‘S 5102|1830 56,226 1,055,350 srsena ‘E__‘EE‘EEEE]‘SE 1087 156| 35857 247|
213 Sin and Building Secwity 1] 1] % i 0% _100] 1.00 ] ] il 0% 1.00/ 1.00] 185 504]
1.4 Management - Site ind Buiiding - Construction 15,653 0 15, 353 -100% 0 0%| 000] 1.00 15,853 [1] .15 ns‘s -1.:% [i] 0% 0.00) 1.00] 171.588]
2 10 Project Manigement - Hova Project - Gaastiucsion 61,875 61,875 55 mn — T 100 .42 730,227 730,227 .&ae..age. ——-I]IEE]-EE 1.00| 1.24|  58581528]
221 Minesad O (] ] % o 0% 100] 1.00 ] (1] [ 0% 1.00) 1.00] 12,687,377
223 Pasudocumene a 1] o 0 % 0 0% 100] 1.00 0 [1] a n n% [1] 0% 1.00) 1.00] 1,783,108
223 Wirveshifters and Stadis 425 1] 1] 1] [1] 0% 1] 0% 100 1.00 1 1] 1] 0% o 0% 1000 1.00] 2 242 66|
224 Blanging 3,358 3,358 0/ [N RN DG NN 1.00) Nk 3,368 3,358 O [ P ESE DRI 1.00) WA | 747440
228 Transport - Liguid Seintiliaior ] 0% 0% 100] 1.00 0 [1] 0% % 1.000 1.00] 1455418
226 Management - Liquid Scintilaio: - Construction 1854 1654 O [ % s I 100 M 1,884 1554 O D T ES R 100 WA | .77
251 Procuran ant - WLS Fibier [ ] [ [i] % 0 0% 100] 1.00 ] [i] [ ] 0% 0% 1.00) 1.0 54,380(
5.2 Prosuction - WLS Fitsr {1 1] [1] [ % [ 0% _1400] 1.00 ] (1] [ 1] 0% 0% 1.00) 1.00] 9,858,774
253 Management - WLS Fibar - Censtustion 863 BE3 0 I RO REES DR 1.00] N 863 863 0 R R D N .00 N | 37 54|
.41 Procuran st - PYE Extrisisns o ] [ [i] % 0 0% 100] 1.00 ] [i] a ] 0% 0 0% 1.00) 1.00] 177,681
.42 Extruaicn Fro-Produstion (1] ] [ [ % ] 0% 1400) 1.00 ] (1] [ ] % [1] 0% 1.00) 1.00] 1,172,758
203 Batrusion Production o 0 [ [i % [ 0% _100] 1.00 [ o [i] 0 0% [i] 0% 1.00) 1.00] 21,776,474
.44 Prosuction Qually Asaurnecs iad Extvision Evaluation (1] ] [ [i] [ 1] 0% 100) 1.00 ] (1] [ ] % [1] 0% 1.00) 1.00] 605148
.49 Smipuing & Handling - PVC Ednusicns 71,266 ] o .71298 -100% i 0% 000| 100 1,266 1] o T8 0% [i] 0% 0.00) 100]  7A2067]
N - 8537 1402 [1] A0 R 016 Mk 8,637 1,402 1] IO R 0.6 hea | 761,516
251 End Seaks (] ] [ [i] % ] 0% 100) 1.00 ] (1] [ ] % [i] 0% 1.00] 1.00] 1,798,372
252 Cptical Coanecior Preduction o ] [ i % [ 0% _100| 100 ] [i] a ] % [i] 0% 1.00) 1.00] 118.077]
253 Medule Preduction {1 ] [1] [i [ 1 0% 100|100 ] 1] [i] ] % [i] 0% 1.00) 1.00] 7,603656)
284 - 12,082 12 n92 O NG PO D062 R 1.00] N 61,067 81,067 O e 81,087 100% 1.00) WA | 785,531]
261 APD cduie Production [ [ il % 0 0% _100] 1.00 ] [i] a ] 0% [i] 0% 1.00) 1.00] 6,758 735
262 Reaseut - FER (] n [ [ % 1] 0% 140) 1.00 ] (1] [ ] % [] 0% 1.00) 1.00] 2610747
263 Rendeut infasinucnies o 1] [1] [1] [] 0 0% 100] 1.00 ] [1] [i] 0% [1] 0% 1.00) 1.00] 2,805 067]
6.4 Management - Elctiomnics - Comslruction 751 751 O/ I S TS AR 1.00] MiA 751 751 0 [N R MNTSE R 1.00) hea | 36.178]
271 DD Suftwars. o ] [ [i] % [ 0% 100] 1.00 ] (1] [i] ] % [i] % 1.00) 1.00] 778,285
7.2 040 Hardware a 0 [] [1] % 0 0% 100] 1.00 0 [1] [i] 0 0% [1] 0% 1.00) 1.00] 2,100,306
7.3 Integratian - DAQ {1 ] [ [i] [ [ 0% 1.00] 1.00 ] (1] [ ] % [i] O 1.00) 1.00] 441042
7.4 Dotactos Conteed Systum [ ] [ [ 0% [ 0% 100] 100 ] [ [ ] 0% [ 0% 1.00) 100|204 &4
2 7.8 Management - DAS - Cen struction FiE] 213 [1] O DTS TR .00 Mk 213 Fik] a ) INRgE 1.00] HAA | 7464]
281 Muar Detecter Site Praparation 25,556 4814 46,427 [NEHOUTA0 IO IS R 018 0.0 25,555 56,056 46,227 INNNEES00 DU I s 2 5a 42| 3,578.374]
202 Machasical Corstniction and Insallition - Nais Deteetor A5 o ] [i] % 0 0% 100] 1.00 ] [i] ] 0% [i] % 1.00) 1.00] 492,573
283 Liguid Scintilatcr Filing Sguipm et - hasr Detector Assemb (1] ] [ [ % ] 0% 1400) 1.00 ] (1] [ ] % [1] 0% 1.00) 1.00| 54,128
284 Instabatien Coondination - e Duse cter Assembly o 0 [ [i] 0% [ 0% _100] 100 ] o [i] 0 0% [ .00 1.00] 32,051
288 Management - Niar Detectir Assamsly - Constuetion 1566 1508 o s s .00 ik 1,508 1,506 O E0E R0 1.00) ROA | LR
291 Mechasical Systens - Far Detecior Axsen by 27,012 1] [1] 27012 -100%; 1] 0% 0.00] 1.00 29,040 2,008 4,602 IR DO DEEE . 0.07 0.43]  1,790.568|
202 Detmetor Infrustructure - Fir Desscter Assembiy 34,746 ] 0 34748 -100% 0 0% _000| 1.00 34,745 [i] 0 34746 -100% [i] % 0.00 1.00] 475003
203 Soingllator Filing Equigment - Far Datictor Assanbly 40578 ] 0 48978 i) 1] 0% 040] 1.00 49,878 (1] 0 4987 i [] 0% 0.00) 1.00] 458304
294 Bleck Aasenbly snd Bstallation - Far Detector Assenily ] 1] 1] 1] 0% 1] 0% 1.00] 1.00 ] 1] [1] & 0% o 100 10a] 7705178|
zas - Far Detector Assenily - 0487 &452 0 D) 0 SEAeE AT 100 Rk 4% 88T 43 kT [ 1.00) RiA B67.538|
AED SubTotal (WES 1.0-1.9) 1,600 083 315,909 D] 1,376,884 1% 87,831 A% 048] 078 17.986.272 17,302,324 18 654 536 | RE0REAT D 1,382,112 5% 0.06| 0.03] 20547858
Construction SubTotal (WES 2.0-2.10) 807,954 530,570 2o 665 [IBEECAIE-TIE- O o0: 508 2,150,797 2,857,075 1:8052: I EEECIEC I Y 104 141 179,251,681
Project Total 2,500,917 A4 569 608,585 [IEK mm 2%  7Em 0% IEDIRE 20.147.069 19,859,400 20,585,154 | TETGe8 DN I eeasTed DN 0.09) 047| 208,799,539
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Monthly Reporting: Customer Analysis Report Example

Report Period: Dec-U8

Current Period Cumulative
WES Level 2 BCWS (AY$) = BCWP (AYS) @ ACWP (AYS) | SPI | CPI BCWS (AYS) | BCWP (AYE) | ACWP (AYS) | SV [AYS) | CV(AYS)  SPI | CPI
R&D
1.0 ANU R&D 11,282 148,680 34,144 R 1,469 499 2,239 748 1,763,926 770,249 4822 1.7
1.1 Site and Building R&D 35,558 16,001 265,893 [EE 2,203 404 2,274 519 1493436 71,115 781,083 0103 R
1.2 Liquid Scintillator R&D 8436 8436 2441/ 51.00 243 462 243,507 200578 25 429290000 121
1.3 WLS Fiber R&D 12,635 11,149 28,816 1 088 146,305 143,189 159,848 -3,716 -16,659 ° 0.97 | 0.90
1.4 PVC Extrusion R&D 0 6,198 12,405 N 925,639 931,837 948,616 6,198 -16,780 0101 098
1.5 PVC Module R&D i 3,239 128,231 | 540,108 512,507 1,020,254 =27 6000 -507,757 0SS
1.6 Electronics R&D i 2,748 17,600 N 273,209 286,484 523,058 13,275 -236,614 BSN0S
1.7 DAQ R&D i 2,053 1,593 SN 214,243 216,287 778,955 2033 -BE2.65E. 101
1.8 Detector Assembly R&D 50,788 21,031 81415 S 919,841 865,571 1,628,583 54270, -763,312 50054
1.9 Project Management R&D i 0 0 1.00 9,184 127 9.184 127 9,359,813 0 -175686 100 098
Construction
2.0 ANU Construction 0 1,167 30,671 N 206 551 221,354 214470 14,804 6,885 N R0E 103
2.1 Site and Building 13,820 474 404 46,000 368 823 768,167 865,617 395,344 -97 450 B | 0.89
2.0 Project Management - Nova Project - 61,975 61,975 39,585 606,278 606,278 491,909 0 114,369 ° 100 1.23
2.2 Liquid Scintillator 0 0 0 0 0 0 0 0 1.000 1.00
2.3 WLS Fiber 0 0 0 0 0 0 0 0 1.00 1.00
2.4 PVC Extrusions 0 0 0 0 0 0 0 0/ 1.00f 1.00
2.5 PVC Modules 12,092 12,092 0 36,882 36,882 0 0 36,282 1200
2.6 Electronics i 0 0 0 0 0 0 0 1.000 1.00
2.7 DAQ 0 0 0 0 0 0 0 0 1.00 1.00
2.8 Near Detector Assembly 0 0 0 0 61,242 0 61,242 61,242 |
2.8 Far Detector Assembly 8492 8492 0 27,930 27,930 4652 0 23,238 00
R&D SubTotal (WBS 1.0-1.9) 118,698 219,534 572,538 16,120 458 16,897,786 17877417 77328 -979,631 0105 PSS
Construction SubTotal (WBS 96,380 558,131 116,256 - 1,246 483 1,721,853 1576687 475390 145,166 1.38 | 1.08
Project Total 215,078 777,665 688,794 - 1.13 17,366,921 18,619,638 19454,104 1,252,718  -B34.4650 1.07 @ 0.96
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How to Manually Calculate ETC

Information Needed to Start Calculations

* BAC = Budget at Completion * EAC=ACWP, + ETC
* BCWS;, = Cumulative BCWS * ETC=EAC-ACWP
* BCWP ;p = Cumulative BCWP * ETC=BAC-BCWP
* ACWP ;p = Cumulative ACWP * VAC=BAC-EAC

88

Cumulative to Date @'
BCWS BCWP ACWP BAC ETC EAC VAC
1,000 500 700 10,000 9,500 10,200 -200
1,000 1,000 700 10,000 9,000 9,700 300
1,000 1,000 1,000 10,000 9,000 10,000 0
1,000 1,500 1,000 10,000 8,500 9,500 500
SV=P-S CV=P-A
SPI=P/S CPI=P/A
Jt H
3¢ Fermilab
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How to Calculate ETC (Cont.)

EAC = ACWP_, + ETC
ETC = EAC - ACWP

ETC = BAC — BCWP;p + Known Future Deviations
VAC = BAC - EAC

Cumulative to Date
Known
BCWS BCWP ACWP BAC ETC EAC VAC SPI CPI cv Future
Deviation
1,000 500 700 10,000 9,500 10,200 -200 0.50 0.71 -200
1,000 1,000 700 10,000 8,600 9,300 700 1.00 1.43 300 -400
1,000 1,000 1,000 10,000 9,000 10,000 0 1.00 1.00 0
1,000 1,500 1,000 10,000 10,500 11,500 -1500 1.50 1.50 500 2000
1,000 1,500 1,000 10,000 8,500 9,500 500 1.50 1.50 500
X A i
OQ O EVMS is:
)
Q e * Management Tool
g, e Communication Tool
2= Fermilab
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Cobra Calculated PF=1 EAC

Statistical Forecasts:

 Allow a calculated revised ETC and forecast values without
manual input

* Cobra has many ways to Calculate EAC
* Performance Factor (PF)=1 is the most commonly used at FNAL

PF=1
* Assumes that the project will perform all remaining work
according to budget

e Calculates ETC by subtracting BCWP or EV from Budget at
Completion

Example Calculation:
ETC = (BAC) 1000 — (BCWP) 700 = 300 (+/- affect of escalation)
Forecast = (ACWP) 900 + (ETC) 300 = 1200

2% Fermilab
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Cobra Calculated PF=1 EAC Used to Validate

Use Calculations to Validate CAMs Assumptions
* PF=1 Does not account for past Performance Variations
* Assumes past performance (Negative or Positive) were not
indicative of future performance.
* CAM Assesses and Analyzes Future Work (ETC):
* |fthe following are True than PF=1 is appropriate
* RemainingBaseline Resource Assumptions are still applicablei.e. will not
increase or decrease
* Past Performance is not expected to continue in the future or Performance
for future work has already be accounted for via processed BCR or applied

Manual Forecast
* PF=1 Calculated EACrealistically reflects CAMs analysis

* All Anticipated deviations from Baseline Cost Must be either:

* Manuallyentered via. Manual EAC
* Accounted for in Processed BCRs for future work

See 12.PM-006 (allows calculated EAC to Validate CAMs EAC Assumptions)

2% Fermilab
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How to Calculate ETC using P6 (Manual EAC)

P6 update included forecast dates and resource remaining units

Activity 1D Activity Mame Activity 9% |BL Start (BL Finish | Start Finizh “ariance - Tatal

= Project: 475.02-20140930

BL Finizh Float

#__ Contrel Account: 475 02 01 Accelerator Proiect Manaaement 10144 9/21420 104114 10/20420

-21 498

General |Status |Resources |Codes |Predecessors |Successnrs |Nutebnu:|k |Steps |Re|ationships |Expenses |Summar3-' |Feedback |WP3 & Docs

i‘ Activity |2253.5|:|1 IF‘rn:u:ure Dump PartzMaterial - Ma35

Activity Type Duration Type %% Complete Type
ITask Dependent j Fixed Units j IPhysicaI
WES F?xed Duraﬂun 4 Un'rts. _

Fixed Duration and UnitsiTime

[Fhy 476-6-2.02.02.05.03 Implementation e

Fixed UnitziTime

ISy e 0 0 00 e

47502.07.03.002000 Final LCW systemn design [remaining) 0% 81414 1121714 841144 1241514 -14 250
47502.07.03.001117 Final %acuum Design 16.4% 7/744  12/26M14 8144 -13 224
4780207 03.002010 Final compressed air spster design 0% 8194 112114 101414 1/28415 42 222
Chargeahle Task Code: 477 077 477 00 0T 0 TooReio ot o mem mmdndio s Mot o e i T A e cima s nonaE o Joan
Chargeable Task Code: 4 A cfivity %% Performance % Schedule % Phy=ical % Unitz % Labor Cost %
Chargeable Task Code: 4 7oyt Complete Complete Complete Complete Complete
Chargeable Task Code: 4
Chargeable Task Code: 4, 100% 100% 100% 100% 100% 0%
Control Account: 475.0
Contrel Account: 475.0 100% 100% 100% 0% 100% 0%
100% 0% 0% 0%

General | Status | Resources | Relstionships |Codes |N0teb00k |Steps |Feedback |WPS & Docs |Expenses |Summary |

i‘ Activity [47502.07.03 00117 |Final vacuum Design

Resource D + |Resource Name
FriaD_ELEC . " _TECH ectr mbly Technician 80.00n
FHAD_ENGMNRING_PHYST Engineering Physicist 40,00k
FrAD_MECH_DESIGM_EM Mechanical Design Engineer L B Y 12THS 200.00h

S Hurd D FrAD_MECH_DRAFTER Mechanical Drafter I E 12TNS 350.00kR

Planned Unitz

Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals
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How to Calculate ETC using P6 (cont.)

P6 Forecast dates and remaining units integrated into Cobra

I I Code I Description .
Chtrl Acct WP Description Cakd Budget Hours Budget BALC Hours Bz
» 47 uum Design -
4750207 47502 07.03.000210 Develop Wacuum |nstallation 5chedule $0.00 0.00 $3.087.26
. - jl PR PR P W=y =V I PR . PR
General  Resource Assignments | Milestones/Steps | Notes |
Clazs Filker: Coszt Set Filker:
IAII Classes j I _I
Resource Assignment: Time Phaze:
Fiesource | Description |Class | Class Description | |Resut Units | TOTAL |30cT2014  |30MOV2014  [3IDEC2014  WatJanzmis |
| FNAD_ENGNRING_PHYST  Enginesring Physicist CB Current Budget [BCWS] L0000 2343 23.08 2564 2173
FNAD_MECH_DESIGN EN  Mechanical DesignEnginesr | CB Current Budget [ECWS) ES pOLEE EL0D ) 1887 4.7 16.41 13.95
| FNAD_MECH_DRAFTER Mechanical Drafter CE Current Budget [ECWS) FTEM FEADS Wrs D12 0.12 012 010
| FNAD_ELEC_ASMBY_TECH  Electrical Assembly Techrician  CL Canfingency - Labor FTEY HEADS ol oo oo om oo
FMAD_ENGMRING_PHYST  Enginesring Physicist i Contingency - Labor DIRECT & 172822 511.33 400.63 H5.21 376,43
L FHAD_MECH_DESIGM_EM Mechanical Dezign Engineer CL Contingency - Labor IE:E;IAGE ¥ 1 D;g?g 31§§§ 212%?1 21?33?1 2122§§
L FNAD_MECH_DRAFTER Mechanical Drafter CL Contingency - Labar $ e . . . E
FMAD_ELEC_ASMBEY_TECH  Electical Assembly Technician  Eamed  Performed [BCWF) OWERHEAD % et B45.31 BE1.55 735,05 F24.60
| FNAD_ENGMRING_PHYST  Enginesring Physicist Eamed  Performed [BCWF) Vet Cureiey ST 567 1SIE/ 145232 12280
| FMAD_MECH_DESIGM_EM Mechanical Dezign Engineer Eamed  Performed [ECWwWF)
FNAD_MECH_DRAFTER Mechanical Drafter Eamed  Perfomed (BCWP) General | Resource Assignments | Milestones/Steps | Motes |
[ Electiical Azsembly T echnician Farec on-PO
L FMaD_EMGMHRIMG_PHYST Engineering Physicizt FCB Forecast non-PO Slatys: D escriptiun: whork F'ackage b anager;
L FHAD_MECH_DESIGM_EM Mechanical Dezign Engineer FCB Forecast non-PO | - -
FNAD_MECH_DRAFTER Mechanical Drafter FCB Forecast non-P0 [ plfefg] e |Flna| Wacuumn Design
—Dates = — Earmed Yalue Techhigue
Start; Firizh;
Baseline: [ororzma =] fizesens 5] VI
= : . % Complete
Actual [o8/01/2m14 | | d| |
Forecast [eroizms =] [ovarems =] % Completed:
- : — ' 1E6.40 =
Early: o8/01/2014 v [mi/zziams x|
Late: [os/01/2m4 =) [1z4/2ms +|
Pending: [to/mszo08 =] [10/msz008 =]
2& Fermilab
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EVM Cat 5 — Revisions and Data Maintenance (GL 28-32)

28. Incorporate Changes in a Timely Manner
29. Reconcile Current to Prior Budgets

30. Control Retroactive Changes

31. Prevent Unauthorized Revisions

32. Document PMB Changes

2% Fermilab
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Change Control Flowchart (12.PM-007)

95

EVMS: Change Control Flow Diagram

=
£
S NO Approved? Yes —
3
© <
<
NO Yes
r— wv
2 ¢
O
2 © Exceeds
% QCD Revise Approved? Yes —» Level 3 NO—p
< &» Threshold?
< A
=
@ 3
o=
T O
6 = Evaluate Cross-Functional
S needs, Evaluate
o necessity, merits, and
Impacts, Evaluate
Technical Performance,
Scope, Schedule and Risk. NO Yes
— CIL.) v
8 oo A d Ensure all Stakeholders and
© s S Exceeds Affected CAMs are
a = Approve? Yes Level 4 NO informed of BCR and
Threshold? Impacts
A 4 Revise v
= Valid i
C o alidate BCR, Assign BCR Number. Record Approval &
% S R?COVd BCR Determine Cost and Schedule Impact. Implemzf\t BCR
& g Disapproval Determine Threshold. Ensure BCR
© meets EVMS Guidlines
h
v

Prepare Change
Request
(BCR)

Identify Valid
Change

Submit BCR

Control
Account
Manager

Schedule Related to EVMS Guidelines 28, 29, 30, 31 & 32 .
3& Fermilab
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Revisions and Data Maintenance via BCR

« Changes Only on Future Work, not to change past

performance
 Change Control Thresholds are Project Specific

— High level Thresholds (DOE’s) are Identified in the Project
Execution Plan (PEP).

— Lower level Thresholds (FRA's) are Identified in the Project
Management Plan (PMP)

« Example

96

DOE THRESHOLDS

FRA THRESHOLDS

i
Executive
[Level 0-4)

Depuly Secrefary

Acquisition

Executive

(Level 0-B)
&1

Asseclate Direcior
OHEF (Level 1y

DOE NowA
Federal Project
Director
(Level 2

Fermilab Assockate
irecton
(Leowel 3)

NOvA Project
Alapager
(Level 4)

Subproject Manager
(Level 5)

Techmical

A change in scope
hat affects the
abiliry to meet a Key
Perfonmanee
Parameter (KPP) and
the abulty to satisky
the mission peed.

A change in scope
that affects the
akahiry 10 meer a KPP
and the abiliry 1o
satisfy the mission
need.

Any chamge in the
EPPs as referenced
in PEP sechon 3.2

Ary simificaet
change ta the
techmical scope (as
d i FEF
that affect

T8 UinSments of
weetmg Project
Classaut defmstons

in PEP Table

Major teckmical
changes that are

sagm ficant deparmees
froms the weckmscal
Changes that
affect ES&H or inpact
PoT projections by
more than 10%. Owui-
of-scope changes to
upgrade phisics
capatlities

Related technical
changes to mmltiple
that do

Miner technical changes
to a smgle subproject
thar does not duninish
perfarmance

Schadule

=6 moith
{eanmulative) delay wn
the T4 completicn
date:

13 10§ month
[cemmlative) delay in
the CT-4 project
cempletion date

Auy ehange 103
level 1 amlestons -
3 months, coup tea
3 manth gelay m
CD-4 project
completion date

Aiy change 1o
Level 2 milestene
| momth or a Level
lm one < 3
wonarhs.

Any change that
resilts m fle delay of
Level 3 Duector's
milestone.

Any change that
results i the delay of
a Level 4 malestane
by more than one
meath

Any change that fesilts
w the delay of a Level 5
milestone by more than
one month

Cosr

Inerease in excess of
£25M or 25%
{cunmula
CD-2 Tatal Project
Cont baseline.

Ay increase in the
CDx-2 Total Project
Cost baseline

Any ehamge in
Tatal Estimnated
Cast ar Total
Progect Coar

Agry cumulanive ne
of contingency of =
SIM.

Inerense in the coerof
a single item by mare

than 8250k, Increase

during the previous 12
months.

Inesease in the coe of
& single iem by mere
than $100k.

s it the eostof g
a1 by mere than
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Example: Change Control Thresholds for Major System
Projects, TPC > $750M

Acquisition
Executive

(Level 0)

Associate
Director OHEP

(Level 1)

DOE Federal
Project
Director

(Level 2)

Fermilab
Associate
Director

(Level 3)

Fermilab
Project
Manager

(Level 4)

Subproject
Manager

(Level 5)

A change in
scope that
affects the
ability to meset a
KPP and the
ability to satisfy
the mission
nead.

Any change in
the KPPs as
referenced in
PEP.

Any significant
change to the
technical scope
(as described in
PEP) that affect
ES&H
requirements or
meeting Project
Closeout
definitions
stated in PEP.

Major technical
changes that are
significant
departures from
the technical
baseline. Changes
that affect ES&H.
Out-of-scope
changes to
upgrade physics
capabilities.

Related technical
changes to
multiple
subprojects that
do not diminish
performance

Minor technical
changes to a single
subproject that
does not diminish
performance

> 6 month
{cumulative)
delay in the CD-
4 project
completion date.

Any change toa
level 1 milestone

= 3 months, or
up to a 3 month
delay in CD-4
project
completion date.

Any change to a
Level 2
milestone = 1
month or a
Level 1
milestone < 3
months.

Any change that
results in the delay
of alevel 3
Director’s
milestone.

Any change that
results in the
delay of a Level
4 milestone by
more than one
month.

Any change that
results in the delay
of aLlevel 5
milestone by more
than one month

Any increase in
excess of the
lesser of $25M
or 25%
{cumulative) of
the CD-2 Total
Project Cost
baseline.

97

Any change in
Total Estimated
Cost or Total
Project Cost.

The smaller
cumulative
change of greater
than $50M or
0% to each
level 2 WBS cost

Any cumulative
use of
management
reserve or
contingency of
= 5100 or 50%
to each level 2
WBS cost.
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Increase in the
cost of a single
item by more than
$2.5M. Increase
in the Project base
cost exceeding
$5M during the
previous 12
months.

Increase in the
cost of a single
item by more
than $500k.

Increase in the cost
of a single item by
more than $100k.

2% Fermilab
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Example: Change Control Thresholds for Major System
Projects, $400M < TPC < $750M

Acquisition
Executive

(Level 0)

Associate
Director OHEP

(Level 1)

DOE Federal
Project Director

(Level 2)

Fermilab
Associate
Director

(Level 3)

Fermilab Project
Manager

(Level 4)

Subproject
Manager

(Level 5)

A change in
scope that
affects the
ability to meet a
KPP and the
ability to satisfy
the mission
nead.

Any change in
the KPPs as
referenced in
PEP.

Anv significant
change to the
technical scope (as
described in PEP)
that affect ES&H
requirements or
meeting Project
Closeout
definitions in PEP.

Major technical
changes that are
significant
departures from
the technical
baseline.
Changes that
affect ES&H.
Out-of-scope
changes to
upgrade physics
capabilities.

Related technical
changes to multiple
subprojects that do
not diminish
performance

Minor technical
changes to a
single subproject
that does not
diminish
performance

Schedule

a3 to 6 month
{cumulative)
delay in the CD-
4 project
completion date.

Any changeto a
level 1 milestone
= 3 months, or up
to a 3 month
delay in CD-4
project
completion date .

Anvy changeto a
Lavel 2 milestons
=1 month or a
Lavel 1 milestons
< 3 months.

Any change that
results in the
delay of a Level
3 Director’s
milestone.

Any change that
results in the delay of
aLevel 4 milestone
by more than one
month.

Any change that
results in the
delay of a Level
5 milestone by
more than one
month

98

Any increase in
excess of the
lesser of $25M
or 25%

{cumulative) of
the CD-2 Total
Project Cost
baseline.

Any change in
Total Estimated
Cost or Total
Project Cost. The
smaller
cumulative
change of greater
than $50M or
50% to each level
2 WES cost

Any cumulative
use of contingency
of > $10M or 50%
to each level 2
WEBS cost.
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Increase in the
cost of a single
item by more
than $2.5M
Increase in the
Project base
cost exceeding
$5M during the
previous 12
months.

Increase in the cost
of a single item by
more than §3500k.

Increase in the
cost of a single
item by more
than $100k.

2% Fermilab
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Acquisition
Executive

(Level 0

Associate
Director
OHEPF (Level
I)

DOE Federal
Project
Director

(Level 2)

Fermilab
Associate
Director

(Level 3)

Fermilab
Project
Manager

(Level 4)

Example: Change Control Thresholds for Major System
Projects, $100M < TPC < $400M

Subproject
Manager

(Level 5)

A change in
scope that
affects the
ability to meet a
KPP and the
ability to satisfy
the mission
nead.

Any change in
the KPPsas
referenced in
PEP.

Any significant
change to the
technical scope
(as described in
PEF) that
affect ES&H
requirements or
meeting Project
Closeout
definitions in
PEP.

Major technical
changes that are
significant
departures from
the technical
baseline. Changes
that affect ES&H
or impact PoT
projections by
more than 10%.
Out-of-scope
changes to
upgrade physics
capabilities.

Related technical
changes to
multiple
subprojects that
do not diminish
performance

Minor technical
changes to a single
subproject that
does not diminish
performance

a 3 to & month
(cummulative)
delay in the CD-
4 project
completion date.

Any change to
alevel 1
milestone = 3
months, or up
to a 3 month
delayin CD-4
project
completion
date .

Any change to
alevel 2
milestone = 1
month or a
Level 1
milestone < 3
months.

Any change that
results in the
delay of aLevel 3
Director’s
milestone.

Any change that
results in the
delay of a Level
4 milestone by
more than one
meonth.

Any change that
results in the delay
of aLevel 5
milestone by more
than one month

Any increase i
the CD-2 Total
Project Cost
baseline.

Any change 1n
Total
Estimated Cost
or Total Project
Cost.

Any
cumulative use
of management
reserve or
contingency of
=$IM
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Increase in the
cost of a single
item by more than
$250k. Increase
in the Project
base cost
exceading $300k
during the
previous 12
meonths.

Increase in the
cost of a single
item by more
than $100k.

Increase in the cost
of a single item by
more than $25k.

2% Fermilab
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Example: Change Control Thresholds for Major System
Projects, TPC < $100M

100

Associate
Director OHEP

{Level 1)

DOE Federal
Project Director

(Level 2)

Fermilab Associate
Director

(Level 3)

Fermilab Project
Manager

(Level 4)

Subproject Manager

(Level 5)

Any change in the
KPPs as
referenced in
PEP.

Any significant
change to the
technical scope (as
described in PEF)
that affect ES&H
requirements or
meeting Project
Closeout definitions
in PEP.

Major technical
changes that are
significant
departures from the
technical baseline.
Changes that affect
ES&H. Out-of-
scope changes to
upgrade physics
capabilities.

Related technical
changes to multiple
subprojects that do
not diminish
performance

Minor technical
changes to a single
subproject that does
not diminish
performance

Schedule | Any change that
causes a delay in
CD-4 project
completion date .

Any changetoa
Level 2 milestone =
1 month or a Level
1 milestone < 3
months.

Any change that
results in the delay of
aLevel 3 Director’s
milestone.

Any change that
results in the delay of
aLevel 4 milestone
by more than one
month.

Any change that
results in the delay of a
Level 5 milestone by
more than one month

Any change in
Total Estimated
Cost or Total
Project Cost.

Any cumulative use
of management
reserve or
contingency of =
F1ML

Increase in the cost
of a single item by
more than $250k.
Increase in the
Project base cost
exceeding $500k
during the previous
12 months.
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Inecrease in the cost
of a single item by
more than $100k.

Inecrease in the cost of
a single item by more
than $25k.

2% Fermilab

2/16/2016



Change Request Form Example

@ Muz2e Change Request

Mu2e CR Num 3 Date submitted:  8/20/2014 Change Level: 4
Requestor: Frances Leavell Request Status:  Approved
Change_type: WES: 475,
Cost WBS Description:  Mu2e Project
Approvals: CCB OK:

=4

/ 2/ T/29/14
Supporting Documents: Project manager Date Approved
4470
L2 Subprojects: \
All

Description:  Routine rate adjustments were made in July 2014 by Finance to more accurately reflect
r fringe and DSC overhead rates. The new rates were applied to the project resources.
Costimpact: net decrease of $21,549.86.

Justification:  Implementing the new rates provides up-to-date pricing of resources.

Cost Impacts:
Estimate type  Cost type Labor resource type Before amount  After amount Cost Units
Final M&S |none 107,025,671 | 106,434,256 | dollars
Final Labor various 110,808,408 | 111,378,273 | dollars
Schedule Impacts:
Task Description Before After : 1
Duration
Start £nd Duration Start End Duration |

none

Technical Impact: None

Risk Impact: None

2= Fermilab
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Example: Change Request Log (Summary)

PROJECT_BCR_log. xlsx

Baseline Change Summary Log

Project Baseline Change Summary

e Summary record of all changes
* Tracks contingency and mgmt
reserve used

BCWS MR Contingency TCP Start Date Finish Date
Original Baseline $ 213549966 S 1,000,000 & 52,450,033 5271,000,000
Current Net Approved Adjusted Baselne $ 219267777 § (611,163) § 55,000,385 & 273,677,000
Project Log of Baseline Change Requests
Month-
a Yearo
e Descriti ha Date Level p e - Contingency S Schedule Approval | Date of o f Reference
scription of chan vel | BCWS a m m
ption of change Submitted mp ra Impact Pact | impact | sippuc | 1ast Status Document
{Days) Implement
ation

001 changes to remaote target handling control room 8/20/2013 3| & 95489 |5 (95489)| & - S - 0)approved 4412
002 recomme ndations from Director's Review. &/8/2014 3|8 361,274 | 5 (361,274)| 5 - S - 9lapproved 4448
003 MNew rate adjustments for labor fringe and overhead. 8/20/2014 3|8 (21,550)| 5 21,550 § - 5 - 0| approved 4473
004  |Cost leveling; new CD-3c strategy 10/2/2014 35 500,080 | 5 (soo080)| 5 - 5 - 7 |approved 4599
D05  |Resource/Code corrections 10/29/2014 3|8 (34,284)| § 34284 | s - 5§ - 0| approved 4705
D06  |Corrections made to CRO02 11/7/2014 HE (172,650)| 5 172650 | & - 5 - 0| approved 4731
007 Changes due to DOE Review recommendations 11/12/2014 2|8 78083 |5 (7s083)| 5 - 5 - |30 days (T2) |approved Now14 4736
D08 |FY 15 Rate changes 11/13/2014 3| & (1699,794)| s 806442 | S 893,352 | & - 0|approved Nowv-14 4749
009 Include central ES&H support 11/21/2014 35 518,178 | & (518 178)| & - S - 0)approved Dec-14 4837
010 Solenoid [prcttot',.rpe T5 coil module), minor CRV and 11/24/2014 al's 203,446 5 . 5 B 47 days (74) |approved 2540

Muon Beam line changes S (203446 Dec-14
011 CD-2/3b Approval Delay 12/11/2014 2|5 73574 | 8 (73,574)] & - 5 - 76 days (T2) |approved Dec-14 4969
012 PS5 & DS contract terms; Accelerator design reviews 1/7/2015 2|5 815964 | 5 (815964)| 5 (1,000,000)| & - |68 days (T2) |approved 28-Jan-2015|Feb-15 5029
_ DDE_Increasedfundlng—extra amount added to 1/26/2015 5 2677000 |§ 2,677,000 approved

contingency

Approved Net Impact g 717,811 S (1,611,163) & 2,570,352 § 2,677,000

Pending Net Impact 5 - 5 - 5 - 5 -

Total Net Impact 5 717,811 S (1,611,163) & 2,570,352 S 2,677,000

Data Check with Cobra change Log 5 219,267,776 5 1,000,000

Delta 5 (1) § 1,611,163

3¢ Fermilab
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BCR Control Account Log (Control Account)

FROJECT_change_controllogxisx Baseline Change Control Account Log toft
Values
BCR# BOR Description control Account cam priorstan  Revissdstan o on P phocrinish  Reused Amish Lo MPed Bac Before BAC After I

[Days) {Days) Inc re ase/ D ecrease
001 12,680,712.38 12,776,201.35 95,459 00
002 186,830,048.71  157,200323.73 361,274.02
003 201,545,611.44  201,524,06155 (21,543 56)
004 202,343,355.52 203,443 45543 500,078 51
005 30,303,038.55 30,268,754.75 (34,284 11]
006 191,208087.75 191,126 A4B06 {172,542 53)
007 101,558,356.657  101,67747952 75,082 65
008 157,543,525.66  155,843,73178 {163 08}
008 14,227345.44 14,745 524.70 51517826
010 52,076260.12  52,278.706.40 203,445 28
011 CD-2/3b Approval Delay  475.03.02 06758 N Lackowski, Thomas 7f2/2012 22012 o z/1sf2017 a/a/2017 34 2537784 4551140 13357
AT75.03.0:.01 D6TSEN Lau:lwwski, Thomas 1/21 /2015 1/21f2015 [+] 321/ 2016 5/6/2016 =34 12,991 260.76 13,058,780.11 67,518 35
475.03.04.03 06758 N Lackowski, Thomas 4/8/2015 A/ 82015 o 10/ 15/ 2019 10/15/2018 o 752,873.32 T3EAZ4A4E 3,551.16
475.03.04.04 05374N Coleman, Rick 11/21/2014 1/16/2015 [+] 6/3/2015 7162015 =30 0.00 o000 0.00
475.03.05 06758 N Lackowski, Thomas 2/28/2018 2/29/2016 [*] 5/ 10/ 2017 6/28/2017 -38 374 A66.35 37483633 370.1E
011 Total 14,163,978.27  14,237,552.52 73,574.26
012 157,655,665.36  155,511,62564 515,964 25
[blank) 0.00 000 000
Grand Total 717 B10.60

2= Fermilab
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BCR Documentation: Schedule Reports — Three Require
Milestone

SLIUUF Froje

26-Feb-13
Change Type Legend
SCR Schadulz Ryt by Mizstona Tier 1312
A= Adad ACthvEy © = Changed Coding D= Deitad Actvity H = Historcal Activity s

L =Logie Change M= Modficd Astvity W=WES change  X= Result of Extarior Change

[y iy Hama B Fang] FYa | Flaoin | Frain | Fva | Fvene
T llillslolle _me Pnger 14-Fab18 14.Fab-13 14.Fab-18 4-Fabi3  OO00d 000 000 0.00d b
500.74.1000 T4 - Frofect Compicta 4Fap13 -Fepdd| 0004 0004 DO0D  DO0d 2
" " . P ———————
T2 Milestone - DOE Federal Project Director DB-An45 PANGedT 00-And5 H-Novd7 05004 0500d 00K D004
BUAMD T2 - CD-ZRAEEAAS Approval (Targat 15-Jan-12) 08-Jun-18 D8-dun-15 Cok 0.00d 8
B00.ATZD T2 - CO-38 PR Compii 0N 0O D004 8
E00.ATI0 T2 - C0-38 ESAS Aprovd 22.Den-1 0Ok D004 3
5004440 T2 - Congruction Compkiz AT 0Ol D004 s
50040 T2 - CD-4 IFR Complele. 21Nt Cok 0.00d 8
5004150 T2 - CO-4 EZAAS Aporoa R 0Ok D004 4
T3 Milestone - Fermilab Directorate 8018 14Ag T Won i g7 0Ok D004
EO0.AIED T3 CO-23AEEARS Approval (Tagat 45-Jan-18) -lan- 8 Mdands| 0004 0004 DO0Z  D00d 4
500.010 T2 - Imsus Subconiract for MES Cantrol Sulding Pre-Procursmant aT-ber-1% -Apr-15 | 11004 S5.00d OO 0.00d 8
B T e 3075 r S e
BR Mparea act Change Type Legend - Chsnpe Type Legend 27Feb 15
" B
ACoaabealy CoolagiICila D DekEARAN - HEbEEIAN oo crvnes winers S Tote ot r SC Pk Toms st 3423 e o 20 Days Amrmsassemny GoEmngmmSiny Ofdummimay Mmemmmes o=
L= logCiage 1= Hoditc oty 1= Resahot B o Cmge ¢ - WRShange Leiogeorangs me x= e
=T = [CT T e FRET GTSaA] GLFREN BT 9L o] e pe= T T A AR
] ] v Cone] | o v e T R e e e o T
600.02.01.02 HV Engineering - Final Design Wb o4 WS MAeoD JtAGEE 03w om 2 sasacroz czsens sras [ -
Control Account Marager: Wielgos, Randal J TR (A e T || B & = o o Ereee Sreit Gractr Eitads aats  Boe  Gon e sos
Gortrel fucount: 600,02 Hich-\eitage Elestrical Upgrade WRLD D QA A 00 s = o a araeioe e e oy T
ORI A~ peromass Conpice Faa b guoTElwTKl e Orap 20N FebTS OApHAS w om m opmm oo o scrom n ez o= sams Gms  ass ams
rasiach e B ET cosarte | s ome ome osos asee
UMM HY-Perbm DK Cmpkk Fial by o Ercrbal  Eorl DA E BAp20S DoAla@l 00 0 04 @S O o scAom n smasaaoz e Zeez 5 ame oms s aws o
4TSN Te_COMT A+ w 3 ConEd (ED) easastoz o e me s 7oos  oes  7ons sceom M
ORI AY-berom D gy BT R o EL 0 DN 304 wams = garamy o o scRom A = P some soe  soes  ows o
Intasch re_ConEd FEL) et s v ome oss opas ams boms
ORI H-Perbm Des oy Pt bus o £k chical NPT LR INTE 2z gom o o acrom & = scar.czraa0 Ganasecan Dractrs Raven Cammer o CO28 PR ame oms oses  aws oooa
4RGN e ATTGT) EHIN Ded PED) e Pumian Damamares o G033 15 Bme oss opas  ms boos
ORI AMZ HY-Perbm Do iy Bathus o Et bl s Pt Drarg20ts 31A1a201¢ 20 @mm o o1 scRom A = eca 01 02 1000 Fartrm couzs PR ome omc osas  amd oooa
Folkowhg 00 ETey 16 FedewCos 1101 FEO) e ety Profet e g 538 178 Bme sme  sees  ams  oms
No Cortrol Scsourt 224DHION 164 HANS 2ADRZIS 314 NS L @ o o e D B
CORNDAI HY-D0 EBRNZRBIT b EOTRA WEEINGNE PRI 164 S 2 APROIS T4 WS W o m o o scram n — sasaczon om0 omc omc osas  amd oo
contactie PEQ easaczon o ome s osas  amd oooa
224p0S 2z ] o o acrom & = ] e meml e oo
600.03.01.02 ICW Engineering - Final Design DT TS MAGTS 124G 09 s = o o casaczon om0 ome s osas amd oooa
Control Account Manager: Federowicz, Charles A WFbT DS MAhDS 12AigAE DD A a o o oo L
Cortrl fccount: 800 03 Industid Cooling Water Upgracs DFLT ATV RS 2 A e E I o acamaa nin ol oag| e oo ooca
CODOND 0 -be 1 5% G Fal Do o £ Web Grap IS AR TAaraD @ m owsm o o ocrom n s 55201 0 ome omc osas  awd oooa
ntadnet re PED, st oeraz0 ame ome  oses  aws oooa ]
EOMUEA 100 -Corchet ke st Do s e (EDy TpeIl 21ap 200 D1Ape20iS 214p 1205 ETR I o o o scrom 0 e ot stran e oms osas  wes boos
0D S 0 b rErn 05 Conpiets Falte ot I pR201 DAY ¢ D1APZONS A H2S A W w g o o scrom n sca0r oeras0 ome omc osas  awe oooa
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BCR Documentation: Validation Reports (ca impacti.e. Before & After)

Muan 5-2 BCR111 {exampie] iz BCR Implementation b

Control Account Impact

ECR Comparison Dats In K Dollars

Prior Fund Type BCR Fund Type
DOEHEPMEDCE-.. | = | DOEHEFMEDOEH.. | »
DOE HEP.OPC DOE-. | | DOEHER.OPE DCE-... |
EC Early Career Grant EC Early Carzer Grant
In Kind In-Kind Contri... In Kind In-Kind Cantri...
NEF National Scienc.. | NSF Mational Scienc.. | —
[blank] - [blankl =
BCR# BCR Description WES L2 CAM Control control Account Description Prior  Revised Impact Prig /’A{I:::ct Prior  Revised IF::::'t
Account BAC BAC Sta _Start Finish Finish
(Days) [Days)
111 Test of Rzporting Data 476,01 Project Management Polly, Chris F801 47601 Project Managzment 3574 4T -2 101 2 107172012 0 yiyamy 41172017 4]
476.01 Project Managsment Total 3,07 4037 -£3 0 [
111 Taxt of Raporting Data 475,02 Accmlerator Convery, Mary A7E02.01 4760201 Accalerator Project Managament 262 182 0 107172002 10712012 0 4132017 471372017 4]
i1 Test of Reporting Data 47602 Accsle rator Drendel, Brian 4760204 4760204 Controls & Instrumenta ticn 182 2088 =217 0712047 107172012 0 313207 371372017 4]
i Test of Rzporting Data 47502 Acczlerator Morgan, Jim FE602.03 47602.03 Bamiines 11788 11451 37 W0/y202 10152012 0 33007 33072017 1]
i1 Test of Reporting Data 47602 Acosle rator 5till. C=an 4760202 47E02.02 Target Station 1548 182 -106 107172042 107172012 0 127292016 1272872016 4]
476.02 Accelerator Total 17753 17,764 -4 1 [
111 Test of Reperting Data 476,03 Ring Mlispach, Delwyn B 60302 47EE.02 Magnet 3473 4B & 107172012 1012012 0 2192016 211572016 ]
i Test of Raporting Data 476,03 Ring Mlispach, DabwynH 476.03.04 476.05.04 Storage Ring W aruum 75 744 -3 0012002 107172012 0 /152016 771572016 1]
111 Test of Rzporting Data 47603 Ring Mispach, Debwyn H HE03.07 476.08.07 Controls& Instrumenta ticn (=1 B8 0 10/12002 10172012 0 129205 1072572015 4]
i Test of Raporting Data 476,03 Ring Ngwen, Hogan 47603.01 476.08.01 Ring Projact Managemant 1143 L1143 0 107172042 10/12012 0 4132017 471372017 4]
i Test of Rzporting Data 475,03 Ring Nguen Hogan F603.03 476.08.03 Inflector 1138 L138 0 107172002 107172012 0 Bfa20e &0 1]
i Test of Raporting Data 476,03 Ring Ngwen, Hogan 4760305 476.08.05 Kickers 115 1155 0 107172042 10/12012 0 B0 B22016 4]
111 Test of Reperting Data 476,03 Ring Tishchenks, V. L603.06 476/8.06 Quadrupcles Bl B4 0 10172002 10712012 0 62072016 62072016 ]
i1 Test of Reporting Data 476,03 Ring Winter, Peter 4760308 476/5.08 Pre cision Field 1% 1128 0 10/172042 1072012 0 627206 6272016 4]
476.03 Ring Total 10232 1023 5 0 0
i1 Test of Reporting Data 475,04 Detectors Casey, Brendan 47604 4760 Detectors [2.1] &0 0 10/172042 1012012 0 4713207 471372017 4]
476.04 D t=ctors Total 670 &R0 [ 1 [
111 Test of Reporting Data 476,05 BNL Equipment Dissembly & Transport  Polly, Chris Fe03 47605 BN L Equipment Dis ss=m bly & Transport 4183 4183 0 10172002 10/1,/2012 O 5/2§2014 5282014 a
476.05 BN L Equipmant Disgszembly & Transport Total 115 415 [ 0 [
Grand Total 36619 36,890 k) 0 0
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BCR Documentation: Validation Reports (History Unchanged)

Before-After change PivotTablexlsx BCRI mplementation 1of2
History Unchanged Validation
Pivot From Prior Data Pivot From BCR Data Prior Data - BCR Data
(in K Dollars) (in KDollars) (in K Dollars)
Fund Type (Multiple Items) Fund Type (Multiple Items)
Results F-BDN-AYS Results F-BDN-AYS
Sum of Value Cost Set Sum of Value CostSet
Date Budget Date Budget Date Budget
10/31/2012 535 10/31/2012 535 10/31/2012 0
11/30/2012 465 11/30/2012 165 11/30/2012 0
12/31/2012 418 12/31/2012 418 12/31/2012 0
1/31/2013 488 1/31/2013 488 1/31/2013 0
2/28/2013 464 2/28/2013 464 2/28/2013 0
3/31/2013 436 3/31/2013 136 3/31/2013 0
4/30/2013 509 4/30/2013 509 4/30/2013 0
5/31/2013 509 5/31/2013 509 5/31/2013 0
6/30/2013 463 6/30/2013 463 6/30/2013 0 12/31/2014 884 12/31/2014 858 12/31/2014 26
7/31/2013 509 7/31/2013 509 7/31/2013 0 1/31/2015 1,308 1/31/2015 1223 1/31/2015 85
8/31/2013 509 8/31/2013 509 8/31/2013 0 2/28/2015 939 2/28/2015 966 2/28/2015 -27
9/30/2013 450 9/30/2013 450 9/30/2013 0 3/31/2015 1,501 3/31/2015 1,875 3/31/2015 -374
10/31/2013 754 10/31/2013 754 10/31/2013 0 4/30/2015 1,050 4/30/2015 1,221 4/30/2015 -171
11/30/2013 623 11/30/2013 623 11/30/2013 0 5/31/2015 725 5/31/2015 945 5/31/2015 -220
12/31/2013 621 12/31/2013 621 12/31/2013 0 6/30/2015 1,055 6/30/2015 853 6/30/2015 202
1/31/2014 467 1/31/2014 467 1/31/2014 0 7/31/2015 1,364 7/31/2015 930 7/31/2015 435
2/28/2014 373 2/28/2014 373 2/28/2014 0 8/31/2015 873 8/31/2015 622 8/31/2015 250
3/31/2014 375 3/31/2014 375 3/31/2014 0
4/30/2014 240 4/30/2014 249 4/30/2014 0 9/30/2015 585 9/30/2015 687 9/30/2015 -102
5/31/2014 245 5/31/2014 345 5/31/2014 0 10/31/2015 1,235 10/31/2015 1,266 10/31/2015 -31
6/30/2014 954 6/30/2014 954 6/30/2014 0 11/30/2015 944 11/30/2015 929 11/30/2015 15
7/31/2014 812 7/31/2014 812 7/31/2014 0 12/31/2015 697 12/31/2015 669 12/31/2015 28
8/31/2014 933 8/31/2014 933 8/31/2014 0 1/31/2016 623 1/31/2016 715 1/31/2016 -91
9/30/2014 1,232 9/30/2014 1,232 9/30/2014 0 2/29/2016 639 2/29/2016 604 2/29/2016 -56
10/31/2014 1,055 10/31/2014 1,055 10/31/2014 0 3/31/2016 641 3/31/2016 725 3/31/2016 -84
11/30/2014 959 11/30/2014 943 11/30/2014 16 4/30/2016 861 4/30/2016 1,326 4/30/2016 _465
5/31/2016 450 5/31/2016 747 5/31/2016 -297
6/30/2016 337 6/30/2016 542 6/30/2016 -205
7/31/2016 264 7/31/2016 255 7/31/2016 9
8/31/2016 678 8/31/2016 190 8/31/2016 488
9/30/2016 614 9/30/2016 154 9/30/2016 461
10/31/2016 639 10/31/2016 583 10/31/2016 76
11/30/2016 563 11/30/2016 632 11/30/2016 -69
12/31/2016 351 12/31/2016 317 12/31/2016 34
1/31/2017 409 1/31/2017 341 1/31/2017 67
2/28/2017 205 2/28/2017 291 2/28/2017 -86
3/31/2017 177 3/31/2017 170 3/31/2017 7
4/30/2017 29 4/30/2017 23 4/30/2017 6
Grand Total 36,819 Grand Total 36,390 Grand Total -72
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BCR revised WAD — Example

107

Work Authorization Document

Control Account Information

Control Account Manager:
Control Account Number:
Control Account Description:

Hays, Steven L
475.04.06
Magnet Power System

Period of Performance

Start: 1/2/2013|

Finish:

10/16/2018

WAD Scope

and the dump resistor.

BCR# 004 Cost leveling; new CD-3c strategy_Impact: Cost 519,039 & Sched Days 0

This includes design, analysis, procurement, assembly, acceptance testing, installation, commissioning and close-out
activities for the magnet power system. The magnet power system includes the power supplies, the dump switch,

Budget HOURS DIRECT BAC

Funding Type DOE.HEP.LNL.CNSTR 2,201.00 784,946.33 1,159,471.82
Labor 2,201.00 94,478.33 275,677.21
Material 0.00 B90,468.00 883,794.62

Funding Type DOE.HEP.LNIPED 2,582.95 78,361.73 330,113.86
Labor 2,582.95 53 810.65 305,562.78
Material 0.00 24,551.08 24,551.08

Total Budget: 4,783.95 863,308.06 1,489 585.68

Authorization Signatures

CAM:

Date:

Project Manager:

Date:

WAD Related to EVMS Guidelines 3, 6, 8 & 29

Rich Marcum | EVMS Training — EVM Process Flow Diagrams and Visuals

WAD after
BCR shows
how CA s
effected by
BCR

Work is
Authorized to
Proceed after
BCR is
Approved. WAD
follows later.
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