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Training Purpose
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• This training is provided as part of the Fermilab Office of Project 
Management Oversight EVMS training series.  
– Annual updating of users on changes to the FRA EVM system, as 

well as refresher of basic concepts
– Given in person to NOvA Project CAMs and project office staff this 

year, but will be online in the future
– Non-NOvA EVMS-trained staff will take it online this year
– Will be recorded in Fermilab TRAIN database and become part of 

your training record
• This training will include

– Changes to the FRA EVMS are due to response to DOE certification
review CARs and CIOs, as well as other improvements initiated 
internally

– Review of basics of FRA EVMS
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FRA EVMS Changes
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Outline of Changes to FRA EVMS

• Changes due to Corrective Actions
– Provision for performance management on collaborator uncosted labor (CAR1)  -

changed in System Description
 Revised variance thresholds for doing variance analysis and reporting in hours as 

well as dollars – changed in procedure 12.PM-006
– Provision for undistributed budget (CAR2) – changed in System Description

• Changes due to CIOs
– Revised Work Authorization form to include a revision date and a table to track change 

requests (CIO1) – changed in procedures 12.PM-002 and 12.PM-003
– Revised definitions for contingency and management reserve (CIO3) to eliminate “slash 

term.” - changed in procedure 12.PM-007 and System Description
 Management reserve is budget for known risks and Contingency is budget for 

unknown risks
– Revised variance thresholds (CIO5) to have different levels for current and cumulative 

periods. – changed in procedure 12.PM-006
• FRA identified gap:  Provision for use of authorized, unpriced work for changes –

changed in procedure 12.PM-007

Changes are due to EVMS Certification Review Corrective Action Requests (CAR) and 
Continuous Improvement Opportunities (CIO), as well as internally identified gaps
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• From CAR1:
– “Since scientists’ hours are budgeted, schedule variances for this work 

could be determined using hours rather than dollars. However, the team 
did not find that this is currently being done. The EVMS standard allows 
cost and schedule performance to be measured using either dollars or 
hours. Therefore, planned, earned, and actual hours could be used for 
determining schedule and cost variances. Because FRA does not 
capture actual hours worked by its scientists, this is not possible.”

• To respond to CAR1, uncosted scientific labor (scientists, post-docs, 
grad students) is to be tracked using hours instead of dollars.
– Reports are generated showing these hours
– Variance analysis is performed on hours for this effort

 Variance thresholds have been developed for variance analysis by
hours

Uncosted Scientific Labor - CAR1

5
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CAR1 response – Tracking & Reporting 
Uncosted Labor

• Fermilab uncosted scientific labor is reported to a project number 
(and chargeable task codes) specifically for this effort, using the FTL 
system.
– Chargeable task codes (CTC) correspond directly to the normal CTCs 

within a control account .
– Example:  scientist charges to 425P/1.0.1.1, while engineer charges to 

425/1.0.1.1     
– Actual hours are extracted from the Fermilab accounting system directly 

to Cobra.
• Collaborator uncosted scientific labor is collected on Excel 

spreadsheets and sent back to the project office 
– Project financial officer uploads this to Cobra directly 

• Cobra combines collaborator and Fermilab scientific effort in reports.
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CAR1 Response – Tracking & Reporting 
Uncosted Labor

• CPR1 and CPR5 reports are generated just like $ EVMS reporting. 
This indeed doubles the amount of reports total.

• CPR1 hours example:
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CAR1 Response – Tracking & Reporting 
Uncosted Labor

• CPR5 hours example:
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CAR1 Response – Tracking & Reporting 
Uncosted Labor

• Variance reporting on hours is required from CAMs just as it is for 
dollars, starting with October 2009 reporting cycle.
– Variance thresholds for hours (from procedure 12.PM-006):
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Undistributed Budget – CAR2

• From CAR2:
– “ The FAR has provisions for contract letters of authorization to

proceed which authorize additions/deletions of scope and budget. 
Should DOE issue a letter of authorization to proceed pending the 
preparation, review, and approval of a BCP, the FRA projects 
currently have no process for managing such budget until the BCP is 
approved. Contract authorizations to proceed could direct additional 
scope and budget or the removal of scope and budget. Without a 
provision for UB, the projects have no process for segregation and 
management of such budget into a temporary holding account. The 
EVMS description should have a provision for UB and a process for 
the managing a UB holding account.”

• This would normally apply if the TPC is increased.  Language to 
allow for this has been added, though it’s unlikely to be used.
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CAR2 Response –
Undistributed Budget in System Description

Revised EVM System Description:
3.6.2 Undistributed Budget 

Undistributed Budget [UB] is budget applied to contractually authorized 
effort not identified in Work Breakdown Structure elements at or below the 
level of reporting to the customer. A typical use of Undistributed Budget is 
to account for authorized changes for which there has not been adequate 
time to plan the change in detail at the control account level (Authorized 
Unpriced Work). Normally, authorized changes are incorporated into 
control account planning in the current or the following accounting period, 
or as soon as practical. Undistributed Budget is tracked in the Project 
Baseline Log.
In order to assure that budget for newly authorized efforts remains tied to 

the associated scope during the initial planning process, undistributed 
budget has been designated as the short term holding account.  Once the 
responsible organization(s) has been identified, the budget will transfer 
from undistributed budget to the appropriate control account(s).  This 
ensures budget and scope will not be transferred independently.
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CAR3 and Response –
Capturing Actual Hours for Exempt Labor

• From CAR3:
– “…there is not an auditable trail beyond submitted employee time 

records that would validate whether salaried exempt employees’
efforts are allocated to multiple projects proportionate to their actual 
effort. Hours recorded may or may not represent total hours actually 
worked.”

• Response:
– Actual hours are recorded by exempt employees in Fermilab Time &

Labor.  
– In addition, actual hours for collaborator effort is also reported outside 

of FTL.
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Revised WAD Form – CIO1

• From CIO1: 
– “The team recommends the FRA Office of Project Management Oversight 

(PMO) review the current Work Authorization Document and consider the 
following changes:
Remove guidance information of WAF from document and provide this 
information as a reference.
Add the responsible Cost Account Manager name to the Work 
Authorization Document.
 Include recent changes to budget by WAF, in chronological order, effective 
dates, and CR numbers. This would provide a history and comprehensive 
overview of the WAF. This would be very helpful for the CAMs.
Add a field on the WAF that identifies the approver and latest revision date.”

• These changes have resulted in a revised Work Authorization Form – see 
next slide

• For NOvA, new forms will be used with changes requests originated 28-
Sep-09 and after (and subsequent changes to WADs), but past baseline
changes will not be retroactively included.
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Revised Work Authorization Form

• Revisions to document
–Revision date (handled prior 
only by docdb version date); 

–CAM (handled prior by docdb 
author assignment)

–Budgeted hours for uncosted 
labor included

–Revision history (more difficult 
to determine previously)

–For NOvA, approvals will still 
be done in DocDB, so this 
information will not be added 
to the form

–Working with Computing 
Division to better identify 
actual date associated with 
approvals in DocDB
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Revised Contingency & MR – CIO3

• From CIO3: 
– “The review team found the use of both terms (management 

reserve/contingency) confusing and belies the fact that management 
reserve and contingency do not exist as separate entities. Further the 
notation of what does and does not correspond to DOE and ANSI or
NDIA guidance belies the fact of a conflict in terms and lack of
compatibility for processes across FRA and DOE, its client.”

• Since traditional definitions of management reserve & contingency 
(held by contractor/held by customer) don’t work for our non-profit 
organization, these definitions will be used:
– Management Reserve – budget reserve identified for known risks
– Contingency – budget reserve for unknown risks

• Change control thresholds will apply to each of these reserves 
equally

• Available contingency = TPC – ACWP - MR
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Revised Change Request Form

• Change control form 
revised to indicate from 
which reserve cost 
impacts are drawn

• Used on NOvA for CRs 
initiated starting 28-Sep-
09

• Also included new list of cost 
impacts by Control Account
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Revised Variance Thresholds – CIO5

• From CIO5: 
– “The team recommends that the FRA Office of Project Management 

Oversight (PMO) establish different variance thresholds for current 
month versus the cumulative variances.”

• Cumulative period variance thresholds were revised, effective 
with October 2009 reporting:

Variance Analysis Thresholds for Control Accounts 
Green Thresholds – Cost and Schedule Performance falling outside of 

yellow or red thresholds 
Yellow Thresholds 

Cost Variance 
Schedule Variance 

Type Threshold limit 

Current Period ≥ ± 5% to < ± 10% and ≥ $50K Dollars Cumulative ≥ ± 5% to < ± 10% and ≥ $100K 
Current Period ≥ ± 5% to < ± 10% and ≥ 350 hrs Hours Cumulative ≥ ± 5% to < ± 10% and ≥ 700 hrs 

Red Thresholds 
Cost Variance 

Schedule Variance 
Type Threshold limit 

Current Period ≥ ± 10% and ≥ $100K Dollars Cumulative ≥ ± 10% and ≥ $200K 
Current Period ≥ ± 10% and ≥ 700 hrs Hours Cumulative ≥ ± 10% and ≥ 1400 hrs 
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Authorized, Unpriced Work

• This is a deficiency identified by Fermilab OPMO that should be 
part of the FRA EVMS.

• Authorized, unpriced work is a holding account that allows for 
segregating funds identified for a change, but for which a 
negotiated price is not yet known. Example:  
– When digging a building foundation, unexpected human remains are

uncovered.  Work stops to do archaeological dig.  
– A change is expected, but details are not yet known.
– Contractor estimates an approximate cost – say $100,000
– CAM does a change request for this amount, but the $100k is moved 

from contingency (unknown risk) to AUW budget, until the actual cost 
is known.  When cost is known, budget is moved to control accounts.

– This properly accounts for all project costs at any one time.
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FRA EVMS Refresher
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FRA EVMS Refresher Outline

• EVMS Concepts
– EVMS based on ANSI 748 and DOE O413.3A
– Basic components of ANSI standard are:

Organization
 Planning, Budgeting, Scheduling
 Accounting Considerations
 Analysis and Management Reports
Revisions and Data Maintenance
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FRA EVMS Documents

• Fermilab projects are under FRA EVM System
– Documentation found at 

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm
– System Description, 8 implementing procedures, desktop 

instructions
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EVMS Data Elements
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Organization

Work Breakdown Structure 
developed with a product-oriented 
focus

WBS Dictionary defines the scope 
of each WBS element 
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Organization

Organizational Breakdown Structure is established to ensure the 
project’s scope of work can be efficiently managed (likely to include 
collaborating institutions



Page 25EVMS Annual Refresher Training, Oct 2009

Organization

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

• A key part of baseline planning is establishing the project 
assumptions

– This should be initially documented early in the project, and 
evolve as time progresses.

• Schedule development is a iterative process among the 
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.

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

– Risk register should total to management reserve budget
• A consistent approach should be used in developing and 

documenting cost estimates across a project
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Planning, Scheduling and Budgeting

• Setting a baseline
– Establishes point at which formal change control to the cost, schedule, and 

technical baseline must start
– Earned value reporting must begin

• Work Authorization 
– Work must be authorized from the Project Manager to the CAMS before it 

begins
– Work authorization documentation contains

 Scope
 Schedule
 Time-phased budget (Control Account Plan)

• Work sent to collaborators requires
– MOU documenting expected institutional 

contributions & responsibilities
– Statement of Work for each fiscal year 

detailing costs expected to be covered by 
Fermilab, and executed through purchase 
requisition/order process
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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
• Fermilab Time and Effort Reporting used for Fermilab labor

– Labor at other institutions appears as M&S to Fermilab managers, but is 
scheduled as “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 hours 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

NOvA-specific

• A reminder of the process
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Cost Performance Report CPR1

• Produced monthly for CAMs and project manager
• Shows current period and cumulative performance
• Example (partial) from NOvA:
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Cost Performance Report by Control Account

• Produced monthly for CAMs and project manager
• Colors indicate threshold trigger – red requires VAR to be 

written
• Example (partial) from NOvA for costed resources:
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Cost Performance Report at 
Customer Reporting Level

• To be included in monthly report
• Colors indicate threshold trigger
• Example from NOvA (WBS L2) for costed resources:

Cooper
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Variance Analysis 
Control Account Reporting Thresholds

• Apply at Control Account level
• Red trigger requires variance analysis report to be written
• Default thresholds – more restrictive thresholds can be used with customer 

and senior management approval 
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Variance Analysis 
Customer Reporting Thresholds

• Apply at project/customer determined level – NOvA is WBS L2
• Red trigger requires variance analysis report to be written
• Default thresholds – more restrictive thresholds can be used with customer 

and senior management approval
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Variance Analysis Reports (VAR)

• To be written when red threshold is triggered
• VARs to be reviewed by Project Manager and iterated if 

necessary
• VARs to be signed when complete (NOvA uses DocDB sign-off 

feature for approvals in electronic CAM notebook)
• Corrective actions to be reviewed at project meetings (with all 

CAMs to look for impacts across separate Control Accounts)
• Corrective Action Log to be statused regularly

Cooper
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Variance Analysis Report Example

By Control Account

Explanation addresses 
triggered variances 

Provides corrective action 
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Other Useful EV Charts

Earned Value data can be 
tracked by the project office to 
monitor project performance 
and look at trends.

Trending downward – warning! 
Close to 1.0 – good!
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Monthly Reports

• Monthly project reports must include earned value information
• Earned value information to be included:

– Status of key milestones
– Progress narrative
– Baseline change control log actions
– Project management comments
– EVMS data
– Variance explanations (if required)

• Narratives may be included to provide more information about the
project
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Estimate to Complete/Estimate at Completion

• Provides a forecast by the project manager and CAMS of cost of 
the project at completion

• EAC = ACWP + ETC
– ETC is a forecast. There are multiple ways to forecast using Open 

Plan/Cobra  
 “Statistical” ETC = PF * (BAC - BCWP)
 “Manual” ETC based on re-estimate (if any) of remaining work 

quantities/M&S direct costs 
NOvA uses a manual method, calculated at the work package 

level, based on specifying remaining quantities/costs on each 
lowest-level activity.

• EACs should become baseline changes when they are no longer 
estimates

Act. Cost of Work Perf.Est. At Comp.
Budgeted Cost of Work Remaining

Est. To Comp.
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EAC/ETC Process Summary

• EAC/ETC changes are a forecast, not changes to the baseline. 
• CAMs and the Project Manager should evaluate ETC on a regular 

basis and discuss 
• When substantive changes to the ETC appear on the horizon, CAMs 

submit the necessary ETC changes to the PM for approval and for 
subsequent incorporation into the schedule and Cobra by Project 
Controls. ETC changes may also be initiated directly by the Project 
Manager.

• In addition to changes in resource assignments that affect the ETC, 
use this change process to incorporate and document
– Major schedule changes outside the usual ones that occur monthly thru 

progress reporting
– Significant labor rate or indirect rate adjustments
– Changes to bottoms-up contingency estimate percentages*

• Log the ETC changes 
• Update BOE documentation
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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
– 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)
• NOvA example DOE THRESHOLDS    FRA THRESHOLDS
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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


