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Training Purpose

* 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 NOvVA Project CAMs and project office staff this
year, but will be online in the future

Non-NOvVA 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 are due to EVMS Certification Review Corrective Action Requests (CAR) and
Continuous Improvement Opportunities (ClO), as well as internally identified gaps

®* 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 (ClO1) — 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
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Uncosted Scientific Labor - CAR1

* 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.”

* Torespond 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
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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.

e (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 CPRS5 reports are generated just like $ EVMS reporting.
This indeed doubles the amount of reports total.

* CPR1 hours example:

Program:NOVA-HRS Report NOVA-HRS F

CONTRACT PERFORMANCE REPORT
FORMAT 1 - WORK BREAKDOWN STRUCTURE

1. CONTRACTOR 2. CONTRACT PROGRAM 4. REPORT PERIOD
a. NAME a. NAME INJ&ME FROM 01-Aug-2009
IFen‘ni National Accelerator Laboratory NOvA Project TO 31-Aug-2009
8. PERFORMANCE DATA
Control Acct[21] CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION
Chargeable Task Code ACTUAL ACTUAL
Results... BUDGETED COST COST VARIANCE BUDGETED COST COST VARIANCE
WORK WORK WORK WORK WORK WORK BUDGETED JESTIMATED] VARIANCE
ITEM [SCHEDULEC]PERFORMECJPERFORMEL] SCHEDULE COST SCHEDULEDPERFORMECPERFORMELY SCHEDULE COST |
(1} (2) (3) (4) (5} (6) (7) (8} (3} (10) (11) (14} (15) (16)

1.0.1 RR Upgrades
1.0.1.1 ANU RR Upgrades R&D

HOURS 5 9 180 4 (177) 805 382 563 (423) (181) 1.292 1,501 (209)
1.0.1.2 ANU RR Upgrades Op

HOURS 42 81 42 39 39 516 393 435 (123) (42) 1,232 1,349 (117)

Control Acct[21]Totals: 47 90 222 43 (132) 1,321 775 998 (546) (223) 2,524 2,850 (326)

1.0.2 Ml Upgrades
1.0.2.1 ANU MI Upgrades R&D

HOURS 8 0 0 (8) 1] 79 40 40 (38) 0 464 477 (13)
1.0.2.2 ANU MI Upgrades Op

HOURS 17 0 17 (17) (17) 79 52 69 (28) (17) 172 223 (51)

Control Acct[21]Totals: 25 0 17 (25) (17) 158 92 109 (66) (17) 636 700 (64)

1.0.3 NUMI Upgrades
1.0.3.1 ANU NUMI Upgrades R&D

HOURS 22 60 128 33 (68) 1,034 626 754 (408) (128) 1,917 1,977 (60)
1.0.3.2 ANU NUMI Upgrades Op

HOURS 0 0 0 0 1] 528 528 528 0 0 934 934 0

Control Acct[21]Totals: 22 B0 128 38 (68) 1,562 1,154 1,282 (408) (128) 2,851 2,911 (60)
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CAR1 Response — Tracking & Reporting S an
Uncosted Labor =1k

* CPR5 hours example:

CLASSIFICATION (When Filled In)
CONTRACT PERFORMANCE REPORT

FORMAT 5 - EXPLANATIONS AND PROBLEM ANALYSES
1. CONTRACTOR 2. CONTRACT

[FORM APPROVED
OMB No. 0704-0188
4. REPORT PERIOD
a. FROM (YYYYMMDD)
2009/08/01

a. NAME a. NAME
Fermi National Accelerator Labor.

b. LOCATION (Address and ZIPjb. NUMBER
Batavia, lllinois

b. TO (YYYYMMDD)
c. TYPE  |d. SHARE RATIO [: EVMS ACCEPTANCE (YYYYMMDL{ 2009/08/31

NO X YES

2.0.4 Project Management - ANU - Construction

BCWS _rBCWP |ACWP SVing  ISVin % CVin$ CV % SPI CPI
JCurrent: 387 387 405 il 0% -18 -5% 00 096
ICurnulative: 3,931 3931 408 1] | 0% 3523 90% 00 9 64
BAC EAC VAC In & [ VAC in % | CPI to BAC JCPI to EAC
At Complete: 27.750 24 244 3,506 13% 0_87’1 1.00
Thresholds Exceeded: Curnulative Cost

Explanation of Variance/Description of Problern:

ﬁ:'npact:

l(‘Jor:‘ective Action:

rMonth!y Surnmary (to include technical causes of VARSs, Impacts) and Corrective Action(s):

IPq'epas'ed by: Date: Approved by: Date:
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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):

Variance Analysis Thresholds for Control Accounts

Yellow Thresholds
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current I"eriod =+ 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 I"eriod == 10% and = $100K
Cumulative >+ 10% and > $200K
Hours Current I_’eriod =+ 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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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.

EVMS Annual Refresher Training, Oct 2009 Page 11



CAR3 and Response —
Capturing Actual Hours for Exempt Labor

* From CARS3:

— “...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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®* Revisions to document

—Revision date (handled prior—|
only by docdb version date);

—CAM (handled prior by docd
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

EVMS Annual Refresher Training, Oct 2009

@c count Manager:
v

BEEVISED: DAY-MONTH-YEAR

RIZATION FORM
Project
Tol Account Title:

Control Account Number:

>

Work Breakdown Structure Element: WBS XXX
Period of Performance: _/ / to_/ [

Current Authorized Budget ( in AYS with all burdening): $

urrent Authorized Budget for Uncosted Scientist Labor :

AISTON IMISTORY:

CR# |APPROVAL| CR DOCDB PRIOR NEW BUDGET PRIOR NEW PRIOR PERTOD OF
DATE FILE # BUDGET IN S INS TNCOSTED |UNCOSTED PERFORMANCE

LABOR LABOR

BUDGETIN |BUDGETIN
HOURS HOURS

—— ]
\\
——— —

This Work Authorization. including all attaclunents, represents the agreement between the Project Manager

and Coutrol Account Manager (CAM) to perfonn, or to have perfonned, efforts defined by the following:

1) A WBS Dictionary sheet that defines the scope of work for this WBS element/Control Account. I
additional definition is warranted. or required for a particular WBS element, (e.g.. QA reasons. Work
Orders for third party services, etc) attach applicable documentation.

1) A detailed Control Account schedule showing all work packages and planning packages.

3) A derailed resource report by WBS and schedule activiry.

4) Budgeted cost by month at the Work Package level (Control Account Plan)

5) Budgeted uncosted labor hours by month at the Work Package level (Control Account Plan)

This Work Authorization is for the lifecyele of the project. Funding will be authorized incrementally based
on schedule stams and funding availability, and communicated by other means to CAMs. Any change to
this document will be implemented through the Change Control procedures.

Reviewed by:

Project Controls Group Date
Approvals:

Control Account Manager Diate

Project Manager Date

THE CHARGEABLE TASK CODE(S) FOR A CONTROL ACCOUNT WILL NOT BE OPENED WITHOUT A
SIGNED WORK AUTHORIZATION FORM.




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

e Avallable contingency = TPC — ACWP - MR
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Revised Change Regquest Form

Change control form
revised to indicate from

Project Office CHANGE REQUEST RECORD

Level of Change ]—"‘ Date Initiated CR No. 1

Status T— Date Revised:
Awaiting:

PRELIMINARY APPROVAL PM GO-AHEAD

Schedule Impact: | k ¥ ‘-‘K
DATE

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

from MR or Cantingency )
\ / DR

FINAL APPROVAL CONTROL ACCOUNT MANAGER (+ L2 MGR IF DIFFERENT)  DATE
CONTROL ACCOUNT # COST IMPACT S RIECTIANAGER SRTE
FINANCIAL OFFICER DATE
SCHEDULER DATE
ASSOCIATE DIRECTOR FOR RESEARCH (IF REQ'D) DATE
DOE FEDERAL PROJECT DIRECTOR (IF REQD) CATE

TOTAL COST IMPACT = $0.00] |

- g I—— from Project Financlal Officer
from MR o Contingency I al Cost Impact: $0.00 ! OgeCEEN T i
Final Schedule Impact: ' from Project Scheduler

EVMS Annual Refresher Training, Oct 2009

SUBMTTTED INFORMATION

R Title |
Change Type [ Technical O cost O schedute [ other

Initiator Name 1 Control Account Manager: l

Initiator Email 1

Affected WBS #'s:

Change Description

CR Ale found in

BUDGET INFORMATION

M3 Cost Befors Change:

MS Cost After Change:
Labor Resource Type: (one resource per line) Hours Before Change: Hours After Change:

SCHEDULE INFORMATION
BEFORE CHANGE

Duration Before Change: days Start Date: End Date :
AFTER CHANGE

Duration After Change: days Start Date: End Date:




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 Analisis Thresholds for Control Accounts \

Yellow Thresholds

Cost Variance

Schedule Variance

Type

Threshold limit

Dollars

Current Period

>+ 5% to <+ 10% and > $50K

Cumulative

>+ 5% to <+ 10% and > $100K

Hours

Cost Variance

Schedule Variance

Current Period

>+ 5% to <=+ 10% and > 350 hrs

Cumulative

Type

>+ 5% to <=+ 10% and > 700 hrs

Threshold limit

Current Period

>+ 10% and > $100K

Dollars | Cumulative >+ 10% and > $200K
Hours Current Period >+ 10% and > 700 hrs
Cumulative >+ 10% and > 1400 hrs

EVMS Annual Refresher Training, Oct 2009
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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

e EVMS Concepts
— EVMS based on ANSI 748 and DOE 0413.3A
— 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

Policies

Office of Project Management Oversight

Policies and Procedures

Eamed Value Management System Description

OPMO Project Management Procedures

12.P1-001 Project WBS. OBS. RAM

12.P-002 Control Accounts. Work
Packages. Planning Packages

12.PM-003 Work Authorization

12.PM004 Project Scheduling

12.PI005 Cost Estimating

12.PI-006 Monthly Status Reporting

12.PM-007 Change Control

12.PM-008 EVMS Surveillance and

DOE Documents

Maintenance

DOE Policies, Orders, and Guides

Desktop Instructions

Desktop Instructions
Desktop Instructions

EVMS Annual Refresher Training, Oct 2009
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Performance Formulas

CV=BCWP - ACWF
SV=BCWP -EBCWS

CPl = BCWP / ACWP
SPI=BCWP/EBCWS

VAC =BAC - EAC

EVMS Data Elements

Project Cost ($)

TPC

Projected
ACWP at
Completion

(EAC) \
A

S

Available
Contingency

Management
Reserve

Projected Cost

Overrun at
Completion
\BAC (VAC)
Projected Delay
in Project
i Completion !

-

Overall Status
= —
Percent Complete = BCWP cym / BAC Time g T —
Now Completion Completion
Percent Spent = ACWP -,y / BAC (OR EAC)
Page 22
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Organization

Work Breakdown Structure

1. 3. Cryomodule with Guad . .
" et v |sas22|  Cryomodule Fina Design developed with a product-oriented
1. 3. 2. v |asmsiaz|  Cryomodule Prototype (CM1)
1.3 2 1. EDIA for CM1 Components focus
1. 3. 2 2 CM1 Dressed Cavities (B/CM)
1, 3, 2. 2 1. Raw Miobium for CM1 Cavity
1. 3. 2. 2 2 CM1 Cavity & Helium Vessel . . .
L3223 CM1 Cavity Procsssing WBS Dictionary defines the scope
1.3 2 2 & CM1 Cavity Qualification
1. 3. 2. 2 & CM1 Cavity Tuners Of eaCh WBS element
1. 3. 2. 2 6. CM1 Cavity Dressing
Chinninn £ Eandling
: 3 :' : * cﬂhﬁ?g& Contained In Control Account Proj/Task #_25/25.1.3.3
1. 2. =2 %3 1. EDIA for CM WEBS Element Title ca“ty PYQGESSIHH
:' : :_ : : g:: g:ﬂd 4 Assumptions 1 Gavities are fabricated by a qualified cavity vendor and are free of weld defects
. 3 4 : 2 Cavity delivery from vendors is sufficient to alwavs keep processing facility operational
1. 3. 2 3 4 CM1 Helium 3 Maximum number of process cycles/cavity is three
1, 3. 2 3 & CM1 Current . 4 60% of the cavities receive 1 eycle, 30% 2 cycles and 10% 3 cycles
1. 3. 2 3 6 CM1 Magne| 5 BCP and EP process procedures are performed per PN-12345
Relates to Requirements 1.2.2 Linac technical design parameters
1.5.5.6 Maximum accelerating gradient in the Linac
Scope of Work The Scope of Work includes all activities associated with cavity processing including
1 Receiva cavitias from vendors and perfarm QC per PN-23456
2 Setup and perform BCP and EP cycles as defined in PN-12345
3 Perfiorm final HPA per PN-45678
4 Leak check and seal cavity per PN-7B210
5 Ship sealed cavity to VTS
Deliverables 1 Cavities that are processed, sealed and ready for vertical testing
2 Total number of cavities processed equals 320

EVMS Annual Refresher Training, Oct 2009
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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

Proiect Office
Project Manager — Adam Smith
Project Controls — Dianne Vera
| Prawet Engineer - Gaorge Coidham |
(Fermitab Accelerator Division)

’ 1
i
L G ——— ——- = —— — -
Facilitios Group i e : : o 2
Il Construction Manager — Rod Buildwell | Cryo Tech Gm?_'_ . D:tsn_gr!_& Irie?;—e?tunr: Group | T Groag
(Fermilab Faci LRl |  Manager — [Georoe Goldham) Manager - Viay Singh i Manager — John Recallt
ermilz aciliies Ergiresring | ol it bip T . 2 - : e
Services Secion | (Fermiab Acceleranor Division) I {Lake S:ate Urivarsity) ] {Famiiab Computing Division)
bl | Asst. Manager - Wilma Evanstan 1 e
——— {Farmilab Technical Divisior) ——
{ e S 3 Pul
R. Raddart e POMAnG K Fedman
[* Acchitect, Desigr: Lead | Do S Jentaion DBA Lesder
; W, Sizews (DESY])
1 Prowtype Facilities
. H. Leska
J. Butterfield _ - . I
_? Engresring Supervisor ] Accele r_,zggRl;:e" aion | Applicaions Leadss
i 5. Famsworth b ) i
Prasucion Manager i
s J Kringla (|
i i e Lodll [
-j |l'spm;‘.i;l;"lg'.'l‘l;1nwimr | Ectpleg gy q S}Stefl_'l Eﬁ?:!muun
| H. Rickerbackar {Fermit Ace. Div.)
1 Testing Superviscr
e ] P T s
| D&D Builders . ; s .
L e U peototype Design !
I Primary Coniractor ¢
| F Galena | {DESY- consulant) |
e Salay Syt . T 0 - 0 CToEETTEEmtEmmERE
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Organization

Responsibility Assignment
Matrix establishes the key

control points (Control

Accounts) and the managers
of the entire project scope

Project OBS

Facilities Group

Project WBS

il 23
| Cryemadule Preduction Project |

Design & Integration
Sroup

Cryo-Tech Group
Lot B B

IT Group

1.0 |
r
Project " Conventional  Cramiaokile ,__.J_...MI
[ M:—:n:age:'rm: L;:;:l‘:sa } E J;?TC?DJ.BGB Dsl.aba:-'el
1.4 i | 1.3 M“‘"“fi’“""'
Cryomodule Yy ¢ Cryomoodle )  / Gryomodule Cryomodule
FinalDesign | | Prooype | | Producton Production
1 i | Componenis Assambly ...
1 182 ) N 133 il 12 il
25/25.1.1
A, Smith
$300k
[~ | 252512
A\ | R.Buildwell
NN\ | $10,000k
— _.._\.‘ \ 7
N [~ 25/25.1.3.1
T N \ V. Singh
A g
i Ul 5200k
N\ 1
oy \ A / 5N 25/25.1.32 | 25/25.13.3 25/25.13.4
\ \1' " ‘11 W, Sizewell | S.Farnsworth | S. Farnsworth
A Y e, 22 $4,500k 59,000k $1.500k
\ N 4 =hE
\ : | - — -
\ A \F\ “\ I\'\ﬁ 'Zl/ \\ é I[ /'//1-"! 25514
\ \ b b A £ AE T J. Recallit
| ‘ \\ | |/ yo 4 - ’% . Recalli
\ WA / 4 - [ > 4
N \ 1 |/ : A/ $250k
A\ A\ \ [{ A/ ~
"-\\ pe) U v & C;/ %/ =
\5 /
Control Accounts (CA) <
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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

NOvA Key Assumptions

I\ Cost, Sc chedule, Te chnical, a nd
Progr A furlhl
NOvA Pro j ot

May 8, 2008
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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

e \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

WORK AUTHORIZATION FORM
Project

EVMS Annual Refresher Training, Oct 2009
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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

* A reminder of the process

Base-Line Data
-Scope
-Budget
-Schedule

Performance
Data

-Field Verification

-Schedule Status

-ETC Adjusted
Monthly

Scheduling Tool
Deltek Open Plan
Or
Microsoft Project

ORACLE ™
e-Business Suite -

Procurement Module
Material Received Accrual

.

o’

CSecccccccccccccdecccccccccdoeccccccccatcccar

BCWS

Physical % Complete

S
»v

Updated

> (BCWP Calculated In Cost

ETC

Deltek Cobra

Processor)

Cost Processor =—

CPRs

_t X

Actual Cost \ ORACLE ™
:'I’\;;;:risat;eets e-Business Suite -
Project Costing
Module

Actuals — Directs & Indirec

Manual

Accruals
-Services
- Travel

Coop
Agreement
Manual
Accruals

iew/Appra
VAR

CVISV
Trigger
Thresholds
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Cost Performance Report CPR1

* Produced monthly for CAMs and project manager
* Shows current period and cumulative performance
e Example (partial) from NOVA:

COST PERFORMANCE REPORT
FORMAT 1 - WORK BREAKDOWN STRUCTURE
CONTRACTOR [CONTRACT PROGRAM 4. REPORT PERIOD
NAME NAME NAME FROM 01-June-2009
Fermi National Accelerator Laboratory MOvA Project TO 30-Jume-2008
mMANCE DATA
— —— — —
CTC-FndSrc CURRENT PERIOD CUMULATIVE TO DATE A COMF'_ETIDN
WBS[2] ACTUAL ACTUAL
Results... BUDGETED COST COST WVARIANCE BU:IGEE_D COST COsT VARIANCE LATEST
WORK WORK WORK WORK WORK WIORK
ITEM ECHEDULE: PERFORMEPERFORMELD] SCHEDULE COST ECHEJJLED =‘EHFORE PERFORMELD SCHEDULE COST BUDGETED VARIANCE
) (2) (3) I (4) 5) (&) (7) 8 8) (10) {11} (12) (14)
DA DOE-ACEL MIE
2.0 ANU Construction
Fully Burdened AY$k 376 250 106 (126) 144 1,933 1,099 9 (834) 178 31,759 31,720 39
CTC-FndSrcTotals: 376 250 106 (126) 144 1,933 1.099 921 (834) 178 31,759 31.720 39
DC DOE-CA
2.1 Site and Building
Fully Burdened AY$k 664 230 1177 (434) (947) 3,342 1,940 2.306 (1.402) (366) 30,456 30,534 aa)
CTC-FndSrcTotals: 664 230 1,177 (434) (947) 3,342 1,940 2,306 (1,402) (366) 30,456 30,534 (78)
DD DOE-ACEL R&D
1.0 ANU R&D
Fully Burdened AY$k 310 345 117 35 229 3.921 2.905 2.592 (1,016) 313 7.863 7.609 254
CTC-FndSrcTotals: 310 345 117 35 229 3921 2.905 2,592 (1,016) 313 7.863 7.609 254
DE DOE-DET MIE
2.1 Site and Building
Fully Burdened AY$k 67 67 23 0 44 466 466 136 0 n 1,930 1,430 500
2.10 Project Management - Nova Project - Construction
Fully Burdened AY$k 76 76 51 0 25 1,022 1,022 810 0 212 6,029 5,824 205
2.2 Liguid Scintillator
Fully Burdened AY$k 112 i 7 (106) (1) 153 28 15 (125) 12 18,544 19,588 (1,044)
2.3 WLS Fiber
Fully Burdened AY$k 1 14 0 13 14 5 38 0 34 38 10,084 10,957 (873)
2.4 PVC Extrusions
Fully Burdened AY$k 20 10 0 (10) 10 336 46 0 (290) 46 25,325 24,858 467
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Cost Performance Report by Control Account

written

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

Example (partial) from NOvVA for costed resources:

[Fepon Period: Aug 0%

Current Period Cumulative
Control Acsount [ BCWS [AYS] | BowP (AvS) | ACWP (AVS] | SVIAYS) | SV{%] | CVIAYS) | CV[%)] | SPi | CPI | BOWS (AYS] | BOWP (AYS) | ACWP(AYS) | SV{AYS) | SV{% | CVIAYS) | CV[%) | SPI | CPI| BAC (AY$)
R&D
1.0.0 ANU CDR GOBTS a 0 0 0% 0 0% 1.000 100 0 0 18,630 0 0% 1.00| 0.00| 0
1.0.1 AR Upgrades 28,855 36,082 szoss—m— 125 058 2,561,297 1,685,121 1,500,417 EEEERIH 084 0.83 548323
1.02 M1 Upgraces 34,333 45,021 4,036 DAEES DS 140 1215 337,232 233,510 250,134 97,322 071 038 1112863
1.0 NUM1 Upgrades 14,177 18,043 46234 36128 -£3%, [E2E245 e 017 0.35 1,161,268 1,034,181 083 158 2.151.87H
1.0.4 &MU Baam Phycis 1,767 1,152 0 DTS2 DR 0.65) MIA 73.233 78,843 1.05| 16.30) 83252
1,05 ANU Frajeat Manzgement [ 0 o 0 o 0 0% 1.00/ 1.00 344692 4598 100 133 344658
1.1 81t and Buncing RaD [ [ 0 0% 0 0% 1.00] 1.00 2274519 2,274,513 1,626,570 M B I L 100 1.40] 2274579
1.2 Liquia sointiiator RaD 2353 2,310 2533__ R 276,064 268,427 25?535____ 057 104 29725
1.3 WL Fiber R&D 962 0 -962 -100%) 0 0% 0.00/ 1.00 333617 313,149 257,127 NNE2EAES N 052 1.05 340,509
1.6 Py Extrucion Ra 18,388 7.883 34,714_m 76831 -B75%| 0.43] 0.09 1,347.527 1,134,800 1505342-133‘313 084 073  1.363.849
1.6 PVC Moduie RaD. 35,341 11,847 63,796 INNEZSI094 BNSEEEY 51949 -438% 032/ 0.9 1,474,213 634,361 1,278,587 I LERE] 047 054 1860547
1.8 Etotrenioe =20 45,157 54,358 21134 NBE2 s 75493 130%| 1.18[ 2.57 1,308,933 505,333 79253?_-3];3_ 023 054 1842797
1.7 020 RED 27519 42,743 £3,396 INNIS20 0653 BEERE 155/ 0.51 962,783 352724 IREGEC  610058)  63%| B13.818]  -231%ENENJEGED EERENELD
1.8 Dateotor ascamaly RaD 4391 67,650 103,089 62760 1223% PS8 ISR 1383 066 2,183,002 1,239,216 2.429,557 IIELERET IR 057 051 2597719
1.8 Froject Management 5aD [ [ 0 [} % 0 0% 1.00/ 1.00 3,184,127 9,184,127 5,355,755 [ 0% O SITEEEE 2t 100 0.58) 9,184,177
Construction
2.0.1.1 Resysier Ring Modmastion E2755 2668 32169 0057 55 EEas0) IENEEE 004 008 380,547 51,006 SE.055 013 051 8548380
2.0.1.2 Resyoter Kioker 2ystem 45,481 25,224 12,890 (20257 IEEE D233 e 055 196 895,065 180,217 132374-;;:_m 020 138 2383974
2.0.1.3 Reaysier Inctrumentation [ 197,539 PR 19793  100%| 194943 SR Nplaj] 6.022 32192 B 5517 5278 1.565.579
2.02.1 M Modimoatians 13,73 333 0 I S T 0.07) NA 93436 160,047 mm 51391 aa.-., 163 087  387.063
2022 M BF cavties 18,370 32,803 14,573 II4A433 DEEE 8228 INESTE  1.79) 225 74,735 80,044 109,561 S 248 D=29518 DT 107 073 1.417.768
2.0.3.1 NuMl Primary Proton Beam 30,351 16,743 21,357 INS130608 IEE SaSE R 055 076 333,138 115,756 21?448-333-EI3 035 053] 1,520,354
2.0.3.2 NuMI Target Hall Teshnical Companents. [1] [1] [+] 0 0% 0 0% 1.00{ 1.00 0 0 0%| 1.00/ 1.00| 1,731,802
2.0.3.5 NuMI Target Hall Infractrsoturs 35370 0 0 35970 -10 0 0% _0.00 1.00 65,801 61,662 :mm____lﬂ 032 178 16579734
2.0.5.4 NuMl Decay PipaiHadron AbsortenUtillties [1] [1] [+] 0 0% 0 0% 1.00{ 1.00 0 0 %| 1.00| 1.00] 986,507}
2.0.4 Projact Management - KU - Conctruatien 77012 77012 46.176 [0 0T 0EST e 100 167 725893 THE 432959 100/ 163 5531307
2.1.1 21tn Proparation Package 83,567 1,367.433 1457474 I IR 90041 7% 1527| 094 2,788,333 4,405,064 44447951;;}__ 1358 0.8 11.789.937
2.1.2 Far Datactor Bullaing 485,708 553,328 375,565 LA I . T Y 149 184 1.747.133 2,342,784 1,169.450 A= 134 2.00( 20.555.138
2 1.4 Management - site anc Buiding - Conctrustion [ 18,552 13,579 D IESEE 0 et R A | 136 244,753 181,578 70,233 -aam 26 -313 074 258 556.370)
2.10 Projact Management - Mava Prajest - Conctrastion 7267 72487 42755———_“1 1.00 159 1,163,854 1,163,854 S8, 752 D DO 1N il 100 127 6.073.557)
221 Minera1 on [} 0 [ 0 0 0% 1.00] 1.00 0 q u 0 0% 0 0% 1.00] 1.00| 12585556
2232 Froudosumens [} 0 0 [ nr 0 n-x. 1.00 1.00 0 [} 0 [ 0 or 100 1.00[ 1292777
2. 2.3 Waveshifters and stacis 426 101,090 [1] [ 101000  -100% 0 0.00 1.00 332,060 0 u—-EE! 0 000/ 1.00] 2245585
2 2.4 Bloncing 1525 3,525 ?4?3___-]m 100 047 25.013 25013 zzm____ 100 110 753.129)
226 Trancpart - Liquic 2sintiiater [ 0 0% 1.00/ 1.00 [ q 0% % 100 1.00] 1482105
2.2.8 Management - Liqulc aintiistor - Construation 1848 1388 2424___m 1.00 0.80 13,810 13810 2.-124 _ m 1.00[ 5.70) 93,824
221 Frourement . wLg Fmer [ 20,362 NA | NIA [ 82411 [ 63,411 100% 63,411 1003 NiA_| NIA 84374
222 Frocuation - WLS Fiber [} 0 o n nr n nx 1.00 1.00 0 [} 0 0 [ 0 0% 100 1.00[ 9961574
2.2.3 Management - WL2 Fiber - Conctruction 508 508 O IO O S0E TR 100 WA B428 5438 0 N O INEEZE N 100 NA 31548
2.4.1 Frooursment - PYC Extresiane 4765 2721 0 204 T 2] 0T 057 NiA 18,371 10,771 0 TG00 =R I BT 053 NA 178,697
2.62 Extrusion Pre-Frocuation [} 0 0 o 0 0% 1.00/ 1.00 [ [} 0 0 [ 0 0w 100 100 1177552
P . e a B B " T " o w e - = " a o B R annl 3 nnlwa wan sl
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Cost Performance Report at
Customer Reporting Level

To be included in monthly report
Colors indicate threshold trigger
Example from NOvVA (WBS L?2) for costed resources:

TR

P
- e
- ane )
- e i
.

LD

Report Period: Jun-09
Curent Period Cumulative

BCWS | BCWP = ACWP BCWS | BCWP | ACWP
WES Level 2 (AYS) (AYS) (AYS) | SV{AYS) SV(%) CVIAYS) CV(%) (AYS) (AYS$) (AYS) | SV(AYS) SV(%) | CV(AYS)  CV(%)
R&D
1.0 ANU RED 310,369 353815 124333 04345 s 209482 65%) 4233200 3.191,938) 2 762,635 IENL T I - =17 I =)
1.1 Site and Building RED 0 0 3925 0 0% -3,925 -100%| 2,274.518) 2,274,519 1,638,363 D s G T
1.2 Liquid Seintillator RED 0 0 15518 0 0% 15,518 S100%| 271,245 263,551 241,258 L0 S7684 0 3% 22283
1.3 WLS Fiber RSD 10,934 5866 10,545 NNNNEE068 =6 678 337,692 313,149 297127 [0 S24544 [ L 16022
1.4 PVC Extrusion RAD 29435 71385 4515000 41,950 qgE 0 26235 1286072 1089567 1143714  -21B,505 -17% T4 4T
1.5 PVC Module RED 30,081 54308 45,120 024226 L EiEd 1,390.153] 673,307 1,132 406 IR I I ]
1.6 Electronics R&D 156,635 25605 150,594  -131,030 1,126.168] 449127 730,462 IETEA L] I 2 T TR
1.7 DAQ RAD 155720 24,1261 81,512  -131,583 534,048 261621 1,020,368 IECEG I IEC LTS
1.8 Detector Assembly RED 261,308 66551 179,189 -194,757 2,004 466, 1,144 490 2,262,002 IR I = IS KLY 0F]
1.9 Project Management R&D 0 0 0 0 9,184,127 9,184,127, 9,359,785 L0 D056 ) =175,658
Construction
2.0 ANU Construction 376171 250046 105661  -126,125 1932606 1,089212 920862 IEEEAE R 176,350
2.1 Site and Building 731573 297,128 3,808,256 2406618 2442 185 IEFILN= =Ty 0 =35,567
2.10 Project Management - Nova Project - Construction 75918 75918 1,021,510 1,021510 809,802 %
2.2 Liquid Seintillator 111,636 5732 152,686 27620 15241  -125066
2.3 WLS Fiber 948 13527 4571 38112 0
2.4 PVC Extrusions 19,906 9.701 336,104 45976 (] 2904129  8&%| 00
2.5 PVC Modules 15879 15879 115,642 115,642 38,240 D D a7 dng
2.6 Electronics 826 826 3,982 3,982 B79 [0 s [ s0s
27DAQ 235 235 1128 16983 0
2.8 Near Detector Assembly 1,774 1,774 96250/ 84,160 46427
2.9 Far Detector Assembly 10,933 10,939 267,041 83030/ 36,357 -184,012 59%
R&D SubTotal (WBS 1.0-1.9) 954,482 601,656 22,941,690 18,825,396 20,589,619 AL FT] BERY -1.764,223
Construction SubTotal (WBS 2.0-2.10) 1,345,807, 681,705 | 7.740,168| 4942845 4,309,903 IERCEE L I ISP 0
Project Total 2,300,288 1,283,361 2088073 JENICE L 44%| -802713 T4 30,651,858 23,768,240 24,899,613 I IEIGL
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Variance Analysis
Control Account Reporting Thresholds

Variance Analvsis 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
Hour Current Period =+ 5% to <= 10% and = 350 hrs
ours Cumulative =+ 5% to <+ 10% and = 700 hrs
Cost Variance Type Threshold limit
Schedule Variance
Current Period =+ 10% and = $100K
Dollars - = - =
Cumulative =+ 10% and = $200K
Hours Current I"’eriod == 10% and > 700 hrs
Cumulative =+ 10% and = 1400 hos
Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance m %) and the SV or CV in $
or hours.

* 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

Customer Variance Analvsis Report Thresholds

Yellow Thresholds
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current I_’eriod >+ 5% to <=+ 10% and = $125K
Cumulative >+ 5% to < £ 10% and > $250K
Current Period >+ 5% to < = 10% and > 875 hrs
Hours Cumulative >+ 5% to <+ 10% and = 1750
hrs
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current Period >+ 10% and > $250K
Cumulative =+ 10% and = $500K
Hours Current Period == 10% and = 1750 hrs
' Cumulative >+ 10% and > 3500 hrs

Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance in %) and the SV or CV in $.
* Apply at project/customer determined level — NOVA is WBS L2
* Red trigger requires variance analysis report to be written
o 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

* VARSs to be reviewed by Project Manager and iterated if
necessary

* VARSs 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

VARIANCE REPORT CORRECTIVE ACTION LOG

Dz (Control FOR APPROVAL |CLOSED [RESPONSIBILITY

Account REPORT DATE [DATE (CAM)
(CA) # MONTH/YR

1 1.0.1) Oct-08|None needed. In

Oct-08The C r 22-Dec-0; 17-Mar-0g Kourbanis
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Variance Analysis Report Example

By Control Account

Explanation addresses

v

v

triggered variances

Provides corrective action

—

CLASSIFICATION (When Filled In)

CONTRACT PERFORMANCE REPORT FORM APFROVED
FORMAT 5 - EXPLANATIONS AND PROBLEM ANALYSES OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Fermi National Accelerator NOVA Project 200%/02/01
. LOCATION (Address ajb. NUMBER b. PHASE
|Eatavia, llincis b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO c. EVMS ACCEPTANCE (YYYYMMDOY 200%/02/28
l NO X YES
1.0.3 NUMI Upgrades
BCWS BCWP ACWP SVins [svin% JCvins JCV% SPI CPI
Current: 238,849 20,992 31,614 B 91% 0.09] 0.66|
Cumulativgd 411,941 771,482 426,192 J,340 B87% 4 20 43% 1.867 1.81
BAC EAC VAC in $ | VAC in % [CPI to BAJQCPI to EAC
At Comple 2,118,285' 1.?61,2?5] 357,010] 17 %)| 0.80] 1.01] |
Thresholds Exceeded: Current Period Schedule, Current Period Cost, Cumulative Schedule, Cumulative Cost

I'E)(planation of Schedule Variance:

In December 2008 the NOvA project was rebaselined to start in Febuary 2009 with the expectation that
funding would be restored by the US Congress at that time. In the summer of 2008 a supplemental
appropriations bill provided funding for the NOvA project earlier than expected but the project was not
rebaselined. With funding and resources available, work began within control account 1.0.3 ahead of
schedule. Begining work early helps mitigate NOvA risk #95 (see Nova docdb 2841) which is the potential
lack of Accelerator Division personnel. Therefore the work is cumulatively ahead of schedule.

Starting in February 2009, the amount of scheduled work for the month was greater than the amount actually
performed for the month, but there still remains a cumulative positive schedule variance. The plot (seen
below) of the BCWP and ACWP shows that we have not ramped up the pace of work on control account
1.0.3 to match the start of the basline schedule.

|'E):pla nation of Cost Variance:

The cost variance has been steadily growing and is due to a systematic over estimate of the manpower
needed to complete the tasks. The plot (seen below) shows that the CPI has consistently remained between
about 1.7 and 2.1.

Corrective Action:

To address the schedule progress the CAM for 1.0.3 will work with the support depariments and Level 4
managers to make sure that labor resources are assigned to the upcoming tasks. To address the cost
variance, the best choice is to revise the estimate at completion (EAC) downward by $300k to $1.82M.

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

The tasks under Control Account 1.0.3 are ahead of schedule, but the recent pace of progress has not kept
up with the scheduled pace. The task are under budget since there has been a systematic over-estimate of
the manpower requirements. The CAM for 1.0.3 will work to make sure resources are assigned to the
upcoming tasks and recommends revising the EAC from 52.11M to $1.81M.
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Monthly Reports

* Monthly project reports must include earned value information

e 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
project at completion

the

Est. At Comp.

Act. Cost of Work Perf.

Est. To Comp.

e EAC=ACWP +ETE

— ETC is aforecast. There are multiple ways to forecast using Open

Plan/Cobra

Budgeted Cost of Work Remaining

> “Statistical” & ETC = PF * (BAC - BCWP)
» “Manual” = ETC based on re-estimate (if any) of remaining work

guantities/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

EVMS Annual Refresher Training, Oct 2009
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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 contingencv estimate nercentanes*

NOvA Log of Estimate to Complete Changes 27-Apr-09|

ETC# Item WES items

Log the ETC changes _ 1

U pd ate BO E d OCU m e ntatl O n 1 |Labor reductions on 1.0.3 1.0.32.1033 Martens ;aseeshma'.e I yes 15-Apr-09|

Mear Cavern updated estimate Hange
following Conceptual design by estimate from 1
2 Harza, checked by Wightman 2814528146 Lukens to 50% YES 15-Apr-09
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Revisions and Data Maintenance
(Change Control Process)

performance

Change Control Thresholds are project specific

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

— 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

Secretarial
Acquisition
Executive
(Level D-A)
Deputy Secretary

Acquisition
Executive
(Level 0-B)
SC-1

Associate Director
OHEP (Level 1)

DOE NOvA
Federal Project
Director
(Level 2)

Fermilab Associate
Director
(Level 3)

NOvA Project
Manager
(Level 4)

DOE THRESHOLDS FRA THRESHOLDS

Subproject Manager
(Level 5)

Technical

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

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

Any change in the
KPPs as referenced
m 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 to
upgrade physics
capabilities.

Related technical
changes to multiple
subprojects that do
not diminish
performance

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

Schedule

= 6 month
(cumulative) delay 1n
the CD-4 completion
date.

a 3 to 6 month
(cumulative) delay 1n
the CD-4 project
completion date.

Any change to a
level 1 milestone =
3 months, orupto a
3 month delay i
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
mulestone.

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

EVMS Annual Refresher Trair

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 rtem by more
than $250k. Increase
in the Project base cost
exceeding $500k
during the previous 12
months

Increase in the cost of
a single 1tem by more
than $100k

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




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 Fes Filnds Status

001
002
003
004
005

Total Cost of Changes

Qriginal Baseline Management Reserve
Changes
Remaining Management Reserve

QOriginal Baseline Contingency
Changes
Remaining Contingency

oo o ooco (==}
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