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wr. NOVA Project History
« CD-0 approved on November 28, 2005

— For “EVA” = Electron Neutrino Appearance Detector, not
explicitly NOvVA

« CD-1 approved on May 11, 2007

— Following direction from OMB, NOVA now includes the
Accelerator and NuMI Upgrade as well as Detectors

 CD-2 approved on September 15, 2008
e CD-3a approved on October 24, 2008

— $ 24 M start on specific items

e CD-3b approved on October 29, 2009
— Full construction start, TPC is $278 M

e CD-4 scheduled for November 2014
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~v~ NOVA
Scope

Key Performance
Parameters

NOvA Threshold KPP

NOvA Objective KPP

(KPP)
Proton Beam Power Capable of 700 KW to
MUMI Target
Mear Detector Mass 0.2 kt
Long Baseline Distance 810 km
Detector Angle Off-Axis 14.6 mr

Far Detector Mass

14 ki

18 kt

Above from December 22, 2010 revised PEP

 Proton Beam Power is “capable” of 700 kilowatts, not commissioned

— We reconfigure the existing Fermilab accelerator complex to increase
the proton intensity (beam power) by a factor of two.

e Two Detectors

— Near Detector at Fermilab to measure the electron neutrino content of
the muon neutrino beam just after production,

— Far Detector at Ash River, Minnesota near the Canadian border to look
for extra electron neutrinos appearing after a 810 kilometer trip north

» This requires a new building at Ash River done via a Cooperative Agreement

between DOE and the University of Minnesota
» Far Detector mass can be as large as 18 kilotons if we can afford it within

the TPC and CD-4 date.
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—_ Accelerator & NuMI Upgrades

N

e NOVA adds items to an extensive

existing accelerator infrastructure
— Fermilab is the lead institution here

 Existing Main Injector & Recycler
— Dotted yellow circle in picture
— Previous ~ $250 M project completed
in 1999 for the Tevatron Collider
(the other circle 1n the picture) A
— NOvA:

* Cycle time reduced by using the Recycler as
proton storage ring and by using more RF stations
in the Main Injector

* Faster cycling gives more protons/second
« Existing NuMI Beamline
—  Dotted red arrow 1n picture

—  Previous ~ $175 M project completed in 2004

* This includes an underground tunnel at Fermilab
with space for Near Detectors 300 feet below the

surface
— NOvVA:
* New target, move focusing horn, ...
e NOVA Result: 105 m | MINOS shat
L1 14 - - =
— Increase beam power from 400 to 700 kW - ™S NovA cavern

— More protons to make more neutrinos
Plan view
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N"}:A NOVA Detectors

To 1 APD pixel _ ) o .
, * Liqud scintillator 1n a
highly reflective PVC

plastic cell

— Passage of charged particles
T through scintillator create light

=L — Light bounces off reflective PVC L
> walls until captured 1n a thin
‘E'? T wavelength-shifting fiber
typical . — The fiber 1s U-shaped and both
charged -~ - ends terminate 1 one pixel of a 32-
p;;tt'ﬁle pixel avalanche photodiode (APD)

e Simple construction,
just repeat 357,120 times !
j — Cells are 50 feet long

~

\\
s
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“*"" NOVA building

NI~
e Building at Ash River, Minnesota for a 18 kt Far Detector
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Chicﬁago 75
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A Review Website

N O~

 We have tried to put the list
of requested documents on
the Review Website

My experience is that we
probably have a
disconnect between your
requests and our work

— Sorry, we will have to work
together to solve any
additional problems.

 For interviews, note link to
CAM notebooks

— Gets you to my next slide

NOvVA: EVMS Review March 7, 2011
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NOvA Documents

TDR
CDR
Proposal

eference

P5 report
NUSAG report
Co-0

co-1

CD-2

CD-33

CD-33 Mod 1
CD-33 Mod 2
CD-3b

OPMO web page
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Document Database

Project Documents

* Project Execution Plan (PEP)
* Project Management Plan (PMP)
* Project Organization Chart

* Responsibility Assignment Matrix with

Dollars

*+ Risk Management Plan
+ Risk Table
+ Risk Registry Contingency Analysis
* WBS Dictionary
TDR Ch 7 WBS & Milestone
Dictionary
* Configuration Management Plan

+ Change Request Status Reports

* Cost Baseline Cost Plan by Fiscal Year

*+ Contract Budget Base Log

* Charge Code Mapping to WBS

+ DOE Work Authorization

Link to Project Home Page (and CAM

MNotebooks, Work Authorizations)

Project Documents (con't)

Open Plan Extracts

* zip file of WBS 12 Gantt Charts

*+ pdf - milestone Gannt chart - Performance

Measurement Baseline

* OP Predecessor/Successor Constraints

Sheet
* Critcal Path Gantt Chart
OP Counts Info for EVMS--All Activity

Types
* OP Counts Info for EVMS--ASAP ALAP
Only

EVMS

* Earned Value Management System

NOvA Project Implemetation of FRA —
EVMS
+ Certification of FRA EVMS by DOE-
OECM
+ Monthly Reports, Cost Performance

Reports, Baseline Change Control Logs &
Contingency Analyses
+ Control Account Page
+ Variance Thresholds
+ Variance Reports (Dec, Nov, Oct)
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Links to CAM Notebooks

/2 NOVA Project Office Home Page (password links) - Windows Internet Explorer

G@ ~ [ http:/awn-nova.fral.gov/nova_project_z.html
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NOvA Documents General
© Document Database
o CDR
o TDR

o Proposal
Reference

P5 report
NUSAG report

3¢ @ @ NOVA Project Office Home Page (password links)

NOVA Experiment

Fermilab at Work

NOVA At Work

FNAL PhoneBook

NOvA Project Office Home Page

NuMI at Work

MINOS Experiment

NOvA Review Schedule

* NOvA Organization Chart
+ ANU Org Chart
* NOvA ES&H/QA Information
* ANU subproject
* CAM Notebooks

.

.

.

+

DOE Review, August 31-Sept. 1, 2010
Director's Review, August 4-5, 2010
DOE Mini-Review, January 28, 2010
DOE CDZ2b Review July 21-23, 2009

cD-1

% - B - - hpage + (FTodk - 7

e ————

cD-2

CD-3a

CD-33 Mod 1
CD-33 Mod 2
CD-3b

EVMS Activities

Page Links
o This page using DocDB
certificate links

0Coo000O0O0O0 O

NOvA Change Requests
* Configuration Management Program
+ Configuration Item Data List (CIDL)
* Change Request Procedures

+ Change Request Form
* Change Request Status Reports

* EIR CD2 Review, June, 2008
* DOE Mini-Review April 30, 2008
tor's Mini-Review April 17, 2008

+ Direc

* Department of Energy CD2/3a October
22-25, 2007

* EIR CD2 Review November 26-30, 2007

Collaborator Effort Reporting

* Sdientific Effort Reporting Form
* Instructions

& Fermilab Security, Privacy.legal

Last Modified: February 23, 2011

.fal.gov/doe_r

=220

i_rev_index_jan_2010.html

| mtzmet
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{2 Control Account Manager Page (certificate links) - Windows Internet Explorer
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NOvA Documents
o Document Database

V6 4 @ Conirol Account Manager Page (certficate links)

NOVA Experiment

Fermilab at Work

NOVA At Work NuMI at Work

FNAL PhoneBook

Common Control Account Documents

NOvA Control Account Manager Page

B ) - b - G Tan -

MINOS Experiment

o COR
o Proposal
Dollarized
Reference Oroanizational  Performance  Rgseensibili
o NUSAG report Chart Reports Matrix
o D1
o cp-2 Current Current
o CD-3a _D_‘__;f‘\/BS Detailed
o CD-32 Mod 1 b Schedule
o CD-3a Mod 2
. Project
:ﬁ‘;‘;‘;‘g‘:ﬁm oo Milestones labor detail Thresholds
password links ~hours only
o John Cocper's approval
list
o Latest approval status
list Control Accounts by CAM Name
aul Ioanis Mike
Derwent WAD Kourbanis WAD Martens WAD
1.0.1 3297 1.0.2 3298 1.0.3 3302
1.0.5 3304 2.02.1 3315 2.0.3.1 3317
2.0.1.1 3312 2.0.2.2 3316 2.0.3.2 3318
2.0.1.2 3313 2.0.3.3 3319
2.0.1.3 3314 2.0.3.4 3320
2.04 3321
ob WAD Steve WAD
Zwaska Dixon I I lore
1.0.4 3303 1.1 3305
2.1.1 3322
2.1.2 3323
2.1.3 3324
4 _ _ | >|_|
A doctfral govmjca bnShonD T[T [ @wems [Fwow -
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Org

anization

Deputy Director Y. K. Kim

Director Pier Oddone

Associate Director for Research G. Bock
Associate Director for Accelerators S. Henderson

Particle Physics Division Head Mike Lindgren (Acting)

Project Manager John Cooper

1
NOvA Project

Deputy Project Manager Rick Tesarek

Associate Project Manager Paul Derwent
| | | | | | | | | | | |
. - Stuart Carl Richard Leon Mualem
Paul loanis Mike Bob Steve Dixon Mufson Bromberg Talaga Ken Heller California Pat Lukens John
Derwent Kourbanis Martens Zwaska % L 2o Univ of = 3 Cooper
Fermilab Fermilab Fermilab Fermilab eimih b Michicen Argome Minnesota SO Ecaabh Fermilab
Univ State Univ Nat'l Lab Technology

e This and the WBS structure are available

NOvVA: EVMS Review March 7, 2011
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<" An Organization Wrinkle

* The University of Minnesota
received a DOE Cooperative

Department of Energy

Office of High Energy Physics
NOvA Program Manager

P. Carolan

Agreement grant for the building
(M. Marshak is the P.1.)

— The grant is part of the NOVA

Fermilab

P. Oddone

Director

G. Bock

Associate Director for Research

TPC

e MOU between Fermilab and U
Minn

NOvA Project

I. Cooper
Project Manager

R. Tesarek
Deputy Project Manager

S. Dixon
L2 Manager, Site and Buildings

— Integrated construction team
— U Minn agreed to and has \
reported monthly to the Project

Office
Earned Value is tracked.

Fermi Site Office
NOvA Federal Project Director

5. Webster
Fermi Site Office
NOvA Deputy Federal Project Director

University of
Minnesota

R. Bruininks
University President

T. Muleahy

Vice-President for Research

K. O'Brien

Vice-President for Facilities

NOvA Project at UM

M. Marshak
Principal Investigator

M. Perkins
Asst VP for Capital Planning and
Project Management

N

NOvA Integrated Management Team

™S

wnniﬂ Marshak, Mike Perkins

Matt Stringfellow
UM Capital Planning

Steve Conley
Fesident EnginnerPlanning

Adolfson & Peterson
Contractor

NOvVA: EVMS Review March 7, 2011
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~’" Planning and Scheduling Process

NV~

« The following statements come from our Certification Review in
May 2009. They are still true.

 NOVA uses Open Plan, the schedule has ~ 5,000 tasks and
milestones

« Scheduling Guidelines given to CAMSs:

— 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

NOvVA: EVMS Review March 7, 2011 J. Cooper 11



~"" Schedule Critical Path

 The Review Website has a recent Critical Path plot from Open Plan

* A better overview comes from our Lehman Review “schedule on a page”
— The building at Ash River is almost done (April 15)

As we approach the Detector assembly work, we are starting to install more milestones to track
progress as we try to accelerate the project.

5 § JAN JAN L0 JAN AN
E2Z | coo DA coNGD-3a CD-3b cni4
o g Hovds Mayd7 Sephi/ONgDE Qctig Hou14

: . Blue line is Lehman

\ H Re .
AHU| N . Le—wf Hov13 vView
= H . .
z A Shudown «  Green Line is NOW
e  Critical path is still Ash

2 _ N, River Building, then
== Far Site Prep Pkg. . K
= _ % Assembly (red line)
2 Far Site Bldg Const Pkg. 2 May11 N
¢ Mar11 — Next to critical path
I_‘E ; BOISuh?’tm‘tial Comp.

(dotted red line)

Liquid Scintillator | } ;&'liml Deliv. ———» @ |Aupi3 happens i MOdUIe
wWisFiber [ A\ = Fiber Deiw. Jan13 assembly slides 4
. : 1 months
PYC Extrusions | [\ +———Ext.Prod. 4b‘ Sepi2
A\ start Milestone PVCModles | [T i P Wiod Rsssmbly—p ] May13 — Now likely due to
'g A\  FinishMiestone Electronics | | &d—a:APD Belv.—» ) AllEles, Shipped \Alio13 technical problems,
g /\  Crit. Decision Milestone DAQ | : ' H,M,;Cm‘ BCS Comp | $epts thus the effort to
= = H H H
[] co-4fioat Hear Detector Assembiy 7\ = = , 7 install more
—  Cr&.Path Abgto iHov11  Sepf2  29apr13 milestones and
I i Path 1 BIk? Compl. Fncl. StartBene. Occup. Humi Beam Evt k k
ear CIk. For Betettor b : A oct13 seek work-arounds
D Ma Augt1 2304113
I |SetupBtart Assem. Start Humi Beam Event in SB6
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" NOVA Project PMTs

N O~

« The following chart comes from our Certification Review in May
2009. Itis still agood picture of what we do.

BAC - All Work Packages
PMT Breakdown as a Percentage of BAC

O - Pre-CD1

4%

F - 0-100
4%

13%
E - 50-50
4%

D - Units
Complete
47%

A - Level of effort

C - % Complete

14%

C* - % Complete
with Pegpoints

14%

NOvVA: EVMS Review

March 7, 2011 J. Cooper
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<" Work Authorization

« The following statements come from our Certification Review in

May 2009. They are still true.

* Project Office authorizes work through Work Authorization Documents
— Approved by Scheduler, Financial Officer, CAM, Project Manager
— See the links in the CAM notebooks on our review webpage
«  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)
NOVA: EVMS Review March 7, 2011 J. Cooper 14
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A~ Reports

ANV~

* You have access to our monthly reports for Oct, Nov, Dec 2010
— 2 types, one for DOE as they requested, a separate one for FRA EVMS

February 7, 2011
NOVA-doc-5508 February 14, 2011

December, 2010 NOVA-doc-5508
NOvA Monthly Report
. ] December 2010
Project Overview NOvA Monthly Report for FRA EVMS

The project remained in “green” EVMS status in December with a Schedule Performance Index
of 0.956 and a Cost Performance Index of 0.965. The table below summarizes key status

vanables
December 2010 Status Change from November Table of Contents:
BAC $2305M +501M CPTAND SPTQURVES. .o oot oo eseeceeeee et eer sttt et 2
EAC $2340M +503M BCWS, BCWP, ACWP HISTORY. 2
% C let 1% WBS LEVEL 2 CONTRACT PERFORMANCE REPORT 3
~0 Lomplete 2 WVartance Sumpary For NOVA ConTroL AccounTs AT WBS LeEver 2 ]
% Obligated 66% W ARIANCE ANALYSIS 6
Assigned Contingency $358M $00M MILESTONE ANALYSIS 7
(assigned line by line in the schedule Completed Milestones 7
according to estimated risk) -}_M”‘f; b i P oy jg
— S - - CEY _ ‘ermilad Milestones - status and forecast.

Available Contingency $ 8". M $03M DOE Milestones - Status and Forecast, 1

Float to CD-4 244 working days 0 days

The float to CD-4 did not change from November to December and is still 18 days sherter than
1 October. A complete rework of the assembly schedule is still in progress but is taking longer
than anticipated. We do still expect to recover this float.

The project can be divided logically into 4 main elements: Accelerator Upgrades, Ash River
Building, Detector R&D, and Detector Construction. Progress in each area 1s summarnized in the
next sections. and a fifth section has a table of quantitative financial details and performance for
each area.

Accelerator and NuMI Upgrades (ANU)

+ Tnitial design reviews were completed of the Recycler, Mam Injector, and NuMI Low
Conductivity Water systems and of the NuMI Radioactive Water system. Final design
reviews of these systems are scheduled for October 2011

+ All PDDW (Permanent Dipole wide gap) were completed.

* [HEP Protvino manufactured the first prototype of the target downstream window using
diffusion welding of the beryllium membrane. The prototype passed a helium leak test.

+ IHEP also delivered a draft set of target construction drawings which were reviewed by
Fermulab and a short list of comments were returned to IHEP.

+  We continued to watch the ANU resources at Fernulab as a key to monitor on-time
progress. In December. 36 FTEs reported effort on NOvA ANU tasks to be compared to

34 expected in our OpenPlan schedule.
® Page 10f 11
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“~"NOVA Project Management Group

« A NOVA PMG meets on the 4t Tuesday of every month
e This is another reporting path for EVMS data
« The PMG is attended by

— DOE Germantown
— DOE Fermilab Site Office

— Fermilab Directorate
» Budget Office represented as well

— Representatives of Fermilab Divisions & Sections
* Fermilab Procurement specialist for NOVA attends
 Agenda is one talk by me (mostly on EVMS)
— 3 or more other talks by managers on technical progress

 Next slides are essentially my February 22 talk which
covered EVMS data just then completed for January 2011.

NOvVA: EVMS Review March 7, 2011 J. Cooper 16
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\:\ EVMS Reporting Overview

« Data now available through January 2010

— SPI =0.964, compare to 0.956 in Dec, 0.969 in Nov
— CPI1=0.972, compare to 0.965 in Dec, 0.968 in Nov

e We are still “Green”

1.20
~SP| =
1.10 BCWP / BCWS
1.00 /\’ \ \ Y amn e SN Vi W =CPI=
090 ‘ /
0.80
0.70
[e0] Q (e} Q (@] (@] (@] (o] o o o (@] — —
Q Q Q <Q Q Q Q Q < i - i < <
c — — ) c — — ) c — -_— 4+ [ A
s & 3 &8 § & A5 &6 8§ & 3 § & &
NOvVA: EVMS Review March 7, 2011 J. Cooper 17




= .I::?Q#E-G_—_‘?\__‘ -

N

= EVMS Reporting Overview

e Basic data in BCWS, BCWP, ACWP, Funding & Obligations through Jan 2011
— BCWS = Budgeted cost of work Scheduled
— BCWP = Budgeted cost of work Performed
— ACWP = Actual cost of work Performed

* Projectis 42.7 % complete (BCWP/BAC = 99.0 M$/ 231.7 M$)
— BAC = Budget at Completion

* Projectis 66.6 % obligated (Obligations/BAC = 154.3 / 231.7)

220,000
~BCWS with CRs
200,000 I through Dec 2010
180,000 . - - (K$)
160,000 / i i SBCWP (K9)
140,000
K$ 120,000 [ +ACWP (K$)
100,000 / =
80,000 Ved
' L~ Obligations ($K)
60,000 = : MM
40,000 / ! I
20,000 A ey —Funding
0
[o0] e} o] o0} ()] ()] ()] ()] (@] (@] o (@] — - ! -
¢ 9 ¢ ¢ % ¢ 9 & & & F 4 g g 5 9
c - _— - c - —_— - c - —_ - c - _— -
L g A S 3 g A S L g A S S g A S
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" CPR1Jan 2011

COST PERFORMANCE REPORT
FORMAT 1 - WORK BREAKDOWN STRUCTURE

N N\ CONTRACTOR CONTRACT PROGRAM REPORT PERIOD
NAME NAME NAME FROM 01-Jan-2011
Fermi National Accelerator Laboratory NOVA Project TO 31-Jan-2010
PERFORMANGE DATA
CTCFndSrc CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION
WBS[2] ACTUAL ACTUAL
Results... BUDGETED COST cosT VARIANCE BUDGETED COST cosT VARIANCE LATEST
WORK | woORrk | work work | work | work REVISED
ITEM SCHEDULEPERFORMEIPERFORMEL SCHEDULE|  COST  |SCHEDULECPERFORMEIPERFORMEL SCHEDULE|  cOST | BUDGETED| ESTIMATE | VARIANCE
() 2) d) “) 5) ©6) @) )] ©) (10) a1 (12) (13) (14)

DA DOE-ACEL MIE
2.0 ANU Construction

Fully burdened AY$k 465 774 630 m 144 10,831 9,485 9,692 (1,346) (207)] 30,943 31,139 (196)
CTC-FndSrcTotals: 465 774 630\ 310 J 144 10,831 9,485 9,692 (1,346) (207)] 30,943 31,139 (196)
DC DOE-CA

2.1 Site and Building

Fully burdened AY$k 875 1,127 1,054 252 73 33,160 32,635 31,745 (524) 890 33,876 33,031 844
CTC-FndSrcTotals: 875 1,127 1054 \ 252 / 73 33,160 32,635 31,745 (524) 890 33,876 33,031 844
DD DOE-ACEL R&D

1.0 ANU R&D

Fully burdened AY$k 194 157 40 (37) 117 6,263 6,147 6,279 (117) (132) 8,084 8,222 (137)

CTC-FndSrcTotals: 194 157 40 (37) 117 6,263 6,147 6,279 (117) (132) 8,084 8,222 (137)

DE DOE-DET MIE
2.1 Site and Building

Fully burdened AY $k 139 152 105 13 47 2,768 2,599 1477 (169) 1,122 6,198 5,081 1,117
2.10 Project Management - Nova Project - Construction

Fully burdened AY$k 252 279 206 27 73 4,210 4,210 3,620 0 590 13,226 12,639 586
2.2 Liquid Scintillator

Fully burdened AY $k 7 7 20 0 (13) 3,256 3,244 3,369 (12) (125)| 21,441 21,560 (120)
2.3 WLS Fiber

Fully burdened AY$k 352 354 409 2 (55) 4,057 4,406 4,511 349 (105)| 12,163 12,244 (80)
2.4 PVC Extrusions

Fully burdened AY $k 1,011 999 497 (12) 502 4,231 4,203 4,349 (27) (146)| 25,059 25,074 (15)
2.5PVC Modules

Fully burdened AY$k 219 280 303 61 (23) 5,699 5,140 3,980 (559) 1,160 16,861 15,700 1,161
2.6 Electronics

Fully burdened AY$k 141 98 105 (44) (7) 868 743 862 (125) (118)| 13,034 13,289 (254)
2.7DAQ

Fully burdened AY$k 23 28 157 5 (130) 818 550 414 (268) 135 3,620 3,498 122
2.8 Near Detector Assembly

Fully burdened AY$k 8 24 213 17 (189) 584 532 1,329 (51) (797) 5,863 6,714 (851)
2.9 Far Detector Assembly

Fully burdened AY $k 133 110 247 _(23) (137) 1,905 1,391 1,939 (514) (548)] 16,202 16,774 (572)

CTC-FndSrcTotals: 2,286 2,331 2264 46\ 68 28,395 27,019 25,850 (1,376) 1,169 | 133,667 132573 1,094
DO DOE-ACEL OPS N

1.0 ANU R&D

Fully burdened AY$k 0 0 3 0 (3) 312 312 517 0 (205) 1,294 1,499 (205)

CTC-FndSrcTotals: 0 3 0 (3) 312 312 517 0 (205) 1,294 1,499 (205)

0
NOvVA: EVMS Review March 7, 2011 J. Cooper 19
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CPR1 Jan 2011 continued

N VI~
COST PERFORMANCE REPORT
FORMAT 1 - WORK BREAKDOWN STRUCTURE
CONTRACTOR CONTRACT PROGRAM REPORT PERIOD
NAME NAME NAME FROM 01-Jan-2011
Fermi National Accelerator Laboratory NOVA Project TO 31-Jan-2010
PERFORMANCE DATA
CTC-FndSrc CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION
WBS[2] ACTUAL ACTUAL
Results... BUDGETED COST COST VARIANCE BUDGETED COST COST VARIANCE LATEST
WORK WORK WORK WORK WORK WORK REVISED
ITEM ISCHEDULEPERFORMEIPERFORME[ SCHEDULE|  COST  JSCHEDULEPERFORMEIPERFORMEIN SCHEDULE] COST |BUDGETED] ESTIMATE | VARIANCE
) () 3) “) ) 6) @) ) ©) (10) (1) (12) (13) (14)
DR DOE-POST CD-1 DET R&D
1.1 Site and Building R&D
Fully burdened AY $k 0 0 0 0 0 3,630 3,630 3,168 0 462 3,630 3,168 462
1.2 Liquid Scintillator R&D
Fully burdened AY $k 0 0 0 0 0 297 297 389 0 91) 297 389 91)
1.3 WLS Fiber R&D
Fully burdened AY $k 0 0 0 0 0 341 341 375 0 (34) 341 375 (34)
1.4 PVC Extrusion R&D
Fully burdened AY$k 0 0 1 0 (1) 1,369 1,364 2,079 (5) (715) 1,369 2,080 (711)
1.5 PVC Module R&D
Fully burdened AY $k 0 0 0 0 0 2,260 2,260 2,398 0 (137) 2,260 2,398 (137)
1.6 Electronics R&D
Fully burdened AY $k 4 7 25 3 (18) 1,998 1,921 2,340 (78) (419) 2,028 2,455 (428)
1.7 DAQR&D
Fully burdened AY $k 11 0 (66) 11 66 1,546 1,503 2,799 (43) (1,296) 1,635 2,932 (1,297)
1.8 Detector Assembly R&D
Fully burdened AY $k 0 134 1 134 133 3,123 2,942 4,932 (181) (1,990) 3,123 5,128 (2,005)
1.9 Project Management R&D
Fully burdened AY$k 0 0 0 _—B_ 0 383 383 559 0 (176) 383 559 (176)
CTC-FndSrcTotals: 15 141 40y (126 ) 180 14,948 14,642 19,039 (306) (4397)] 15,067 19,484 (4417)
DY DOE CD-0 TO CD-1 R&D N~
1.9 Project Management R&D
Fully burdened AY$k 0 0 0 0 0 8,801 8,801 8,801 0 0 8,801 8,801 0
CTC-FndSrcTotals: 0 0 0 0 0 8,801 8,801 8,801 0 0 8,801 8,801 0
Undist. Budget T 0 0 0
Sub Total 3,835 4,531 3,951 696 580 | 102,709 99,040 101,922 3,669 2,882)| 231,732 234,749 3,017
Management Resrv. _EIIIE!‘IIIIIIIIIIIIIIIIIIII 46,268%
Total 3,835 4531 3,951 99,040 101,922 (3,669) (2,882)] 278,000
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S —

7 EVMS analysis

v

* Now divide the project into 4 parts and look at Schedule and
Cost variations

e The four parts:

— Accelerator work, R&D + Construction
 R&D and Const are mixed until very near the end
e ~ ends with the end of the 2012 long shutdown for installation
— Cooperative Agreement work, building
e Ends in early 2011
— Detector R&D
e Concludes ~ now
— Detector Construction
* This is the bulk of the project (58% of BAC)
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% data

4 part

= Accelerator Ash River Detector Detector
NI~ Upgrades Building R&D Construction
. BAC $40.3 M $339M? $15.1 M $133.7M
¢ \]anuarv. EAC $409 M $33.0M° $195M $132.6 M
BCWS $17.4 M $33.2M $149 M $284 M
BCWP $159M $326 M $146 M $27.0M
ACWP $165M $31.7M $190M $259M
% Complete

(BCWP/BAC) 40% 96% 97% 21%

SPI = BCWP/BCWS 0.92 0.98 0.99 0.95

CPI = BCWP/ACWP 0.97 1.03 0.77 1.05

a — This does not include the full rock claim, but settled about half of the amount outstanding in Dec 2010.

) D m b Accelerator Ash River Detector Detector
e C e e r Upgrades Building R&D Construction
BAC $40.6 M $33.9M° $153M $1320M
EAC $415M $33.1M° $19.9M $130.8 M
BCWS $16.7 M $30.7M $149M $26.1M
BCWP $15.0 M $315M $145M $247M
ACWP $15.8 M $30.7M $19.1 M $23.6 M
% Complete
(BCWP/BAC) 37% 93% 96% 19%
SPI = BCWP/BCWS 0.90 0.98 0.97 0.95
CPI = BCWP/ACWP 0.95 1.03 0.76 1.05
® N m b a — This does not include the full rock claim.
Ove e r Accelerator Ash River Detector Detector
Upgrades Building R&D Construction
BAC $40.6 M $339M* $15.3M $1319M
EAC $41.3M $33.3M° $19.8 M $130.5M
BCWS $159M $304 M $14.9 M $24.7M
BCWP $144 M $30.8M $14.3 M $23.3M
ACWP $150M $30.1M $19.0 M $21.9M
% Complete
(BOWP/BAC) 36% 91% 95% 19%
SPI = BCWP/BCWS 0.90 1.01 0.97 0.95
CPI = BCwP/ACWP 0.96 1.02 0.76 1.07

a — This does not include the full rock claim.
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e History of SP| & CPI for the 4 parts

Detector R&D SPI & CPI since CD-2 ~PetectorR&DSPI=BCwp/BCws

-m-Detector R&D CPI = BCWP / ACWP
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<~ %6 Complete history for the 4 parts

ANV~

% complete history —+—Accelerator% Complete -=-CA % Complete

—xDetector R&D % Complete -=Detector MIE % Complete
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e Building & R&D racing to end, both won't finish until spring / summer

NOvVA: EVMS Review March 7, 2011 J. Cooper 24



~’" BAC history for the 4 parts

N O~
Budget at Completion hiStory —+—-Accelerator BAC -=-CA BAC —+Detector R&D BAC
-=-Detector MIE BAC —=<BACSum
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e Cheaper building in April 09

Detector MIE increases at Lehman Reviews in 2009 and 2010
 Note full scaleis TPC =$278 M
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~" Contingency Status

. VK\kulable Contingency =$8.87 M ( Dec = 8.18, Nov=$8.5M, Oct =$ 9.7 M)
» Assigned Contingency

* % Contingency on remaining work

. B Available Conti
Total Contingency vareble-ontingency
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AYS$ by Level 2 with MIE/OPC split

ANV~
NOVA Costs to
Date ($M) NOVA 's Cost Estimate AY $M (for February 1, 2011 to project end)

as of Estimated Cost (with indirects) Mgmt Reserve Estimate Contingency % Total

WBS ltems 31-Jan-2011 M&S Labor! Total M&S Labor! Total M&S |Labor!| Total Cost
2.0 |Accelerator & NuMI Upgrades | $ 97|% 76|9% 139|% 2143 28|% 463 74| 37% 33% | 34% |$ 38.5
2.1 |Far Detector Site and Building $ 15/$ 33[$ 03|$ 36|% 08|53 -1$ 0.8 | 25% 0% 23% | $ 5.9
2.2 |Liquid Scintillator $ 34|% 177| $ 05(% 182| % 49| $ 02($%$ 51| 28% 42% 28% |$ 26.7
2.3 |Wave-Length-Shifting Fiber $ 45|¢ 72|%$ 06|% 77|% 04|% 01|% 0.4| 5% 11% 5% |$ 12.7
2.4 |PVC Extrusions $ 43|% 195| % 12|$ 207 $ 25| $ 04 (9% 29| 13% 33% 14% | $ 28.0
2.5 |PVC Modules $ 40| $ 56| % 6.1($ 11.7| $ 08| $ 13|$%$ 21| 14% 21% 18% | $ 17.8
2.6  |Electronics Production $ 09|$ 110|$ 14|%$ 124|$ 35|$%$ 04]% 39| 32% 27% 31% | $ 17.1
2.7 |Data Acquisition System $ 04|%$ 19|%$ 12|$ 31|%$ 04|% 04|53 0.8 22% 32% 26% | $ 4.3
2.8 |Near Detector Assembly $ 13|$ 50[%$ 04|% 54|% 17|%$ 02]|% 19| 33% 54% 35% |$ 8.6
2.9 |Far Detector Assembly $ 19|$ 66|9% 83[% 148|% 30|%$ 43|% 7.3 | 46% 53% 49% | $ 24.1
2.10 |Project Management $ 36/$ 03|$ 87|% 90($ 01]|$ 01|3% 01| 25% 1% 2% | $ 12.8
Subtotal Construction| $ 355|$ 857 |$% 425[$ 1282 |$ 209 |$% 119|$ 328 | 24% 28% 26% [ $ 196.5
R&D - Accelerator $ 63|%$ 03|$ 17[% 19($ 01|%$ 05($ 06| 27% 30% 30% |$ 8.8
R&D - Detector $ 278|%$ 01|$ 04|%$ 04]|%$ 00|$ 00]% 00| 7% 4% 1% |'$ 28.3
Cooperative Agreement $ 31L.7|$ 13| % -|$ 13|$%$ 07]8% -1 $ 07| 2% 0% 51% [$ 33.7
Operating $ 05| $ 013 0983 101 % 00 $ 03($% 0.3] 36% 33% 33% | $ 1.8
Total OPC: | $ 664 | $ 1.7 % 29[ $ 471 $ 08| $ 08| $ 16| 45% 28% 34% | $ 72.6
Available Contingency $ 8.865 $ 8.9
TPC:| $ 1019 |$ 87.4|$ 454 |$1328[% 216|$ 12.7[$ 43.3] 25% | 28% | 33% | $ 278.000

! Labor costs presented here include all project labor from Fermilab, other DOE facilities and Universities.
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A" End of PMG talk, but here are some
' other EVMS items of interest

e Change Control thresholds
« Sample Change Requests

« Variance Thresholds and status
— At Level 2
— At Cost Accounts
— Sample VARs illustrating signature path
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v

Change Control

e Thresholds from the PEP and PMP

Performance Baseline Deviation

Routine Project Changes

Fermilab Associate
Director
(Level 3)

NOvA Project
Manager
(Level 4)

Subproject Manager
(Level 5)

Secretarial Acquisition | Acquisition Executive Associate Federal Project
Executive (Level 0-A) (Level 0-B) Director OHEP Director
Deputy Secretary SC-1 or Program (Level 2)
Manager
(Level 1)
A change in scope that A change in scope that | Any change in Any significant

change to the

Major technical
changes that are

Related technical
changes to multiple

Minor technical changes
to a single subproject

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

CD-2 Total Project
Cost baseline.

Total Estimated
Cost or Total
Project Cost.

use of
contingency of >
$1M.2

N\

*Changes must be recommended at all applicable lower levels prior to being forwarded to the higher
level for consideration.
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a single item by more
than $250k. Increase
m the Project base cost
exceeding $500k
during the previous X2
months.

a single item by more
than $100k.

Technical affects the ability to meet | affects the ability to the KPPs as J significant departures | subprojects that do that does not diminish
a KPP and the ability to meet a KPP and the referenced in technical scope from the technical not diminish performance
Scope | satisfy the mission need. | ability to satisfy the PEP section 3.2. | (88 describedin | baseline. Changes that | performance
mission need PEP sect. 5 ) that affect ES&H or impact
’ affect ES&H PoT projections by
requirements or more than 10%. Out-
meeting Project of scope changes to
Closeout upgrade physics
- . apabilities.
definitions in capabiies
PEP Table 7.2