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Presentation Outline

• EVMS History at the Lab
• FRA EVM System and Documents
• EVMS Process
• Topics for Clarification from Readiness 

Assessment
• Summary
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Earned Value History
• EV has been performed at some level since the Main Injector Project 

in the 1990s.
• A standard Cost Processing Tool (Cobra) was selected and used to

support EVM on the NuMI Project starting in 1998.
• Each project had their own EVMS  process and procedures but used

Cobra as the cost processer.
• 1st Draft of Fermilab EVMS Description was generated in 2006, no 

implementing procedures at that time
• The FRA System Description and Implementing Procedures were 

approved for use 17 October 2008
• NOvA is the first project to implement the FRA EVMS and represents 

a typical project at Fermilab.  NOvA’s implementation of the FRA 
System started in October 2008.

Hoffer
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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 Management Oversight (OPMO) - responsible for 

maintaining the EVMS and maintaining interfaces with existing Fermilab 
business and management systems 

– Office of Quality and Best Practices (OQBP) - responsible for surveillance 
of the EVMS to ensure Lab adherence to the approved certified system 

Hoffer
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Primary Project Management Tools

• Accounting

• Scheduling 

• EV Cost Processor

Oracle's e-Business 
Suite - Project Costing 
Module - aka Project 
Accounting (PA)

Deltek Open Plan & 
Microsoft Project

Deltek Cobra

Hoffer
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NOvA Project’s Organization

Hoffer
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FRA EVMS

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

• Crosswalk between ANSI/EIA748 and the System 
Description / Implementing Procedures is in 
Appendix A of System Description

Hoffer
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Organization
• Work Breakdown Structure developed with a product-

oriented focus
• WBS Dictionary defines the scope of each WBS element 
• Organizational Breakdown Structure is established to 

ensure the project’s scope of work can be efficiently 
managed

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

• Responsibility Assignment Matrix  establishes the key 
control points and the managers of the entire project scope

Hoffer
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NOvA WBS
(high level)

Hoffer
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Dollarized RAM (12 CAMs)
• 67 Control Accounts, 12 CAMs

– All CAMs are L2 in WBS except Accelerator WBS L2 divided into 4 L3s
• Derwent -- $ 28.0 M
• Kourbanis- $ 2.8 M
• Martens --- $ 7.8 M
• Zwaska --- $ 0.1 M
• Dixon ------ $ 50.8 M
• Mufson ---- $ 18.8 M
• Bromberg - $ 10.4 M
• Talaga ----- $ 26.6 M
• Heller ----- $ 11.9 M
• Mualem --- $ 18.6 M
• Lukens ---- $ 18.5 M
• Cooper ---- $ 15.1 M

CAMs
are at 
WBS L3

Hoffer
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Planning, Scheduling and Budgeting
• A key part of baseline planning is establishing the project assumptions
• Schedule development is a iterative process among the CAM, 

Functional Managers, Project Controls and the Project Manager 
• Work Packages and Planning Packages

– We have not utilized Planning Packages in the past.  The FRA System 
allows for both.  We anticipate using Planning Packages on future 
projects.

• Risk Management is an integral part of the planning process and is key 
driver in establishing cost and schedule contingency

• A consistent approach is used in developing and documenting cost
estimates

• Work Authorization 
– External Work Authorization - DOE to FRA

• Difference between Line Item and Major Item of Equipment (MIE) Projects
– Line items authorized by directives
– MIE authorized by Financial Plan Guidance and achieving Critical Decisions

• NOvA is an MIE Project
– Internal Work Authorization -Project Manager to CAMs

Hoffer
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Planning and Scheduling Process
• NOvA uses Open Plan, the schedule has ~ 5,000 tasks and milestones
• Scheduling Guidelines given to CAMs:

– Instructed by the Project Manager to provide best estimates for the duration of every 
task

– There should be no hidden contingency in the schedule
– Tasks with schedule uncertainty should have estimated cost contingency designed to 

speed up the work commensurate with the risk
• We do have ~250 documented risks and a Risk Registry

• See NOvA Key Assumptions document (NOVA-doc-2954) for more 
details

– This also has cost assumptions:
• estimating instructions, labor cost assumptions, materials & services cost assumptions, 

escalation assumptions, cost guidance from DOE (funding profile), indirect cost assumptions 
at universities

– Other key technical assumptions:
• expectations from other Fermilab efforts assumed as pre-requisites to NOvA, risk of PVC 

structure,…
– Other scheduling guidelines:

• critical path guidance, assumed CD dates, assumptions about the Fermilab operating 
schedule since NOvA installation must fit within periodic shutdowns

Cooper
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Schedule Development
• Done by the CAMs, bottom up, linked all tasks
• Change Requests also cover schedule changes, not just cost 

changes Addition of tasks, re-ordering of tasks
– Prime example is the major re-work of our schedule to accommodate a 

funding driven shutdown of the project in Dec 2007 with a restart in 
Feb 2009 (later advanced to Aug 2008)

• Performance Measurement techniques set for each task.
– We have a clear preference for objective units 

• Pounds of PVC, gallons of scintillator, meters of fiber, numbers of PVC 
modules built, numbers of electronics boards completed, numbers of 
detector blocks assembled at Ash River.

• Numbers of accelerator modules of different types completed, tested
• Cubic feet excavated for building, yards of concrete, ….

– but we use all FRA allowed PMTs
• Prefer to use 50-50 and 0-100 for short tasks, 1-2 months
• % complete also used, with peg points (documented in notes field of Open 

Plan) to define % complete amounts in advance for tasks > 2 months
• Level of Effort used primarily on management tasks

Cooper
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NOvA Project PMTs
BAC - All Work Packages

PMT Breakdown as a Percentage of BAC

A - Level of effort
13%

C - % Complete
14%

C* - % Complete 
with Pegpoints

14%
D - Units 
Complete

47%

E - 50-50
4%

F - 0-100
4%

O - Pre-CD1
4%

Cooper

Tasks > 2 mos
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• FIRST PATH:
• We can’t build the detector without a building at Ash River

– Therefore we must push the building as fast as possible from the start

• “Technical” Project Critical Path
is building, tools, then assembly at Ash River

– Bill Freeman has done a complete critical path analysis of Open Plan and we understand the details of all these 
links and exactly what happens if we move one or more segments around in time

– NEEDED this because out actual schedule is NOT technically driven.  It is driven by the funding profile from 
DOE.

Critical Path: Two parallel paths

Building at
Ash River

Detector 
assembly

infrastructure

Detector 
Assembly

extrusions modules
electronics

scintillator

bufferbuffer bufferbuffer

Storage 
tanks

fiber bufferbuffer

Project Critical Path

Project Critical Path

Cooper
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• Accelerator & NuMI upgrades use Fermilab Accelerator Division workforce, 
and all these people have additional operational responsibilities in the current 
Fermilab program.

– So we have a leveled resource, leveled from outside the project
– Given the operational uncertainties, we must push the Accelerator & NuMI as hard 

as possible and use the workforce to the fullest extent possible when available

• The two parallel paths interact softly:
– Common contingency to ensure success
– We want an operational neutrino beam after each shutdown so that commissioning of 

the detector can proceed for CD-4
– But, commissioning of the accelerator upgrades from 400 kW to 700 kW is not 

required for CD-4

Schedule: SECOND parallel path

Recycler
shutdown

NuMI
shutdownKickers +…

Target 
& 

cooling

Cooper
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Work Authorization
• Project Office authorizes work through Work Authorization Documents

– Approved by Scheduler, Financial Officer, CAM, Project Manager
– Example on next slide

• WAD must be in place before a control account, any of its subsidiary 
chargeable task codes can be opened
– Suzanne Saxer (Field Financial Officer) is responsible for checking the prerequisites
– NOvA has 67 control accounts and then another ~200 chargeable task codes

• Actual costs are accumulated at this chargeable task code level & rolled up to the control 
accounts.

• Labor at Fermilab is effort reported to open Fermilab chargeable task codes
– Monthly Effort reports from all divisions available to CAMs for checking the data

• Moving funds outside of Fermilab to other institutions also requires Purchase 
Order and
– Memorandum of Understanding (MOU)

• Over-arching document describing expected contributions and responsibilities of 
institutions

• Signed by Fermilab and the Institution’s management
– Statement of Work (SOW)

• One for each FY detailing amounts expected to be funded by Fermilab
• Signed by Fermilab, Institution’s management, and the CAM(s)

Cooper
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WADs

Cooper
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MOUs and SOWs
WBS            
(incl. 
associated 
1.x) MOU FY08 SOW FY09 SOW FY10 SOW

Coop Agreement 2.1 18-Dec-07 NA NA NA
Transition to CA,            
U of Minn 2.1 19-Jan-07 24-Jul-08 NA NA
Indiana U - Astrophysics 2.2,2.6 17-Jul-08 22-Aug-08 16-Dec-08

Indiana U - Physics 2.9 12-Nov-07 10-Nov-08

Michigan State 2.3 28-Aug-08 22-Aug-08 19-Feb-09
Argonne 2.4,2.8,2.9 16-Oct-07 22-Aug-08 27-Aug-08

U of Minn 2.5,2.6 14-Feb-08 26-Aug-08 10-Mar-09

CalTech 2.6 13-Jun-08 20-Jun-08 3/16 draft
Harvard 2.6 22-Aug-08 26-Aug-08 25-Mar-09
U of Virginia 2.6 15-Oct-08 26-Jan-09
Duluth 8-Nov-07 NA NA 

Cooper
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MOUs and SOWs
• Example text on EVMS from MOU:

• From SOW:

III. Reporting, Costs and Schedule 
 
1.  Reporting 
MSU will document as NOvA notes the procedures, analyses and results obtained as this work
progresses. MSU will provide material for NOvA Project monthly reports in a timely fashion,
including descriptive material, financial reporting, monthly task status reports and information
needed for the NOvA Project’s monthly earned value management analysis. 
 
2.  Estimated Costs and Schedule 

MSU and Fermilab will jointly develop annual Statements of Work to provide detailed 
descriptions of the work covered by this MOU, including cost and schedule estimates. MSU
will monitor the progress of this work in order to provide ample notice of projected
deviations from the cost and schedule estimates. If it is determined that additional funds 
will be needed, the Fermilab NOvA Project Manager will evaluate available options and, in
consultation with MSU, determine the best means of supplying the required resources.  

III. Reporting, Costs and Schedule 
 
1.  Reporting 

The IU HEAP group will document the procedures, analyses and results obtained as NOvA
notes as this work progresses.  IU HEAP will provide material for NOvA Project monthly
reports in a timely fashion, including descriptive material, financial reporting, monthly task
status reports and information needed for the NOvA Project’s monthly earned value 
management analysis. 

Cooper
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Signatures on MOUs & SOWs
• Michigan State MOU • Argonne FY09 SOW

CAMs

Cooper
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Accounting Considerations
• Fermilab’s Oracle eBS (electronic Business Suite) used for actual costs
• Accruals done in Oracle eBS, except for the Cooperative Agreement
• Effort Reporting & Payroll used for Fermilab labor

– Labor at other institutions appears as M&S to us, but is “labor” in the 
Open Plan schedule

• 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 Costs are extracted from eBS and loaded into Cobra monthly
– Cobra and eBS totals are reconciled

Saxer
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Accounting Considerations 
(Project Accounting)

Used to collect actual costs and commitments
• Identified by a project number and task number 

(Chargeable Task Code - CTC)
• WBS based: mirrors the project WBS
• CTC’s may be set at the control account level or at 

a lower WBS level if finer detail is desired
• Indirect costs distributed via rates set by CFO

Saxer
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Accounting Considerations 
(Actual Costs)

Labor
• Effort reporting and Payroll data combine to generate labor costs
• Labor burdens (fringe, paid time off) applied in PA

Materials & Services
• Invoicing often lags behind the receipt of goods/services
• The Oracle eBS Material Management System automatically accrues 

costs for items that have been “received” at Fermilab but not yet 
invoiced

• Service Accruals
– Ability to record ‘receipts’ for services

• Minimizes artificial variances where earned value not offset by 
invoiced costs

Saxer
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Accounting Considerations 
(Integration)

• Schedule status transferred from Open 
Plan to Cobra

• Actual costs imported from PA to Cobra
• EV Calculated
• Monthly project reports generated
• Cobra reports reconciled to control totals 

from PA

Saxer
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Monthly Accrual Reporting 
• The University of Minnesota Development Manager, or designee, will provide monthly accruals  for  the

costs  expended  by  the  Development Manager  (Hines  Interests),  Architectural/Engineering  Firms and
Construction Contractors. 

• The accruals will be broken down by NOvA Project Work Breakdown Structure  (WBS) Chargeable Task
Code. 

• These accruals will normally be forwarded to the Fermilab by the 25th of each month. 
• After  review  by  the NOvA  Project  Control  Account Manager  for  Site  and  Buildings,  the NOvA  Project

Financial Officer will enter the accruals into the Fermilab Earned Value Cost Processor. 
 
Monthly Cost Reporting 

• The Principal Investigator for Cooperative Agreement, or designee, will provide backup data or reports to
reflect costs paid that month. 

• The reports (known as Summary Statement for Account) will be provided electronically at the completion
of the normal University of Minnesota accounting period. 
 

Reconciliation 
• On a periodic basis, to align with DOE reporting requirements for the Cooperative Agreement and/or the

American  Recovery  and  Reinvestment  Act,  the  Principal  Investigator  for  Cooperative  Agreement,  or
designee, will provide a copy of  the University of Minnesota’s Enterprise Financial Systems Report  that
details the actual costs applied against the Cooperative Agreement.   It  is anticipated that the American
Recovery and Reinvestment Act will require a quarterly report. 

• The NOvA Project Financial Officer will reconcile the accruals with the quarterly report and adjust the cost
reporting within the Fermilab Earned Value Cost Processor as required. 
 

Accounting Procedure on the 
Cooperative Agreement

• Cooperative Agreement is University of Minnesota Funds and not 
in the Fermilab accounting system

• Procedure NOVA-doc-3550

Cobra

Saxer
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Monthly Analysis and Management 
Reporting

Saxer
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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) 

meeting  chaired by an Associate Director
– FRA Director’s Reviews prior to DOE’s Office 

of Project Assessment review and Critical 
Decisions

Hoffer
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Project Management Group 
Meetings

• Monthly meetings to discuss project progress, pending 
work, and current/ potential issues 

• Institutionalized practice for all projects covered by DOE 
O413.3A

• Members
– Project Office
– Divisions supplying project resources
– Supporting Sections (i.e. ES&H, Procurement, etc)
– Directorate (i.e. Associate Directors, OPMO)
– DOE (Federal Project Director, Program Manager)

• Members have direct control over resources, so can take 
action if issues arise

• PMG also function as project change control board

Hoffer
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Project Management Group 
Meetings – Typical Agenda

• Project Summary Status Report
• Financial Summary
• Variance Details
• Variance Analysis Progress
• Schedule Summary
• Risk Summary
• Procurements
• Labor Resources
• Change Request Status
• Action Items from prior month
• Action Items from this meeting

Hoffer
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Variance Analysis Reporting 
Thresholds

•Apply at Control Account

•Default Thresholds

Hoffer

Variance Type Threshold limit 
Current Period ≥ ± 10% and ≥ $100K Cost Cumulative ≥ ± 10% and ≥ $100K 
Current Period ≥ ± 10% and ≥ $100K Schedule Cumulative ≥ ± 10% and ≥ $100K 

Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance in %) and the SV or CV in $. 
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Variance Analysis Reports
• VARs reviewed extensively by Project Manager
• NOvA Project uses DocDB sign-off feature for 

approvals 
• Reviewed at Technical Board Meetings (with all 

CAMs to look for impacts across separate Control 
Accounts)
– An example:

• WBS 1.6 reported ahead and may impact IPND
• WBS 1.7 reported behind, no software team available, working on 

solution, may impact IPND
• Same CAM in both cases!

• Corrective Action Log (NOVA-doc-3614) reviewed 
and updated with action status regularly

Cooper
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Variance Analysis Reports
portion of CPR5 summary by control account 

for March
• This control account level view is available in CAM notebooks for all to review.
• View at L2 is provided in monthly report.

Cooper
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Variance Analysis Report Example

• FYI, these are 
approved 
electronically by 
the CAM and the 
PM using NOVA-
docdb

• Note 
corrective action         
anticipated, and 
ETC was revised 
in March!

Cooper
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Estimate to Complete/Estimate at 
Completion

• CAMs review ETC/EAC at control account level during monthly 
status cycle

• If felt to be inaccurate, CAMs propose ETC change to project 
manager via email

• Project manager assesses; if approved, information forwarded to 
Project Controls for input into forecast baseline and updating in 
Cobra.

• ETC log is maintained to track ETC changes

Cooper



11-May-2009 EVMS Certification Review 37

How do we use EV data?
• Examples on the previous page indicate that the CAMs are quickly coming up to speed on 

vigilant oversight using our available reports.
• Have we taken any actions based on VARs?

– My prime example actually comes from last fall.  Clear variance in R&D work CPI led me to scale back the 
scope of the Full Size Assembly Prototype from 10-12 layers to only 6.

• I actually make various plots from the data each month
– Making the plots forces one to look at the data and think about it.
– I expect many CAMs to start doing the same as they see the positive aspect of all this work – e.g., CA 1.0.3 

March VAR noted possibility of revising ETC and included plots to support the proposal
• Our Open Plan Schedule has break point milestones in it where we decide if we should try for 

more than 14 kt.
– Will use EV data to determine if that makes sense, by reviewing EAC versus TPC.

Cooper
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Monthly EV Reports
• Files linked into the CAM notebooks:

– NOVA-doc-1919 – Monthly Turnaround Reports in Open Plan
– NOVA-doc-2844 – Monthly Open Plan Schedule Snapshots with 

Progress Info
– NOVA-doc-942 – Monthly Open Plan Backup File

• Some CAMs look directly into Open Plan, some use pdf snapshots above
– NOVA-doc-3372 – Monthly CPRs from Cobra

• CPR 1 by Chargeable Task Code
• CPR 1 by Control Account
• CPR 1 by Fund Source
• CPR 1 by Fund Source and WBS L2
• CPR 5 by Control Account which is loaded into CAM Notebooks – PM sends 

this one to CAMs with reminder to do VARs.
• Others

– Project Monthly Reports
• Includes narrative input from CAMs so that other CAMs and the Project 

Office are up to speed.

Cooper
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CAM Notebooks
• CAM notebooks 

are maintained 
electronically for 
each control 
account via the 
project website 
and document 
database:

LINKS TO 
DOCUMENT 
DATABASE

Cooper
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Electronic 
CAM Notebooks

• Contains VARs
• Includes links to 

– WAD
– CPRs
– Schedule status
– Milestone charts
– Org chart
– WBS Dictionary
– Applicable CRs

• We have printed active CAM 
notebooks for this review to 
make it easier to compare 
documents

• CAMs can show you the 
electronic version upon request

LINKS TO 
DOCUMENT 
DATABASE

APPROVALS 
INDICATE 
APPROVED 
VARs

Cooper
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Revisions and Data Maintenance 
(Change Control Process)

• Change Control Thresholds are project 
specific and agreed on with DOE.

• 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)

Cooper
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Change Control Process
• NOvA change control is described in NOVA-doc-131

– To date the PM has signed all CRs regardless of thresholds, controlling startup

CAM

Cooper
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Log of Changes  (full log available)
• We do this in an Access database so we can keep track of the sum of changes to 

date for thresholds

Cooper
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Log of Changes  (full log available NOVA-doc-3191)

• List requiring Associate Director or FPD approval so far

Cooper
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Example 
Change 
Request 
CR026
• Backup 

documents are 
attached in the 
document file 

• Each CR has its 
own NOVA-
docdb file

Cooper
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Topics for Clarification from 
January Readiness Assessment

• FRA Accounting System vs. Fermilab 
Accounting System

• Contingency/Management Reserve
• Non Costed Scientist Labor
• Uncompensated Overtime for Exempt 

Employees

Hoffer
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FRA Accounting System vs. 
Fermilab Accounting System

• FRA, LLC was formed solely to contract with the 
Department of Energy to manage and operate 
Fermilab, a government-owned facility.  
– FRA is required by contract to maintain a separate set 

of books for transactions entered into under the M&O 
contract.  

– A set of financial systems, owned by the government 
and managed by FRA, exists at Fermilab to process all 
contract-related transactions.  

– Since all FRA projects are funded under the DOE 
contract, it is this set of financial systems and processes 
on which FRA's EVMS relies, and may be referred to 
internally as "Fermilab's accounting system".

Hoffer
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Contingency/Management Reserve

Total Project Cost

Performance 
Measurement Baseline / 
Budget at Completion

Control Accounts

Work Packages Planning Packages

RESPONSIBILITY BUDGET ELEMENT

CUSTOMER

PROJECT 
MANAGER

CONTROL 
ACCOUNT 
MANAGER

Contingency / 
Management 

Reserve

Hoffer
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Contingency/Management Reserve

• FRA definition:
– The amount of the total budget used by the customer 

and the project for management control purposes.  
– Amount is managed according to established approval 

thresholds defined in the Project Execution Plan (PEP) 
and the Project Management Plan (PMP).

– The release of these funds is managed through the 
change control process 

– Contingency / management reserve  is not part of the 
Performance Measurement Baseline.
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NOvA Project’s Thresholds
DOE THRESHOLDS    FRA THRESHOLDS 
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Non Costed Scientist Resources
• Implementing Procedure 12.PM-005 Cost Estimating

– For scientific labor on DOE projects, the labor rate will be set to 
comply with “OHEP Guidance to Ensure Compliance with DOE 
O413.3A.”

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

• 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
• FRA is working with OHEP and others to address this in a consistent 

manner across labs
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Uncompensated Overtime for 
Exempt Employees

• Currently exempt employees (salaried) are not 
required to record time worked over 40 hours in a 
week

• Cost is apportioned to the appropriate charge task 
code(s) based on the ratio of time spent over the 
reporting period

• For example: Percent of employee cost in reporting 
period charged to each project

Hours 
recorded

Employee 
projects

20%10 hoursProject C

40%20 hoursProject B

40%20 hoursProject A
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Summary
• Documentation has been provided for you on the review 

website ahead of time
• Additional documentation has been added, including 

– March data
– December through March monthly reports
– Cooperative Agreement MOU
– ETC log

• The agenda for the review is on the website
– Has links to maps showing meeting rooms
– Escorts to the rooms can be arranged

• We believe we are ready for DOE EVMS Certification.
• FRA is ready to support the review team in the evaluation 

of our EVMS.
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