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Earned Value Management History

o 15t Draft of Fermilab EVMS Description was

generated in 2006, no implementing procedures at
that time

 The FRA System Description and Implementing
Procedures were first approved for use 17 October
2008

 NOVA Is the first project to implement the FRA
EVMS and represents a typical project at
Fermilab. NOvVA’s implementation of the FRA
System started in October 2008.
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Department of Energy

Certification

Director, Fermi Research Alliance, LLC
P.0O. Box 500, MS #105

Batavia, [T, 60510 . I I
Dear Dr. Oddone: e e I

It is a pleasure to inform you that the Fermi Research Alliance, LLC (FRA) at the
Department of Energy (DOE) Fermi National Accelerator Laboratory (Fermilab) site has
successfully demonstrated compliance of its Earned Value Management System (EVMS)
for non-information technology capital asset projects greater than $20 million with the
American Mational Standards Institute/Electronic Industries Alliance (ANSI/EIA)-T48.

This certification is based on DOE’s Office of Enginecering & Construction Management
(OECM) review of your EVM System Description (current as of January 10, 2010) and
OECM’s on-site review conducted May 11-15, 2009, Your team is to he commended for
attaining this EVMS certification. This acceptance of the 'RA EVMS requires
application across all FRA acquisition projects requiring EVMS as executed under the
guidance of DOE Order 413.3.

-
DOE expects FRA to maintain its EVMS Certification as evidenced through annual

surveillance of this EVMS and submitial of a resulting repori(s) directly to OECM. [ ] e C e I Ve a n

Recognizing that management systems are dynamic to meet changing business needs and ]

to improve effectiveness, we further encourage continuous improvement of this EVMS as
long as compliance within the ANSI/EIA-748-A is maintained. Should FRA make said
improvements or changes to this Certified EVMS, FRA shall promptly notify OECM of
said changes.

The Department of Energy congratulates FRA on this certification. FRA has achieved a
significant milestone by demonstrating a performance measurement system that provides
valid data and is effective in managing project performance.

Sincerely,
\
Paul Bosco

Director, Office of Fngineering &
Construction Management

LD e

cc:  Dan Lehman, SC-28
Bruce Chrisman, FRA
Dean Hoffer, FRA

@ Finaed with sy isk o rocyeled paper
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FRA EVMS Documents

« EVMS Documents
— FRA Earned Value Management System Description
— 12.PM-001 Project WBS, OBS, RAM
— 12.PM-002 Control Accounts, Work Packages, Planning Packages
— 12.PM-003 Work Authorization
— 12.PM-004 Project Scheduling
— 12.PM-005 Cost Estimating
— 12.PM-006 Monthly Status Reporting
— 12.PM-007 Change Control
— 12.PM-008 EVMS Surveillance & Maintenance

» Ownership

— Office of Project Support Services (OPSS) - responsible for implementing
and maintaining the FRA Earned Value Management System, including
maintaining the interfaces with existing Fermilab business and
management systems
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Updated FRA EVMS Documents

Policies and Procedures

Policies

e *New 2013 Version* - Earned VValue Management System Description-V6 (\V6-
w/Changes)
*2010 Version™ Earned VValue Management System Description-VV5
EVVMS Certification Letter

OPMO Project Management Procedures

# Description *New™> Procedures 2009 Desktop
Updated 2013 Procedures Instructions
(.doc versions have (for reference
changes from 2009 only)
versions
highlighted
12.PM-001Project WBS, OBS, RAM 001 V3-w/Changes 001 V2-PDF
12 pM-002E0ntrol Accounts, Work Packages, (., V4-w/Changes 002 VV3-PDF
==————Planning Packages
12.PM-003Work Authorization 003 VV4-w/Changes 003 V3-PDF
12.PM-004Project Scheduling 004 VV4-w/Changes 004 VV3-PDF DLK‘:OQ.
Instructions
12.PM-005Cost Estimating 005 VV4-w/Changes 005 V3-PDF
12.PM-006Monthly Status Reporting 006 \V5-w/Changes 006 V4-PDF D8sklop
Instructions
12.PM-007Change Control 007 V4-w/Changes 007 VV3-PDF Desktop -
Instructions
12.pM-00gEYMS Surveillance and 008 V3-w/Changes 008 V2-PDF

Maintenance
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Primary Project Management Tools

e Accounting » Oracle's e-Business Suite -
Project Costing Module -
aka Project Accounting

(PA)

e Scheduling » Primavera P6 (new
standard), Deltek Open
Plan (NOVA)

e EV Cost Processor > Deltek Cobra
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FRA EVMS

o Consistent with ANSI/EIA-748B Standard for
Earned Value Management Systems
— Organization
— Planning, scheduling and budgeting
— Accounting considerations
— Analysis and management reports
— Revisions and data maintenance

* Crosswalk between ANSI/EIA748B and the
System Description / Implementing Procedures Is
In Appendix A of System Description
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Organization

* Work Breakdown Structure (WBS) developed with a
product-oriented focus

« WBS Dictionary defines the scope of each WBS element

« QOrganizational Breakdown Structure (OBS) is established
to ensure the project’s scope of work can be efficiently
managed

e Organization is likely to include collaborating institutions
(universities and/or laboratories) within and outside of the
USA

* Responsibility Assignment Matrix (RAM) establishes the
key control points and the managers of the entire project
scope
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Planning, Scheduling and Budgeting

» Akey part of baseline planning is establishing the project

assumptlons

— This should be initially documented early in the project, and NOVA Key Assumptions
evolve as time progresses. Ftmai, Ve s

» Schedule development is a iterative process among the o
CAM, Functional Managers, Project Controls and the
Project Manager

» Work packages and planning packages
— Work should be planned into detailed planning packages

where possible, otherwise, use planning packages to _
establish a budget, but not work details. Details are to be in
BoEs.

* Risk management is an integral part of the planning
process and is key driver in establishing cost and schedule
management reserve and contingency

A consistent approach should be used in developing and
documenting cost estimates across a project

19-Aug-2013 FRA EVMS 2013 Surveillance Review 10



Planning, Scheduling and Budgeting

o Setting a baseline

— Establishes point at which formal change control to the cost, schedule, and technical
baseline will start - Project Internal Baseline (Between CD-1/CD-2)

— Earned value reporting to DOE must begin at CD-2 and data is uploaded to PARS 11 for

projects > $20M.
 Work Authorization

— Work must be authorized from the Project Manager to the CAMS before it begins

— Work authorization documentation contains
e Scope
» Schedule
» Time-phased budget (Control Account Plan)
* \Work sent to collaborators requires

— Memorandum of Understanding (MOU) documenting
expected institutional contributions & responsibilities

— Statement of Work (SOW) for each fiscal year
detailing work scope, resources, and costs expected
to be covered by Fermilab, and executed through
purchase requisition/order process

19-Aug-2013 FRA EVMS 2013 Surveillance Review

Contrel Account Titke:

||||||

11



Accounting Considerations

Fermilab’s Oracle eBS (electronic Business Suite) used to collect actual costs

Accruals done in Oracle eBS

— Automatic for material received at Fermilab, manual for services & materials received
elsewhere

Kronos used for Fermilab labor

— Labor at other institutions appears as M&S to Fermilab managers, but is scheduled as
“labor” in the Scheduling Tool (i.e. Primavera P6, Open Plan)

Indirects are applied in Oracle eBS

— 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 on indirects for large purchase orders at $500K.
Actual hours for uncosted Scientist are collected from collaborators on spreadsheets
and entered via upload to Cobra monthly
Actual costs and hours are extracted from eBS and loaded into Cobra monthly (see
upcoming graphic on Monthly Status Reporting Cycle)

— Cobra and eBS totals are reconciled
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Monthly Analysis and Management Reporting

P

-

19-Aug-2013
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Estimate to Complete/Estimate at
Completion

EAC/ETC changes are a forecast

CAMs are to ensures that the EAC continuously reflects a valid
projection of project costs. CAMS review the status of expended
effort and the achievability of the remaining forecasted work
using all available information to arrive at the best possible EAC.

When substantive changes to the ETC appear on the horizon,
CAMs submit the necessary changes to the PM for approval and
for subsequent incorporation into the working/forecast schedule
and Cobra by Project Controls. ETC changes may also be
Initiated directly by the Project Manager.

On at least an annual basis, the project manager will request that
all CAMs review their ETC, and submit a detailed, bottoms-up
estimate for the remaining work to establish a new EAC
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Estimate to Complete/Estimate at Completion

* Provides a forecast by the project manager and CAMSs of
cost of the project at completion

Est. At Comp. Act. Cost of Work Perf. Est. To Comp.

S e «
« EAC=ACWP +ETC
— ETC is a forecast. There are multiple ways to forecast

e Calculated method results can be used as reference for
ETC/EAC analysis.

* Manual method, calculated at the work package level, based on
specifying remaining quantities/costs on each lowest-level
activity.

o Greg Bock will describe NOvA'’s enhanced process
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Variance Thresholds with hours)

Variance Analysis Thresholds for Control Accounts

Yellow Thresholds

Cost Variance Type Threshold limit
Schedule Variance

Dollars Current Period >+ 5% to < + 10% and > $50K
Cumulative >+ 5% to < + 10% and > $100K

Hours Current Period >+ 5% to < + 10% and > 350 hrs
Cumulative >+ 5% to < + 10% and > 700 hrs

Cost Variance Type Threshold limit
Schedule Variance

Dollars Current Period >+ 10% and > $100K
Cumulative >+ 10% and > $200K

Hours Current Period >+ 10% and > 700 hrs
Cumulative >+ 10% and > 1400 hrs

Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance in %) and the SV or CV in $ or hours.
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VAR Threshold Determination

VAR Thresholds in procedure 12-PM-006
are default thresholds for all projects, but
can be modified based on specific project
requirements.

* |If VAR Thresholds need to be tailored to a
project, will be presented to the PMG for

approval and then added to the project’s
PMP.

 NOVA Is using default Thresholds
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Analysis and Management Reports

(continued)

 FRA management monitors project
performance including EV data from:
— Project monthly reports

— Monthly Project Management Group (PMG)
Meetings
— Performance Oversight Group (POG) Meetings

— FRA Director’s Reviews prior to DOE’s Office
of Project Assessment review and Critical
Decisions
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Revisions and Data Maintenance

(Change Control Process)

« Changes are only done on work in the future, not to change past

performance

» Change Control Thresholds are project specific

 NOVA example

DOE THRESHOLDS

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)

FRA THRESHOLDS

Secretarial
Acquisition
Executive
(Level 0-A)
Deputy Secretary

Acquisition
Executive
(Level 0-B)
5C-1

Associate Director
OHEP (Level 1)

DOE NOvA
Federal Project
Director
(Level 2)

Fermilab Associate
Director
(Level 3)

NOvA Project
Manager
(Level 4)

Subproject Manager
(Level 5)

Technical

A change 1n scope
that affects the
ability to meet a Key
Performance
Parameter (KPP) and
the ability to satisfy
the mission need.

A change 1n scope
that affects the
ability to meet a KPP
and the ability to
satisfy the mission
need.

Any change in the
KPPs as referenced
in PEP section 3.2

Any significant
change to the
technical scope (as
described in PEP
sect. 5 ) that affect
ES&H
requirements or
meeting Project
Closeout definitions
in PEP Table 7.2.

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 fo
upgrade physics
capabilities.

Related technical
changes to multiple
subprojects that do
not diminish
performance

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

Schedule

= 6 month
(cumulative) delay in
the CD-4 completion
date.

a 3 to 6 month
(cumulative) delay in
the CD-4 project
completion date.

Any change to a
level 1 milestone =
3 months. orup toa
3 month delay m
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 a
Level 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
i the delay of a Level 5
milestone by more than
one month

Cost

Increase in excess of
$25M or 25%
(cumulative) of the
CD-2 Total Project
Cost baseline.

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

Any change in
Total Estimated
Cost or Total
Project Cost

Any cumulative use
of contingency of =
SIM

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.

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

Increase in the cost of a
single item by more than
325k

19-Aug-2013
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Revisions and Data Maintenance

(Change Control Process)

« Changes must be documented and approved
* Work Authorizations are updated after baseline changes

« Change logs are used to track and report change history, as well as
management reserve and available contingency

CR# | WBS Description of Change Date | Level | Cost | Schedule | From Contingencyor | Approval
Impact | Impact Mang Res Funds Stalus

001

002

003

004

005

Total Cost of Changes

Original Baseline Management Reserve
Changes

Remaining Management Reserve

coo ooo [=]

Original Baseline Contingency
Changes
Remaining Contingency
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Non Costed Scientist Resources

 Per OHEP guidance, scientist labor is included in
the project cost under certain circumstances

e The scientist hours are loaded into the schedule
and the cost processor

* Scientist work Is tracked by schedule task and
milestone progress

* In general, work packages with non costed
scientist labor also have costed labor, which
allows EV to be measured on that work
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Processes for Collecting Uncosted Scientist Hours Worked

Non FRA Non Costed Scientist Hours
Spreadsheets

from Institutions

Combined
University A Spreadsheet for
Monthly Reporting
Period
University B
Non FRA

\ Uncosted
) Scientist
gy Hours

Lab A \@

FRA Non Costed Scientist Hours

Cost Processor
Deltek Cobra

FRA Employee Input
to Kronos

DO
P
Do
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Management Oversight



|_evels of Lab Oversight

Responsible Line Manager and Project Manager
Meetings [generally weekly]

Project Management Group (PMG) meetings [monthly]

Performance Oversight Group (POG) Meetings
‘monthly] Started end of CY2012

Director’s Reviews — Project and Design Reviews [at
CD’s and as required]

Project Management Planning Board (PMPB) [-
monthly] Started end of CY2012
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Project Management Group
(PMG)

Purpose: Structured forum for the Project Manager to coordinate
project planning and problem solving with project team members
and collaborators, laboratory and other interfacing organizations.

Chairs: Co-chaired by the Project Manager and the Laboratory
line manager with oversight responsibility

Members: Lab Line Manager with oversight responsibility;
Project Manager and Project Office; Involved Lab
Division/Section Heads, Deputies or authorized representatives;
Environment, Safety, Health and Quality Section; Facilities
Engineering Services Section; Lab Budget Office and the
Business Services Section Procurement Department; PSS
representative; DOE Site Office and Federal Program Manager
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Performance Oversight Group
(POG)

Purpose: Review and ensure acceptable trends of
performance on Laboratory major projects and to
provide assistance. Provide an opportunity to share
common experiences between Project and Laboratory

managers. Build a Project Management Community of
Practice.

Chairs: Lab Director

Members: Lab Director, Deputy Lab Director, ALDs,
Division Heads, CFO, Section Heads (ESH&Q and
FESS), Head of IPPM, Head of PSS
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Project Management Planning Board
(PMPB)

Purpose: identify, evaluate, develop, guide and
recommend candidates from across the
Laboratory for project leadership positions

Chair: Deputy Laboratory Director

Membership: Associate Laboratory Directors;
Divisions Heads (AD, TD, PPD, CD Scientific
Division); Section Head (FESS); Offices Heads
(Integrated Planning and Performance
Management (IPPM), Project Support Services
(PSS)); Project Manager (as designated)
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PMPB Training Initiative

For Project Director, Project Manager, Deputy
Project Manager, Selected Subproject Managers/
CAMs
e Training

— 23 Session Project Management Professional Program

Training (20 - %2 day sessions once per week and 3 full
day session at end to prep for certification exams)

 Certifications (contingent on experience)
— Certified Associate in Project Management (CAPM)®
— Project Management Professional (PMP)®

o 15tclass of 25 starts September 12
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Recent Updates to EVMS
Description and Implementing
Procedures



EVMS Documentation Update Background

 |nitial FRA EVMS System approved in 2010.

o System Description and Procedures updated In
2013 to reflect:

— Lessons Learned

« Additional emphasis on issues that surfaced in EVMS
Surveillance Reviews, NOVA Cost to Complete
Assessment

o Clarifications based on feedback from projects
— “Passage of Time” issues

« Updated versions of references (DOE 413.3A->B)
 Organizational updates (FNAL OPMO->0PSS)
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EVMS Documentation Update Issues

* Primary areas addressed in documentation updates include:
— ETC/EAC
— Change Requests
— VARs
— Objective measurements (PMTSs)
— Schedule Integrity
— Accruals
— Major Subcontractors in OBS
— Cost Estimating Process
— Contingency and Management Reserve
— Planning Package to Work Package Conversion
« Detailed description of updates in file “FRA EVMS

Documentation Summary of 2013 Updates” available at
review webpage:
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EVMS Documentation Updates 1 of 2

-Included formulas used by DOE APM for IEACs, but stress that EACs
should never entirely be a calculated number.

-Lists some factors for consideration in updating ETC, e.g. experience, 2012 CAR-01, NOvA
risks, new rates, accruals etc. Cost to Complete
SD, MSR -Prescribes monthly review and updates, annual total project bottom-up Assessment
ETC/EAC Procedure revision, and other updates as needed. Dec.2012

-Reinforced that only changes to future work are permitted. Start dates
can only be changed in future periods.

-Reinforced that entire approval process from PEP must be complete
before implementing changes.

-Added changes to the project organization to the types of changes to be

processed.
Change SD, Change -Added that changes to collaborator SoWs may be required as a result of
Requests Control approved project changes. 2012 CAR-02

-Added that a monthly calendar for internal and external reporting must

be included in PMPs.

-Added statement that VARs need to be descriptive enough to trigger
SD, MSR action by the project

VARs Procedure -Clarified that CAMs cannot approve their own VARs 2012 CAR-03

EV -Added that PMTs need to be assigned so objective measurements can be

Measurement SD made at intervals no less than two months 2012 CAR-04
-Listed characteristics of quality schedule including maintainability,

Schedule transparency, traceability, valid critical path, justifications for constraints

Integrity Scheduling and lags 2012 CAR-05
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EVMS Documentation Updates 2 of 2

Accrual Process MSR -Added CAM responsibility to provide input on accruals 2012 Cl0-01

Major

Subcontractors WBS, OBS,

in OBS RAM -Defined "major" subcontractor as lesser of S5M or 5% of TPC 2012 CI0-03
Publishing of DOE

Cost -Restructured to match process outlined in DOE cost estimating guide cost estimating
Cost Estimating Estimating -Updated estimate uncertainty contingency tables guide
-Aligned definitions of Cont and MR to DOE definitions. Actual experience

Contingency  SD, Change -Removed stipulation that Cont was for known risks and MR was for in how Cont/MR

and MR Control unknown risks are implemented
Current projects

PP->WP Planning packages will be converted to Work Packages 6 months prior to developing their

Conversion CA, WP, PP work, with provisions for some exceptions schedules

-Updated 413.3A to 413.3B
-Updated names of FNAL organizations (OPMO->0PSS etc)
Miscellaneous All -Updated flowcharts, examples and templates in Appendices
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Summary

Documentation has been provided for you on the review
website ahead of time

Interviews have been arranged

FRA Is ready to support the Surveillance Team in the
evaluation of our EVMS to

— Verify the FRA EVMS is in compliance with ANSI/EIA-748B

— Verify NOvVA'’s is in compliance with the FRA Certified EVMS
— Asses if the FRA EVMS is ready for the new projects

John Cooper will give the overview of the NOvVA Project
and it’s implementation of the FRA EVMS

Greg Bock will address EVMS Corrective Actions and
Lessons Learned
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