Fermi National Accelerator Laboratory

B Office of Sclence / U.S. Department of Energy
Managed by Univergiies Resaarch Associaton, Ing

Fermi National Accelerator Laboratory (Fermilab)

A Department of Energy National Laboratory

Earned Value Management
System Description



Change History Log

Rev Revision Sections Description of Change
Number Date Affected
0 28-July-2006 | All Initial version.




Table of Contents

Table of Contents

[N 2 Te] 01U T 1 o N PSSO SE PSR P m
PROJECT ORGANIZATION AND PRELIMINARY PLANNING.......ccccciiriitreine e 1
1.1 PROJECT STRUCTURE ..ottt sttt sttt sttt et e e sbeseetasbesaenasneseanens 1
00 S R @ o] =T £ TSRV 1
IO o 0Tt B C=Tot U o T o - o TSSO 1
1.1.3  WOrK BreaktdOWn SEIUCIUIE.......ciiieiiieiieiste ettt ettt ann 1
I ATV R B 1wt o) - USSR 2
1.1.5 Organizational Breakdown SIFUCIUIE.........vciiieiiiire et 2
1.1.6  Responsibility ASSIGNMENT MALIIX .....vviviieieiiere e e sr e sresre e es 2
1.2 PROJECT SCHEDULE ........ociiicese ettt sttt sttt ta st sa e sbesneneas 2
1.2.1  OBJBCEIVE .otttk b bRt E e b bt bbb n bbbt 2
1.2.2  SChedule DEVEIOPMENT........couieiiieiiiteeeie sttt bbbttt 3
1.3 PLANNING AND BUDGETING ....ccuoieititiiietste it ie sttt st st sa st sae et ste et ssenessessasessens 4
IS T3 R @ o =T £ TSRV PR T 4
1.3.2 Performance Measurement BASEIINE .........cuoiiiiiiiiiiiieieie et st 4

I T T 0] £ (o] Yoo 11 ) OO 5
IR I A o] ) o] I oloto 10 ) o - L4 oo S 5
IR B ST 0] ¢ Q= Tor - To SR 6
IR J T o = U0 T[T =T Vo S 7
IR T A Yoo 0T ES] ) o] T = - U T oSS 7
1.3.8 Management Reserve/Contingency and Undistributed Budget .........ccccevveveieveniviinsinsnsieee e 7

1.4 WORK AUTHORIZATION . ..ottt ittt ettt sttt sttt sttt sttt bt et sttt sttt naene e 8
T O o1 Tox {1 OO SO O OO P TP URPRRPPTON 8
1.4.2 Contractual AUtNOIIZAION ......c.oiieie ittt sre st beeneene e enee s 8
1.4.3 Work Authorization DOCUMENT .........cuiiiiiiiiiie ettt sttt b ettt e e e e b et sbesbesbe e e 8

EARNED VALUE ANALYSIS AND PROGRESS REPORTING ......cccccooiiiiiiiineese e 9

2.1 EARNED VALUE ..ottt sttt sb et sbe st et sb et et st e e tesbe e tesbesaetesbesennens 9
2.1.1 Requirements for Employing Earned Value Methodology .........cccceveviiieiiniic i 9
2.1.2 Performance Measurement TEChNIQUES (PMT) ...cuvciiiieiiiiie et 9

2121 (Dot =1 (N = (] A SOTUSERSRRSUS PP
2.1.2.2 Level of Effort (LOE)

2.2 STATUS AND EARNED VALUE CALCULATION......cecceitiiiieiie ettt esneseenens 11
pA A R O o] 1= {1 TSSOSO 11
2.2.2 Performance Measurement DAta..........c.ccuveiiiriiiiiriiiniesieise et see e saes b seeneans 11
2.2.3 Evaluation of Planned VAIUE.............cociriiiiiiees e 12
2.2.4 Current Schedule Progress EVAIUALION ..........cccvcveiiieicrc st 12

2.3 PERFORMANCE ANALYSIS ...t sttt st sttt e 14
F TN R O o] =T {1 T TSP OT PP STPRTOUPTPR TR 14
2.3.2 VarianNCe ANAIYSIS ... .c.eiuiiiiiitiiee bbbttt 14
2.3.3  VarianCe ThreSNOIUS. .........ooi ittt be e be s s te e sbe e s beebeearesbeesbeenbeens 14
2.3.4  PerfOrmanCe INUICES. .....cc.oiuiiiieii ittt bbbttt e e et b e b e beebe et e e ene e e enas 14
2.3.5 Control Account Performance ANAIYSIS .........ccoiiiiiiiiiiiieie sttt 15
2.3.6  Project Performance ANGIYSIS .......c.oiiiiiiiiieii ettt e sb e bbb n s 15
2.3.7 Monthly Project Status Calculations and FOFECaSES ..........ccvviiiiiesieeiiciesese e 16

2.4 REPORTING ...ttt ittt sttt b et b et b et et s b et et s b e st et e sb e s et et e s e st st et et st ne e 16
O R © 1o [=Tot 1 - USSR 16




Fermilab Earned Value Management System Description

2.4.2  GENEIAL REPOITING ...vevviviitiietieteieete ettt b bbbttt sttt nb e b et 16
2.4.3 Monthly REPOITING CYCIE ..ottt 17
A O 0 @ 1 N 1 | S 18
3.1 ACCOUNTING PROCESSES ..ottt ettt st st te e s sas s be et e e nbe s e staesteenre s 18
TR N O o] [=Tot - TP USSR 18
3.1.2 Cost ACCOUNLING POLICY ....oviiiiiiiiii et ettt s beete e ene e e e rs 18
3.1.3  COSt COUL SITUCLUIE.....cuviviietiitirieieite ettt ettt bbbt b bbbt s b et et e st et e b et e s ene st e benteneanen 18
314 COSt ACCUMUIALION. . ... eviitiietiiti ettt ettt b ettt et b e st et b et e s ene st b et e ann 19
3.1.5  DIFECE LANOK COSt...eiiiiiiiiieiiiteetere ettt bttt bbb b 19
3.1.6 Material Cost and ACCOUNTING .......ccveiviiiieiieeiereeie e s e ste st e e e e et e et sresrestesreenaeneeeeaesrenees 19
3,17 SUBDCONEFACT COSL ...euviviviieiietiiteieie sttt b bbbt b et b bbb bt ns 19
3.1.8  Other DIFECE COSL ...c.uiiiiieiticitee ettt ettt ettt e e st e s be e s be e sbesatesaeesaeesbeebeenbeenbestaestaestens 20
3.1.9 Indirect CoSt ACCUMUIBLION .......coviiieiie ettt e b e be et e e be et e sbaesreas 20
3.1.10 ACCOUNTING AGJUSEMEINTS ......oitiitiiteitieeei ettt e bt bbb b e et se e b et sbe et e neene e e nas 20
3.2 INDIRECT COST PLANNING AND CONTROL....cciciiiiiiieciesiece ettt sreenreens 20
I R O o[-0t - OO URUSORR 20
3.2.2  INAIFECE COSE POOIS .....ccviiiiiitiiieietie ettt ettt n e bt s et et ans 20
3.2.3 Allocation of INdirect COStS t0 PrOJECES......ciiiiicieeicie ettt sttt sr s 20
3.2.4 ReViSIONS t0 INAITECE RALES .....cviiieiiiiiiieecii ettt bbbt ans 21
3.3 MATERIAL ACCOUNTING......oiiiiteit et stteseese e etesee e stee e naesseesneesseesseenseessessaesseesseesenssenas 21
SUBCONTRACT MANAGEMENT ..ottt te et s ae e st e e beesbe et e eneestaesraenreas 22
4.1 SUBCONTRACTS WITH EV FLOW-DOWN........ccoitiiiiieiie e sttt stn e 22
4.2 SUBCONTRACTS WITHOUT EV FLOW-DOWN......cccociiiiiieiiniese et 22
CHANGE CONTROL ....ooiiiiiccee ettt ettt et e e e et e st e s seeste e steeteenteeneeessesteesteenteaneesseesreenrens 23
51 CHANGE-CONTROL PROCESS ......cooiiiieierieie sttt sttt sttt sne st s eesee e nes
TN N O o] =10t - PR PR URORR
5.1.2  Change DOCUMENTALION .......eitiiiiitieiieieie ettt ettt bbbt sttt e e e e et sbe b et e bt eb e et ene e e nas
5.1.3  ChANQE REOUEST ... .ccueeiiie ettt ettt sttt ettt et bbbt bt b e bt e st e e et e eeeebesbeebe et e e neaneennebas
5.1.4 External and DireCted ChangeS.........cccceiiiiieiieieeieeiesecsie st se e re e e sr et e st sreste e na e e e saesrenns
TSI 101 (=] g F= O T Lo (-SSR
5.15.1 Internal Replanning RESIICHIONS ..........coviiiiiieie et sbe
5.15.2 Changes Within CONrol ACCOUNTS.......cviiiiiieieiee sttt b et eeresreabe e e
5.1.5.3 Other Internal Replanning.........c.ccccoevvnnicniennciennnn.
5.1.5.4 Changes to Actual Direct and Indirect Costs .............
5.155 Changes to Budgeted Direct and Indirect Rates
5.1.5.6 Changes in Scope Or Nature 0f WOIK..........coiiiiiiese e
5.1.5.7 Changes in Make-0r-Buy DetermMination .............couiioiiiieieeeii e
5158 Changes in FUNAING PrOfIlES ........coiiiiiiece et
5.2 SCHEDULING CHANGES ...ttt ettt se et snaenta e taenteenaesraesreesaeeneeaneeanes 27
SURVEILLANCE AND MAINTENANCE .......oooi ottt et st ba et 28
6.1 SURVEILLANCE AND MAINTENANCE PROCESSES .......ccccoerteeeesie e 28
TR © o =Tt PSSR 28
6.1.2  SYSIEM SUIVEITTANCE ...ttt bttt b et 28
6.1.3  SYSIEM MAINTENANCE ......eviiietiiteeete ettt b e bbbt bbb bt s b e 28
6.2 SELF ASSESSMENT FOR SYSTEM SURVEILLANCE AND MAINTENANCE..........cccccovenae. 29
ANSI/EIA-748-A GUIDELINE CROSSWALK ....ociiiiieiesi ettt sttt eneenes 30
ABBREVIATIONS, ACRONYMS, AND GLOSSARY OF TERMS. .......ccoooii e e 35




Introduction

Introduction

Fermi National Accelerator Laboratory (Fermilab) is a Department of Energy National
Laboratory operated under a contract with DOE by Universities Research Association, Inc.
Fermilab’s mission is to advance the understanding of the fundamental nature of matter and
energy by providing leadership and resources for qualified researchers to conduct basic
research at the frontiers of high energy physics and related disciplines.

As a DOE Laboratory, Fermilab adheres to the requirements in DOE Order 413.3A, Program
and Project Management for the Acquisition of Capital Assets, and its accompanying
guidance manual, DOE Manual 413.3-1. DOE Order 413.3A mandates the use of Earned
Value Management Systems (EVMS) for projects with Total Project Costs (TPC) of $20M or
more. (For the purposes of this document, we will refer to these projects as major projects or
the project.) Additionally, DOE O 413.3A specifies that the EVMS must comply with the
industry standard for project control systems described in American National Standards
Institute (ANSI) EIA-748, Earned Value Management Systems.

This Earned Value Management System (EVMS) Description documents the project
management processes essential to effective planning, organization, control and surveillance
of major projects at Fermilab. It is written to comply with:

e ANSI/EIA-748-A, Earned Value Management Systems, the Industry standard for
implementing EVMS

e DOE Order 413.3A, Program and Project Management for the Acquisition of Capital
Assets

e DOE Manual 413.3-I, Project Management for the Acquisition of Capital Assets

e Fermilab’s Director’s Policy 12, Project Management

The seven principles of an EVMS as defined by the ANSI standard are:

e Plan all work scope for the project to completion.

e Break down the project work scope into finite pieces that can be assigned to a
responsible person or organization for control of the technical, schedule, and cost
objectives.

e Integrate the project work scope, schedule, and cost objectives into a performance
measurement baseline against which accomplishments may be measured. Control
changes to the baseline.

e Use actual costs incurred and recorded in accomplishing the work performed.

e Objectively assess accomplishments at the work performance level.

e Analyze significant variances from the plans, forecast impacts, and prepare an
estimate at completion based on performance to date and work to be performed.

e Use EVMS information in management processes.

These principles are integrated into a comprehensive system that develops and maintains the
baseline; tracks project cost, schedule, and scope; and provides for the generation of timely
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performance measurement data and reports. Performance measurement reports provide
management with objective project information critical to monitoring progress, identifying
significant issues, and implementing corrective actions as needed.

The Fermilab EVMS is designed to provide project managers with tools that facilitate
optimal planning, accurate reporting, and effective control through the standardization of
processes used for project scope, schedule, and budget management.

This document is organized into six (6) sections and two (2) appendices. The details of the
EVMS, as it relates to the 32 ANSI/EIA-748-A guidelines, are discussed in these core
chapters.

The Appendices include:
e A - ANSI/EIA-748-A Guideline Crosswalk
e B - Abbreviations, Acronyms, and Glossary of Terms




Fermilab Earned Value Management System Description Project Organization and Preliminary Planning

Section 1

Project Organization and Preliminary Planning

1.1 PROJECT STRUCTURE

1.1.1 Objective

Each of Fermilab’s major projects must develop a Project Execution Plan (PEP). The PEP
summarizes the mission need and justification of the project, its objective and scope, the
Department of Energy (DOE) management structure, the resource plan, and the
environmental, safety, and health (ES&H) requirements. Additionally, it establishes the
technical, cost, and schedule baselines. DOE Baseline Change Control thresholds are also
established in this document.

1.1.2 Project Execution Plan

The Project Execution Plan (PEP) is the primary vehicle that correlates project objectives
with a plan for accomplishment. It also serves as the agreement between DOE, Fermilab, and
the project’s management on how the project will proceed.

The PEP describes the responsibilities of the Fermilab and DOE organizations involved in
the project, defines roles and restates the mission need, provides a general overview of the
project, and outlines cost and schedule data. For the purposes of this document, the project
management team (Project Director/Manager, Deputy Director/Manager, etc.) will be
referred to as *“project management”. Each project’s specific structure, roles, and
responsibilities are defined in the PEP for that project. The major elements required in a DOE
project’s Project Execution Plan are stated in DOE Order 413.3A and DOE Manual 413.3-1.

The Federal Project Director develops the PEP, with input from project management. After
obtaining concurrence from the Fermilab Site Office (FSO), the PEP is formally approved by
DOE headquarters. The Project Execution Plan is under configuration control.

1.1.3 Work Breakdown Structure

The Work Breakdown Structure (WBS) is a product-oriented, hierarchical depiction of all
work elements required to accomplish the entire work scope of the project. Each descending
level is a subdivision of the work above, with increasingly detailed definition/division of the
work. The WBS is the structure for integrating the scope, schedule, and budget for all project
work. It is used as a framework for assigning and defining work, schedule development,
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estimating and budgeting, managing funds, and controlling changes. The WBS is used by
management throughout the lifecycle of a project to identify, assign, and track the project’s
total work scope. Each element is assigned a unique code to identify it in all project
documents. The WBS is detailed in the PEP or attached as an appendix.

1.1.4 WBS Dictionary

Each project develops a WBS dictionary. The WBS dictionary is a set of specific definitions
that describe the scope of each work element identified in the WBS. It defines each element
to at least the control account level in terms of the content of the work to be performed.

1.1.5 Organizational Breakdown Structure

The Organizational Breakdown Structure (OBS) is a project organization framework for
identification of accountability, responsibility, management, and approvals of all authorized
work scope. It is a direct representation and description of the hierarchy and organizations
that will provide resources to plan and perform work identified in the WBS. The OBS helps
management focus on establishing the most efficient organization, by taking into
consideration availability and capability of management and technical staff, including
subcontractors, to achieve project objectives. The organizational breakdown structure for
each project is found in the PEP.

1.1.6 Responsibility Assignment Matrix

The Responsibility Assignment Matrix (RAM) is an element of the project that integrates the
organizational breakdown structure with the work breakdown structure. This integration
identifies key control points at the intersections of the WBS and OBS. Control accounts are
then created at these key control points and they facilitate the linkage between the planning,
scheduling, budgeting, work authorization, cost accumulation, and performance measurement
processes. The control accounts are determined by the scope of the management tasks. A
single control account manager (CAM) is assigned to one or more of these control accounts
and is responsible for the planning and control within their control account(s) and the
identification, analysis, and reporting of significant variances that may occur during project
execution. Using the RAM and OBS, the project is able to identify the person/organization
responsible and accountable for every element of the WBS and Statement of Work (SOW).

1.2 PROJECT SCHEDULE

1.2.1 Objective

The project schedule is used to plan and control the interdependencies of all the activities and
resources needed to execute the project. The project employs a scheduling tool that maintains
the baseline schedule, supporting control milestones in the baseline, and the current schedule
used to accumulate and report current schedule status.
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1.2.2 Schedule Development

The development of the project schedule is the responsibility of the entire project team and
may involve multiple iterations in order to reach a workable plan for accomplishing the work
scope. Technical leads from the various disciplines participate in these early iterations to
identify the constraints and interfaces. The CAMs expand these schedules into the detail
needed to identify the activities that will be performed in executing their assigned control
account responsibilities.

BASELINE

The baseline schedule contains the list of control milestones that are generally negotiated
with the DOE and are identified in the Project Execution Plan. Project management
supplements these milestones with other events in a hierarchical structure deemed
sufficiently important to be in the baseline. The logic and activity relationships are
established in the baseline schedule such that they support the timely accomplishment of the
control milestones. The baseline schedule is assembled by the project management team.
Project management has the responsibility to ensure that all parts of the baseline schedule
properly mesh and phase with each other. The baseline schedule should be consistent with
constraints imposed externally, internally, by resource limitations or in the context of other
projects at Fermilab.

The baseline schedule is approved and fixed consistent with DOE Order 413.3A. The
baseline schedule constitutes the official plan against which schedule performance is
measured and reported to DOE, Fermilab management, and project management. The
baseline schedule is maintained under configuration management and may not be revised
without proper authorization as detailed in the Baseline Change Control Thresholds table
documented in the PEP and change control processes described in the project’s configuration
management plan.

CURRENT

The current schedule is used to manage the project and is developed by logically networking
the project activities. The schedule is an integrated, network-logic-based schedule. This
network approach provides the ability to relate the project’s time-phased activities in their
logical sequence using predecessor-successor relationships and timing. The current schedule
also enables the determination of the critical path and an evaluation of the effects of the
current schedule performance status on activities and milestones scheduled to be
accomplished in the future. The current schedule includes detailed input from all CAMs and
provides the ability to relate activities and milestones between different levels of schedules.
The current schedule includes all project milestones identified in the baseline schedule.

The current schedule employs the approved baseline schedule to relate progress. The current
schedule shows the actual status of the project or program at the current point in time by
reflecting the work performed and the milestones accomplished. It is used by the project
management team for analysis, including issue identification and resolution.
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SUPPLEMENTAL

The project team may employ supplemental schedules that are not part of the baseline
schedule hierarchy. They are often used for day-to-day operational planning and
management, and as the name suggests, supplement the baseline and current schedules, but
are not under configuration control.

1.3 PLANNING AND BUDGETING

1.3.1 Objective

Planning and budgeting establish the time-phased budget used to measure project
performance.

1.3.2 Performance Measurement Baseline

The performance measurement baseline (PMB) is the time-phased budget plan used to
measure project performance. In earned value management, the assignment or allocation of
budgets to scheduled segments of work produces a plan against which actual performance is
compared.

The performance measurement baseline is finalized with Critical Decision-2 (CD2), Approve
Performance Baseline. Figure 1-1 presents the DOE acquisition management development
cycle. The relationship of individual work tasks to the time-phased resources necessary to
accomplish them is established at the control account level. All control accounts and related
work packages should be planned to the end of the project. Fermilab does not use the
planning package approach for developing the PMB.

The performance measurement baseline is the summation of the time-phased budgets for all
of the control accounts, plus applicable indirect budgets. The performance measurement
baseline is a representation of current program plans. Proper maintenance of the baseline will
prevent performance measurement against an outdated or unauthorized plan.
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Figure 1-1. DOE Acquisition Management System

1.3.3 Control Accounts

A control account is a management control point at which budgets (resource plans) and
actual costs are accumulated and compared to earned value for management control
purposes. A control account is a natural management point for planning and control since it
represents the work assigned to one responsible organizational element for one WBS
element.

Within Fermilab’s financial accounting system (Oracle Project Accounting - PA), cost
collection is performed at the control account level. Control accounts roll up into summary
level accounts, which in turn roll up to an overall project summary account. No charges are
directly charged or recorded at any summary level account. Control accounts are called tasks
in PA and the task number is generally the WBS number of the control account activity in the
schedule. Individual or related groups of work packages may feed into a control account.
While multiple control accounts tasks may roll up into a summary control account task, a
single work package task is never divided among multiple control accounts. In all cases, the
control account has a unique task number.

1.3.4 Control Account Planning

Control account planning consists of those efforts needed to establish time-phased budgets
for each control account identified for project execution. The CAM has the primary
responsibility for developing and managing the control account budget. Project management
provides CAMs with budget guidance and a common planning capability to perform resource
costing, indirect rate applications, and other calculations.
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Control account budgets are a summation of the budgets for all of the work packages
assigned to the control account. Each work package’s budget in dollars is calculated by
applying each resource’s rate to the resource level (e.g., hours or other units of effort or
dollars for materials and other direct costs), factoring in escalation to actual year dollars and
then applying the appropriate indirect burdens. Project management and the CAM come to
agreement on the work scope to be accomplished as well as the accompanying budget and
schedule necessary to support the required effort. Once these budgets have been developed,
the amount of budget associated with each monthly accounting period is referred to as the
Planned Value (PV) or the Budgeted Cost of Work Scheduled (BCWS). The total budget
with respect to any given grouping of work is called Budget at Completion (BAC).

Although records can be kept at lower levels of detail, the lowest required level of detail for
maintaining the PV and the BAC is by resource within the work package subsets of the
control account.

Control account budgets may be further subdivided into one or more work packages in the
project schedule. The CAM selects the performance measurement technique (PMT) — the
method for measuring the work performed for each work package. Only a single PMT may
be used on an individual work package. Control account budgets in the EVMS are governed
by the following guidelines:

o The sum of budgets for work packages equals the control account BAC value.

¢ The CAM must be able to provide the basis for the budgets of all work packages.

e The start and completion dates for each work package fall within the scheduled start and
completion dates of the control account to which the work package is assigned.

o Retroactive changes to budgets for completed efforts are prohibited except for the explicit
correction of errors.

e Replanning future portions of open and unopened work packages requires formal change
approval, consistent with the project’s PEP change management requirements.

1.3.5 Work Packages

Work packages are a subdivision of a control account and consist of a discrete or level of

effort task that has been planned and budgeted in detail. The budget for each is segregated

into elements of cost (resources). Work packages constitute the basic building blocks used in

planning, measuring accomplishment, and controlling project work. A work package has the

following characteristics:

o Represents units of work at levels where work is performed.

o Clearly distinguishable from all other work packages by a descriptive title & a unique activity ID.

e Assignable to a single organizational element responsible for ensuring the work is completed.

e Has scheduled start and completion dates and, as applicable, interim milestones — all of which
represent physical accomplishment.

e Has a budget or an assigned value expressed in terms of dollars. Indirect costs are allocated based
on the appropriate base per the applicable financial practices disclosures.
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e Usesasingle PMT.

e Has a limited duration within a reasonably short time span.

o Reflects the way in which work is planned and has meaningful products, or is a management-
oriented subdivision of a higher-level element of work.

e Uses objective indicators/milestones as much as possible to minimize in-process work evaluation
and to provide an accurate assessment of progress.

e Contains time-phased budgets that are used for planning, reporting, and control. When learning
curves are used, time-phased budgets and schedules reflect this learning.

o Level of effort should only be used on a work package where no definable deliverable or work
products exist as a consequence of the work package.

1.3.6 Planning Packages

Fermilab does not use the planning package approach for defining projects. All work is
planned in detail through to the end of the project prior to setting the PMB. As time
progresses and better methods for accomplishing the scope of work are identified, CAMs
may update the work package details (activities, resources assigned, and/or durations) in the
schedule using the project‘s formal change control process.

1.3.7 Acquisition Planning

Fermilab projects often subcontract with external suppliers, contractors, and collaborators for
work associated with projects. Examples include architecture/engineering (A/E) firms,
general and specialty contractors, other national laboratories, research institutions, and
consultants. These subcontracts may be executed through Firm-Fixed Price (FFP), Time and
Material, or Level of Effort (LOE) support type contracts. The contracting vehicle type is
determined based on the nature of the work to be subcontracted as well as its complexity,
risk, and cost. All acquisitions are made in accordance with the requirements of Fermilab’s
prime contract with DOE and where applicable, Fermilab policies and Illinois state law.

1.3.8 Management Reserve/Contingency and Undistributed Budget

The management reserve/contingency is an amount of the approved Project Budget Base that
project management sets aside at the start of the project. The management
reserve/contingency is established to provide budget coverage for future uncertainties (risks)
that are within the scope of the project but are not funded in the control account budgets. The
management reserve/contingency is not assigned to specific segments of work.

Each Fermilab project’s change control procedures provide the process for control of
management reserve/contingency. Project management establishes the management
reserve/contingency based on a risk analysis of the project work scope. The factors affecting
the amount of management reserve/contingency established may include: technical risk,
schedule issues, and/or possible shortages in a critical resource area (i.e., labor, material,
timely appropriations, or support services), direct and indirect rate changes, etc. As the level
of risk is reassessed on the project, the budget for management reserve/contingency can
change.
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Management reserve/contingency is released to provide a budget for risk mitigation within
the project work scope. Conversely, budget from the control accounts is returned to the
management reserve/contingency whenever the work scope, and therefore the allocated
budget, is decreased. Management reserve/contingency transactions are documented in the
project baseline change control log. These transactions are identified in the EVMS reports to
DOE. At the present time, Fermilab projects do not employ undistributed budget as described
in the NDIA Intent Guide.

1.4 WORK AUTHORIZATION

1.4.1 Objective

Work authorization ensures that all work performed on the project has been contractually
authorized and properly planned prior to its execution.

1.4.2 Contractual Authorization

A work authorization cannot be officially initiated until the formal work authorization and
funding is received from DOE. Project management will request and the Fermilab Budget
Office will authorize the allocation of a project number and associated tasks in the Fermilab
Oracle Project Accounting system. The opening of the project and tasks officially initiates
the project and allows project setup to begin.

1.4.3 Work Authorization Document

With the completion of the control account planning process for each control account, the
total authorized work is released to the responsible organizations based on the approved
control accounts. Project management delegates work down to the CAMs within the
authority provided in the work authorization statement. The work authorization provided in
each control account includes the relationship to the WBS element or elements, responsible
organization identification, control account task description, schedule, and time-phased
budget in dollars. The approved control account can only be changed through the project’s
formal change control process.

The approved control account is project management’s vehicle to delegate responsibility for
budget, schedule, and scope requirements to the CAM. The signing of a work authorization
document by all parties represents a multilateral commitment to authorize and manage the
work within the budget and agreed-upon schedule.
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Section 2

Earned Value Analysis and Progress Reporting

2.1 EARNED VALUE

The comparison of actual costs and the work accomplished with baseline plans generated
during the planning and budgeting phase is included in internal and external reports.
Forecasts of future costs and schedule dates are made and corrective actions are initiated
when problems are identified.

2.1.1 Requirements for Employing Earned Value Methodology

Work packages are established during planning and opened when the Planned Value (PV), or
Budgeted Cost of Work Scheduled (BCWS), is expected to occur. Each work package uses
one Performance Measurement Technique (PMT) to track work progress. The PMT is
specified by the CAM and adheres to the following:

e Stability — One PMT is chosen for each work package. The selected technique and
milestone(s) will not be changed after the work package is opened.

e Objectivity — Completion of an event (for discrete work) is based upon predetermined
criteria or tangible product.

e Ability to audit — The procedure and criteria for evaluation will facilitate audit of the
Earned Value (EV), or Budgeted Cost of Work Performed (BCWP) reported.

2.1.2 Performance Measurement Techniques (PMT)

(Excerpt from the Project Management Institute Practice Standard for Earned Value Management,
2005.)

Earned Value is a measure of work performed. Techniques for measuring work performed are
selected during project planning and are the basis for performance measurement during project
execution and control. Performance measurement techniques should be selected based on key
attributes of the work, primarily the duration of the effort and the tangibility of its product.

The performance of separate and distinct work effort that is related to the completion of specific
and tangible end products or services, and which can be directly planned and measured, is called
discrete effort. In comparison, effort applied to project work that is not readily divisible into
discrete efforts for that work, but which is related in direct proportion to measurable discrete work
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efforts, is called apportioned effort, and support-type activity that does not produce definitive end
products is referred to as level of effort.

The Control Account Managers specify the performance measurement technique for each of the work
packages they manage.

There are a variety of PMTs available:

o Milestone — Milestones are defined, and relative weights are assigned to them. At any point, the
value earned is the original work package budget multiplied by the combined weight of the
completed milestones and divided by the total weight of all milestones. This method can be
applied to any work package and is generally the preferred method for work packages that span
more than two fiscal periods.

e Percent Complete — The CAM determines percent complete, preferably based on some sort of
objective measurement of work completed and remaining.

e Units Complete —This PMT is applicable to any work package that comprises a predefined
number of similar tasks. The value earned at any point in time is simply the work package budget
multiplied by the number of these tasks completed and divided by the total number to be done.
Use of this PMT assumes that budgets are based on the units being measured.

e 50-50 — 50% of the value is earned as soon as the work package is started, and the rest is earned
when it is completed. This PMT should be used only for work packages that span a maximum of
two fiscal periods since value cannot be earned in any intervening periods.

e 0-100 — No value is earned until the work package is completed; at which point, the entire
budget is earned. This method should be used only if the work package is scheduled to start and
finish in the same fiscal period.

e 100-0 — All of the value is earned as soon as the work package is started. This method should be
used only if the work package is scheduled to start and finish in the same fiscal period.

o User-Defined % — A variation of the 50-50 PMT (E). The percentage earned at the start of the
work package (1 to 99%) is defined in advance by the user. The remaining percentage is earned
when the work package is completed. This method should be used only for work packages whose
schedule dates span a maximum of two fiscal periods.

e Apportioned — The work package budget is earned in direct proportion to the amount earned on
another related work package. This method can be applied to any work package if the referenced
work package does not itself use the apportioned or the level of effort PMT, and if the scheduled
dates are the same for both work packages. This PMT is generally used when the activity itself is
difficult to measure, but it is closely related to a more readily measured work package. Quality
assurance is a typical example of this type of work package.

o Level of Effort — If the work package is started, it is assumed to progress (and thus earn value)
according to the original budget without deviation. This PMT is most suitable for only a small
number of work packages that are by their nature immeasurable. By definition, the value earned
by an open work package using this PMT is equal to its to-date budget.

2.1.2.1 Discrete Effort

Work performance is measured and reported monthly. Whenever possible, objective methods should
be used to determine work performance. For example, units completed compared to total budgeted
units provides an objective measurement of percent complete.

10
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2.1.2.2 Level of Effort (LOE)

Some project activities do not produce tangible outcomes that can be measured objectively. Examples
include project management, operating a project technical library, and the like. These activities
consume project resources and should be included in EVMS planning and measurement. In these
cases, the level of effort (LOE) technique is used for determining earned value. A planned value is
assigned to each LOE task for each measurement period. This planned value is automatically credited
as the earned value at the end of the measurement period.

LOE activities will never show a schedule variance. Consequently, the technique biases the project
data toward an on-schedule condition. LOE should be used conservatively and should be considered
only when the task does not lend itself to a more objective measurement technique.

2.2 STATUS AND EARNED VALUE CALCULATION

2.2.1 Objective

The objective of measuring schedule progress and calculating earned value is to accumulate,
analyze, and report the project’s actual compared to planned performance for the current
period and the cumulative-to-date costs based on the amount of work performed.

2.2.2 Performance Measurement Data

The cost/schedule performance measurement information provides visibility into the project
cost/schedule status as it relates to completed work and forecasted work remaining. This
information is accumulated monthly for each control account and is summarized directly
through the WBS structure in order to obtain the cost/schedule status at any level of the
structure. The primary sources of this information are:

e Planned Value (PV) or Budgeted Cost of Work Scheduled (BCWS) is the time-phased
budget that represents the value of work to be accomplished through a given period of
time.

e Earned Value (EV) is a measurement of the work completed. As work is actually
completed, budget associated with this work is “earned” as Budgeted Cost of Work
Performed (BCWP). BCWP is synonymous with “Earned Value.”

e Schedule Variance (SV) is calculated by subtracting BCWS from BCWP, providing a
dollar value for schedule variance (BCWP — BCWS = SV). Care must be exercised in
drawing inferences from either favorable or unfavorable schedule variances because of
the influence of high-value work performed out of sequence. Crosschecks must be made
using the scheduling system to determine the true status of the schedule.

e Actual Cost of Work Performed (ACWP) is the cost for work that has been completed or
partially completed (actual cost plus accruals). Actual costs are accumulated in
Fermilab’s Oracle Project Accounting system by control account. Accruals are routinely
added through Fermilab’s accounting system when the control account manager and/or
project management determine that some accomplished work has not been invoiced in the

11
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month earned, have consulted with affected parties and with accounts payable. Accruals
and other adjustments to actual costs must originate in Fermilab’s accounting system
using the Lab’s established procedures.

e Cost Variance (CV) is calculated by subtracting ACWP from BCWP (BCWP — ACWP =
CV). A positive cost variance indicates that work was performed for fewer dollars than
planned. Conversely, a negative variance indicates that work was performed for more
dollars than planned.

e Budget at Completion (BAC) is the total budget for a given work scope. The BAC for the
total project plus management reserve/contingency equals the total project cost (TPC).
The BAC for lower-level WBS elements, control accounts, and work packages equals the
cumulative BCWS up to and including the last period to which it is assigned.

e Estimate to Complete (ETC) is the latest revised estimate for the remaining work scope.

e Estimate at Completion (EAC) is project management’s latest revised cost estimate for a
given work scope and is calculated by adding the cumulative ACWP to ETC.

e Variance at Completion (VAC) is calculated by subtracting EAC from BAC (BAC -
EAC = VAC). The VAC is the amount of under run or overrun forecast for the work
scope being considered, without regard to the use of management reserve/contingency.

When appropriate, project management judgment will supplement or supplant the ETC and
EAC calculated values.

2.2.3 Evaluation of Planned Value

The time-phased budget Planned Value (PV) represents the plan against which performance
is measured. At the control account level, the baseline is the result of assigning the necessary
resources to the scheduled tasks (work packages) as part of the process of detail planning for
the control account. The process includes identifying the tasks, scheduling the tasks,
identifying the resources, and determining the PMT. Work to be accomplished in a control
account must be performed in a logical, consistent manner to help provide consistency in
determining the baseline and accomplishing the work. To avoid unrealistic variances, the PV
is established according to the control account manager’s decision on how the work is to be
accomplished, and the PMT is selected to ensure that EV is achieved in the same manner as
the PV was planned.

Accuracy of determining actual performance is directly related to the ability to objectively
determine progress within a given work package or control account. Consequently, level of
effort (LOE) tasks should only be used in those work packages where no deliverables or
other material means of determining actual progress exists. The earned value of LOE only
documents the passage of time and not actual project progress. Consequently, within a
discrete control account, the inclusion of LOE activities should be avoided and kept to a
minimum in order to prevent any distortion of the performance measurement data. When
unavoidable and LOE work is combined with discrete work within the same control account,
segregated work packages are established for the discrete and LOE portions, as appropriate.

2.2.4 Current Schedule Progress Evaluation

12
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The baseline schedule maintains original agreed-upon milestone dates, unless altered in
accordance with the project’s formal change control procedures. Current status of the project
is compared to the baseline for progress measurement and analysis. Progress and status are
maintained on the current schedule, which also reflects the current forecast of activity
durations, activity start and finish dates, and milestone dates.

The current schedule represents the remaining work and will be archived periodically.

e The current schedule is used for internal project management and DOE reporting
purposes. A comparison of the current and baseline schedules indicates the extent to
which the project is ahead of or behind schedule. This comparison also identifies the
specific activities and events that are the source of current schedule variances or
impending problems.

e Every month following the processes described in the project’s Project Management
Plan, each control account manager will determine the status of each open or scheduled
activity in the current schedule for which they are responsible and the schedule will be
updated accordingly. Various methods are used to assess the status for different kinds of
activities to ensure that progress is being determined objectively.

e Earned value flow-down subcontracts have provisions in their contracts that require the
subcontractors to submit an earned value report at least monthly. Such subcontractors are
required to provide quantitative data that can be used to assess the status of their work
activities.

e Non-earned value flow-down subcontractors have provisions in their contracts that
require them to develop a schedule that supports the details in the project schedule. The
control account managers are responsible for ensuring that the methods used to status
these schedules result in an objective measurement of progress.

The status for current schedules is developed to provide the following information:

e Progress to the DOE and to project management, focusing particularly on those areas of
greatest impact on, or potential risk to, key milestones and project completion.

e Progress as compared to the baseline schedule.

e Basis for forecasts of future events, milestones, activities, and project completion.

Status information, which is collected at the detail schedule level, includes the following
information:

Actual start dates for activities begun during the status period.

Actual finish dates for activities completed during the status period.

Actual occurrence dates for milestones accomplished during the status period.

Percentage complete and/or remaining duration of activities started but not complete.
Forecast completion dates for activities previously started but not yet completed.

Forecast duration, start, and finish dates for activities — and occurrence dates for
milestones — that are currently scheduled in the future and for which a change is foreseen.

13
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The schedule is updated to reflect the current status in accordance with the procedures
described in the project’s Project Management Plan.

2.3 PERFORMANCE ANALYSIS

2.3.1 Objective

Analysis of performance measurement data will allow project management to identify and
document the cost, schedule, and work scope conditions that may require management
attention, assess the impact of these conditions on the baseline and future work, and develop
and implement corrective actions as necessary. This subsection establishes the minimum
requirements and guidance for performance analysis for Fermilab projects: specifically
variance analysis, corrective action, and updating Estimates at Completion (EAC).

2.3.2 Variance Analysis

Variance analyses allow control account managers to identify and communicate cost,
schedule, and EAC divergences from the performance measurement baseline. Root-cause
analysis is performed at the control account level at a minimum. The control account
structure is integral to the WBS and will accurately summarize budgets, earned value, actual
costs and the associated variances up through both the WBS and the project organization.
Variance analysis at levels above the control account may be performed in support of internal
management needs and DOE requirements.

2.3.3 Variance Thresholds

Variance analysis is conducted if any cumulative SPI or CPI is less than 0.9 or greater than
1.10 at the project level. Project management may establish lower thresholds to respond to
the project’s needs.

2.3.4 Performance Indices

The control account manager(s) will apply various metrics to assess the performance of their
assigned control accounts. These performance metrics will provide additional insight and a
basis for the CV and SV analysis. All metrics will be updated at least monthly. The metrics
employed should be both time-phased and “snapshot” in nature. Time-phased metrics include
a Cost Performance Index (CPI=BCWP/ACWP) and a Schedule Performance Index
(SPI=BCWP/BCWS). The control account manager will assess the time-phased metrics to
look for control account performance trends. “Snapshot” metrics include cost variances and
schedule variances. Graphics are used to aid in displaying trends associated with project
performance. Performance graphs are useful in communicating project performance
objectives and in displaying progress toward meeting those objectives.

Figure 2-1 shows an example of a commonly used graphic for projects that illustrates EVMS
metrics. The trend lines are all expressed in project dollars. The middle (solid) line is the PV
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(BCWS), the planned work as defined 