N O~

Project Status

John Cooper
Project Manager



S

~" Technical Status

<o~ (1 will cover all aspects, but 5 additional speakers
will have details on 4 WBS items)

« WBS 2.0 Accelerator and NuMI Upgrades (Paul Derwent)
— Shutdown has started and will finish in 12 months.

« WABS 2.1 Site and Buildings
— Ash River Building is done. Dedication was on April 27, 2012.

« WBS 2.2 Scintillator

 WABS 2.3 Waveshifting Fiber

« WBS 2.4 PVC Extrusions

« WBS 2.5 PVC Modules (Ken Heller)

« WABS 2.6 Electronics & 2.7 Data Acquisition (Leon Mualem)

« WABS 2.9 Far Detector Assembly (Pat Lukens) and Oufitting (Rick Tesarek)
« WABS 2.8 Near Detector Cavern and Detector
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<~ \WBS 2.2 Scintillator

« We need 2.8 M gallons of scintillator

— 2.65 M gallons of mineral oil, delivered by railcar from Louisiana
— 155,000 gallons of pseudocumene, delivered by ISO tankcar from China
— Waveshifters (we own enough for the full experiment)
 We do blends of Fluor (pseudocumene + waveshifters) then mix that in a
separate tank with mineral oil to make scintillator at Wolf Lake, Indiana
— 5% Fluor Mix waveshifter powders into 300 gallons of pseudocumene to start
— Then add into 6,000 gallon tank of pseudocumeme
— Then add into 120,000 gallon tank of mineral oil & blend with pulsed Nitrogen
5 % pseudocumene + 95% mineral oll i

— | R
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~7  \WBS 2.2 Scintillator

A
. We blended the first 115,564 gallons of scintillator in December

— Our two scintillator storage tanks at Wolf Lake are now full

 Both meet the NOVA specifications for light transmission & for light
output, samples from top and bottom of 120,000 gallon tanks

— We have 3 pseudocumene tankers set aside at Lockport, IL as a buffer
— We have a 500,000 gallon mineral oil buffer tank in Riverdale IL, now nearly full
— Waiting for shipments to Ash River before we can proceed
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<" Scintillator prices
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<" WBS 2.3 Fiber
ANV~
« We need 12,183 km of wavelength shifting fiber

« We have 9,690 km of fiber or 80% of the total needed.
— Still on schedule to complete as planned.

 We still need to know the waste rate in the Minneapolis factory to see if we

need to buy more fiber than in the current purchase order.
— Need to exercise our option in by July 2012 (before they stop production)

WBS 2.3 Waveshifting Fiber
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Fiber Price
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N WBS 2.4 PVC Extrusions

« We have 7,119 good extrusions in hand of the 22,272 required
e So we have 32% of the total needed.

e 6 X 24 operations continue at the vendor

« Continuing at this rate implies may finish ~ 3-4 months later than planned
— Still evaluating production rate, searching for work-arounds if more rate is needed.

WBS 2.4 PVC Resin and Extrusions
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PVC scrap rate

 Our schedule assumes a 6% rate & that’s about what we see
since production started in October 2012.
— This does not include 2% due to 6” QA samples at end of each 51’ extrusion

« Have saved about 1/8™ of the 6% “waste” for the Near Detector
— Only a couple of parameters out of spec & OK for less vertically challenged detector

WBS 2.4 PVC Resin wasted
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PVC prices
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WBS 2.5 PVC Modules
ANV~ _ o _
 Module assembly at Minnesota has been divided into two parts:
— 2-to-1 assembly of 2 extrusions into one module + cut to length
— Final assembly with fiber, endcap, manifold, & all seals + pressure test

* Not all these parts were available until recently, so our work-around was to have
2 steps

« 3170 2-to-1s are done out of 11,136 needed. We have 29%.
e 44 good final assembly modules are done out of 11,136 needed. (0.4%)

WBS 2.5 PVC Modules
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7 \WBS 2.6 Electronics

SN VN~
 APD status for Near Detector

— Air leaks into -15 °C area next to APD,..., condensation & ice = Dead APDs

» Solution: Fix leaks & coat APDs so they don’t die (belt & suspenders)

— Reviewed by an outside Expert Committee last October (Leon will have
responses)

» After 3 tries on fixing leaks Nov, Dec, Jan, went to our back-up plan:
— A new Flow—through dry air system is in place on the prototype Near Detector

— Design has 31 in series (32 at Ash River), with a flow meter at the end to limit
the flow in the 0.1 — 1.0 SCFH range.

— We also have a humidity monitor at the end of every 31 (32).
 Full APD delivery (12,000) on hold until we demonstrate successful
cold operation on the prototype Near Detector

— Plan: Operate on Near Detector for 2 months with ~200 Silicone and ~240
Parylene coated devices
» Leon will have details of the first cooling tests of new coated APDs
— Evaluate performance of Silicone and of Parylene, then choose one coating
— Following choice ( July ), tell Hamamatsu to proceed, they start deliveries in ~2
months, finish in ~ 12 months.
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<" Electronics
SN OV~

 Front End Boards (FEBs) (Harvard)

— 151100 stuffed boards were tested in February, 86 OK

— Held a Production Readiness Review in early March, then authorized to start

building and testing all boards.

 Thermo-electric Cooler Controllers (Indiana).
— Now testing the first 750
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AN O~
e Data Concentrator Modules (DCMSs)

7 WBS 2.7 Data Acquisition

— 5 Pre-Production DCMs tested at FCC test stand, a few patches added.

— Now have 5 final boards completely tested
* Timing Distribution Units (TDUS)

— 2 Types, Master (2 required at Ash River) & Slave (30 required at Ash River)

— Have them all, all tested

— 2 Masters operating at Ash River for about a month now

WBS 2.6 Data Acquisition Hardware
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- WBS 2.9 Assembly at Ash River

AOvA & Detector Outfitting

« The tools for assembly are in place and being reviewed for full operation
by our ES&H Review Committee (see Lukens talk)

QA testers for fibers and PVC module pressure seals
Vacuum Lifting fixtures & Adhesive Machine

Block Pivoter

Real PVC Modules are at Ash River for first assembly trials
No graph yet, but we are close to starting this final step

« Qutfitting (Divided this task so Tesarek runs this part, seeTesarek talk)

DOE IPR

Scintillator distribution system & filling of the detector with Scintillator
Cable and Power Supply installation

Electronics installation (APDs, Front End Electronics, Data Concentrator
Modules, Timing Distribution Units)

Cooling system and Dry Air system installation (APD cooling)
Installation of Data Acquisition computing
An APD clean room

A Control Room with links to a Fermilab Control Room to be manned by

Collaborators
May 8, 2012 J. Cooper 15



. WBS 2.8 Near Detector & Cavern

Target Hall

1 -

l MINOS shaft 105 ‘
Elevation view along beamline ™

7
y NOVA cavern ~

Plan view

|
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) NOVA Cavern in MINOS Access Tunnel
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Future Site of NOVA Near Detieé:for BT
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~"" cavern and Hall Schedule

NI~
 Request for Proposal out Dec 1 2011 to 13 potential bidders

e 2 bids received Feb 29 2012

 Kiewit Infrastructure Company selected

. $ 7.8 M, more than our estimate

. Roadheader construction method, no blasting
«  Pre-construction meeting held April 19 - ... f
« Schedule estimate (Detailed schedule submission from Kiewit in weeks)

 Notice to proceed to start site preparation, May 2012
 Equipment mobilization, June 2012

Tunnel excavation, July 2012 — Oct 2012

« Hall outfitting, Nov 2012 - Apr 2013

Finish equipment demobilization, Apr 2013

 Fermilab Facilities & Engineering Services Section, Fermilab ES&H Section to
oversee construction

e Experience with NuMl is NOT forgotten
DOE IPR May 8, 2012 J. Cooper Page-18



i C— g A

30"
B MIN. WIDTH

. e EL. 413-0°
1

B

B
]

DOE IPR May 8, 2012

New plan: 3x3 Block in the Cavern

« Collaboration requested
3x3 vs original plan of 2x3
— Better event containment
and better ability to
evaluate systematics of

neutrino production in
NuMI beam.

e Project managed to fit 3x3
In existing cavern designed
for 2x3

— Hinged on ES&H approval
of a 36” wide catwalk on
the west side

J. Cooper Page-19
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A~ Complication: transport of 3x3 block
R over highways from ANL

 Risk to structure

* Plan to build on site in CDF east bay,
move ANL prototype adhesive machine to Fermilab

\ Ly ..: : ¢ o 4 A
DOE IPR May 8, 2012 J. Cooper Page-20
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NV~

 This s still a Planning Package

Plan 16 plane blocks so they can get
down the MINOS shaft

Engineering procedure of block transfer
through MINOS access tunnel

Engineering procedure of positioning block in ND hall

. South bookend

Near Detector Design Tasks

Ty
1| .

b -
MW i

. )
‘v o s e
\ !

 Rail tracks on top of spill containment lining for easy sliding

 Tie-down/lockup for mechanical stability of thinner block

Wider block base frame (pallet), with removable wheels

Wider assembly table and new block transportation cradle

New muon-catcher support frame and installation procedure

New alignment posts (Far Detector-like) for tighter module position control

Scintillator filling equipment

 Double wall Pipe down shaft, spill containment on shaft base

DOE IPR May 8, 2012 J. Cooper
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" Pplanning Package: Who?

A vA
« New Level 2 Manager (Ting Miao, Fermilab)
 PPD mechanical engineering NOVA team to continue on ND structure,
assembly and installation designs
e  Start as soon as Far Detector blocks are in production
 PPD technicians expected for block assembly and installation

« Small team of ~ 4-5, similar to the team used at ANL for prototype

 NOVA Collaboration help expected in many areas
 Module leak test and optical fiber connectivity

 Block assembly QA/QC, alignment/survey, coordination etc.

 Cavern excavation and hall outfitting drive the schedule
« We have about a year before the Near Detector installation can begin

e  EXxperience with prototype Near Detector indicates we can fit all this in
during the remaining 1+ year to CD-4 in November 2014

o  Still, exploring interleaving of tasks with Kiewit construction
DOE IPR May 8, 2012 J. Cooper Page-22



~" EVMS Reporting Overview

ANV~

e Data now available through March 2012

— SPI=0.979, compare to 0.978 in Feb, 0.985 in Jan, 0.979 in Dec, 0.981
— CPI1=0.946, compare to 0.943 in Feb, 0.951 in Jan, 0.952 in Dec, 0.963
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ANV~

~-ANUSPI = BCWP / BCWS

-+-ANUCPI = BCWP / ACWP
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SPI & CPI for Active Work

Accelerator MIE SPI & CPI since CD-2

Accelerator work
shows long slide
down to CPI =0.8

— Addressed labor
overrun in CR487

— For 15t 4 months
of shutdown,
added ~20% to
base, reducing
Management
Reserve based

on experience to
date

Detector relatively
constant near
CPI=1.0=SPI
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" EVMS Reporting Overview

ANC OV~

e Basic data in BCWS, BCWP, ACWP, Funding & Obligations through Mar 2012
— BCWS = Budgeted cost of work Scheduled
— BCWP = Budgeted cost of work Performed
— ACWP = Actual cost of work Performed

« Projectis 64.0 % complete (BCWP/BAC = 160.8 M$ / 251.4 M$)
— BAC = Budget at Completion (using EAC, get 62.1 %)

* Projectis 84.6 % obligated (Obligations/BAC = 212.7 / 251.4)
— EAC = Estimate at Completion (using EAC, get 82.2 %)
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AN

AYS$ by Level 2 with MIE/OPC split

ANV~
NOvVA Costs to
Date ($M) NOvA's Cost Estimate AY $M (for April 1, 2012 to project end)

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

WBS ltems 31-Mar-2012 M&S | Labor' | Total M&S | Labor' | Total | M&S |Labor'| Total Cost
2.0 |Accelerator & NuMI Upgrades | $ 253|$ 21|$ 102|$ 123|$ 12|$ 21($ 33| 57% | 20% | 26% |$ 40.9
2.1 |Far Detector Site and Building | $ 58|/$ 01|$ 00|$ O01|$ O00|$ 00]|$ 00| 3% | 19% | 5% |$ 5.9
2.2 |Liquid Scintillator $ 87|% 134|$ 02|$ 137|$ 33|$ 01]|$ 34| 24% | 42% | 25% |$ 25.7
2.3 |Wave-Length-Shifting Fiber $ 104|1% 23|$ 02|%$ 25|% 01|$ 00($% 01| 5% 11% 5% |$ 13.1
2.4 |PVC Extrusions $ 150|$ 149|$% 06|$ 155/$% 09[($ 01[|$ 10| 6% | 21% | 7% |$ 315
2.5 |PVC Modules $ 81|$ 39|$ 65|% 104|$ 03|$ 10]|$ 13| 9% | 15% | 13% |$ 19.9
TE [2.6 |Electronics Production $ 46|%$ 61|$ 11|$ 72|$ 04|$ 03|$ 08| 7% | 28% | 11% |$ 12.5
C |2.7 |Data Acquisition System $ 31|$ 09|$ 06|$ 16|$ 02|$ 02]|$ 04 22% | 33% | 26% |$ 5.1
2.8 |Near Detector Assembly $ 25|% 48|% 04|% 52|($ 10|$ 01|$ 11| 20% | 38% | 22% |$ 8.8
2.9  |Far Detector Assembly $ 97|%$ 70|$ B82|$ 152|$ 14|$ 39|$ 53| 20% | 48% | 35% |$ 30.3
2.10 |Project Management $ 65/$% 02|$ 39|$ 40|$ 00]$ -|$ 00| 25% | 0% 1% |$ 10.5
Subtotal Construction| $ 98|9$ 556|% 320[% 877|$% 89|$ T79|% 168 16% | 25% | 19% |$ 2042
R&D - Accelerator $ 66| $ $ 00|$% 00|S$ $ 00|/$ 00| 0% | 20% | 20% |$ 6.6
op R&D - Detector $ 281 $ $ $ $ $ -1 $ 0% 0% 0% |$ 28.1
c Cooperative Agreement $ 349 $ -1 $ -1 $ -1 $ -1 $ -1 $ -1 0% 0% 0% |$ 34.9
Operating $ 06|$ 00|$ 12|$ 12|$ 00]|$ 02]|$ 02] 42% | 15% | 16% |$ 2.0
Total OPC: | $ 7021$ 00]$ 12|$ 12($ 00|$% 02|$ 02] 42% | 15% | 16% |$ 71.7
Available Contingency $ 2.163 $ 2.2
TPC:[ $ 1700 |$ 55.7|$ 332]% 88.9|% 89[$ 8.1[$ 19.1] 16% | 24% | 22% | $ 278.000

Notes: ! Labor costs presented here include all project labor from Fermilab, other DOE facilities and Universities.
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" Contingency Status, Mar 2012

NI~
« Total Contingency is 19.1 M$ (Feb= 20.5, Jan= 21.4, Dec= 23.3)
— 22.2 % Contingency on remaining work (Estimated Cost is 88.9 M$)
— 42.7 % on remaining Obligations (EAC-Obligations to date).
e Obligations are ~ 43 M$ ahead of Costs

* Available Contingency =$ 2.163 M$ (Feb=1.889, Jan= 2.124, Dec= 2.71)

— Management Reserve or Assigned Contingency is assigned according to estimate of remaining risks

+Management Reserve (Contingency assigned for known risks
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Q Status of Risks

 Here is a graph of Risks vs. time
— This is a series of snapshots from our Access database of Risks.
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~" Top ten risks

NV~

Activity Risk # Score Tolerance Event Owner

2.9.4 - Block Assembly and Installation 185 0.66 Top Priority Adhesiwe failure causes structural failure Lukens, Patrick (Pat)
2.0.3 - NuMI Upgrades 39 0.35 Top Priority Insufficient manpower, takes longer Derwent, Paul

2.0 - ANU Construction 92 0.28 Middle Priority Work can not be accomplished as planned Derwent, Paul
2.2.1.5 - Mineral Oil Production and Delivery 506 0.27 Middle Priority Mineral oil cost more than base cost Mufson, Stuart
2.2.5.3 - Far Detector Scintillator Transport 170 0.25 Middle Priority scintillator deliveries must be halted Mufson, Stuart
2.9.1.4.11 - Test block pivoter 126 0.23 Middle Priority unanticipated problems encountered in pivoter test Lukens, Patrick (Pat)
2.9.4.3 - Block Assembly and Alignment 130 0.21 Middle Priority block assembly takes longer than planned Lukens, Patrick (Pat)
2.0.1.1.1.14 - Installation 8 0.20 Middle Priority Takes longer than expected Derwent, Paul

2.0 - ANU Construction 99 0.20 Middle Priority Installation takes longer than expected Derwent, Paul
2.6.1.2 - APD Arrays 193 0.20 Middle Priority Delivery lags schedule Mualem, Leon

DOE IPR May 8, 2012
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Risk and Contingency

NV~
NOvVA Costs to
Date ($M) NOvA's Cost Estimate AY $M (for April 1, 2012 to project end)

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

WBS ltems 31-Mar-2012 M&S | Labor' | Total M&S | Labor' | Feta~]| M&S |Labor'| Total Cost
2.0 |Accelerator & NuMI Upgrades | $ 253(% 21($ 102]|$ 123|$ 12]|$ 21 (ﬁ 3.3) 57% | 20% | 26% |$ 40.9
2.1 |Far Detector Site and Building | $ 58|/$ 01|$ 00|$ O01|$ 00|% 00 : 3% | 19% | 5% |$ 5.9
2.2 |Liquid Scintillator $ 87|% 134|$ 02|$% 137|$ 33|$ 0.1 ($ 34) 24% | 42% | 25% |$ 25.7
2.3 |Wave-Length-Shifting Fiber $ 104]$ 23[$ 02|$ 25/$ 01|$ 00[$ UL| 5% | 11% | 5% |[$ 131
2.4 |PVC Extrusions $ 150($ 149|$ 06|% 155|$ 09]|$ 01 6% | 21% | % |$ 315
2.5 |PVC Modules $ 81|$ 39|$ 65|% 104|$ 03|$ 1.0 ($ 13) 9% | 15% | 13% |$ 19.9
TE [2.6 |Electronics Production $ 46|$ 61]$ 11]$ 72[$ 04[$ 03[$—UB| 7% | 28% | 11% |$ 12.5
C |2.7 |Data Acquisition System $ 31|$ 09|$ 06|$ 16|$ 02|$ 02]|$ 04 22% | 33% | 26% |$ 5.1
2.8 |Near Detector Assembly $ 25|% 48|% 04|% 52|$ 10|$ 01 20% | 38% | 22% |$ 8.8
2.9  |Far Detector Assembly $ 97(% 70|93 82]$ 152[$ 14| 39| 53) 20% | 48% | 35% [$ 30.3
2.10 |Project Management $ 65/$% 02|$ 39|$ 40|$ 00]$ 00| 25% | 0% 1% |$ 10.5
Subtotal Construction| $ 98 |9$ 556|% 320[% 877|$% 89|$ T79|% 168 16% | 25% | 19% |$ 2042
R&D - Accelerator $ 66| $ $ 00|$% 00|S$ $ 00[$ 00| 0% | 20% | 20% |$ 6.6
op R&D - Detector $ 281 $ $ $ $ $ -1 $ 0% 0% 0% |$ 28.1
c Cooperative Agreement $ 349 $ -1 $ -1 $ -1 $ -1 $ -1 $ -1 0% 0% 0% |$ 34.9
Operating $ 06|/$ 00|$ 12|$ 12|$ 00]|$ 02]|$ 02] 42% | 15% | 16% |$ 2.0
Total OPC: | $ 7021$ 00]$ 12|$ 12($ 00|$% 02|$ 02] 42% | 15% | 16% |$ 71.7
Available Contingency $ 2.163 $ 2.2
TPC:[ 1700 |$ 55.7|$ 332|$ 88.9[% 89[$ 8.1[$ 19.1] 16% | 24% | 22% | $ 278.000

Notes: ! Labor costs presented here include all project labor from Fermilab, other DOE facilities and Universities.
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o Milestones: What about CD-4 ?

SN VN~ _
« ANU lost 21 days of floatin Feb  -- Now at 401 days
— Kicker and RF schedules drive this float, lost 2 weeks on front for cool-down

« The Detector gained 6 days of floatin Feb -- Now at 171 days

— We tried to compensate for 17 days lost in February by adding a 5" workday
every week for Ash River assembly of more blocks in March (blocks 4 through
11 already done in Feb) but ran into a new problem of too few PVC modules
available from the Minnesota Factory to do the faster rate

* Our assigned contingency was always
set by the cost of perhaps adding
overtime or a 3" shift. We have now Tracking Float to CD-4
put overtime in the schedule and
reduced the contingency by the 10% 0o

extra cost
* This does not mean we “know” the 500 ~ e
assembly schedule better, N\/ aaa —+-ANU Shutdoun End
but shows that we can N | Commissionng)
compensate using our plan. 400
* We won't know the required  Float L
labor at Minnesota or at "g}'{‘s';‘g 300 e M-
Ash River until we get to /w “\/ M\X e SuperBlock 6
steady production. 200 bambumins Y ntas) Beam Neutrino Seen
- Clearly the critical path can move W W
quickly between the Factory
and Ash River
0
22833283222z yy
S 53585 5535855385535 ¢35
S5 <2 0 5 €™ 0 S5 C™0 549> 0 5 <«
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A Schedule Critical Path

NV~
 Here is the “schedule on a page”
— The Detector portion has many parts moving in parallel, has “buffers” between parts

FY06 FYO7 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15

n :
2 A A 20 A
2 a:
= 0 :
=5 | cpo CD-1 CD-2/CD-3a CD-3b i cg-4
o 8 Nov05 May07 Sep08/0Oct08 Oct09 o1 Noy14
ANU E i Se——rAF13
2 . T
=z : H Accel
< Shutdown
.E’ Far Site Prep Pkg. ——: | Nov1o i
o Far Site Bldg Const Pkg. |+ ‘ | Augaa:
‘?) : AprLL i
= : BO/Substarftial Comp. :
7] : i
5 O'g.jtfitting/Pivoter ‘—.*Aprlz
L : Pivotér Agsembled
Liquid Scintillator [ & N\ Qil Deliv. >4 Jan14
. O] 1
WLS Fiber [E /\€———— Fiber Deliv. Al Nov12
| L |
PVC Extrusions | . A<— Ext. Prod. ﬂJullB
Start Milestone H A |
A PVC Modules : | ¢ &—— Mod. Assembly—>ANoy13
. - . : 1 :
S A Finish Milestone Electronics | APDs OrderedA A — APD Deliv.—>. ATEET4 &1
13} H T Ash"F‘PEdA
m . ' . . o
g /\  Crit. Decision Milestone DAQ | Hardware Comp.‘:";;;‘\]e n14
H | ?
I:' CD-4 float Near Detector | A /\ A ‘Novls
—  Crit. Path { Dec10 i Oct12Febl3 Novi3
: 6 ND Prototype HH Excav. B.O. ND Béam
Near Crit. Path : Blks Comp. i Start Evit
Far Detector Assembly: A : Y Mar14
] N
Aprll Pivoter  Aprl2 11Mpr14
Setup Start ORE Assem. Start Numi Beam Event in SB6
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NI~

o 351 of 694 now complete
— 4 completed in March
— Total of 500 milestones at last IPR, since added 194 for outfitting at Ash River)
« Behind on 53, ~ steady state ~ 50, but different milestones each month

Milestones since Jan 2008

Analysis of all milestones

700
600
500
400
/4
/-&H
300 /,r*"
//
200 -
/H,Hf
100 - eewmeer=r="]
0 ]
O 0O W 0O O O OO OO0 O O O O 14 +H d 4 N N N N O OO0 O OO < <
SRR AR AR A I - B B B B B B S B B B B S S
C 5555535855558 5568358558358553558¢5 a5
S 2~,08 8”883 8~"0835088~,888~03S8%%
DOE IPR May 8, 2012 J. Cooper

+Total Milestones
completed

=Milestones
uncompleted and
behind schedule
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A% Complete history
s for the 5 Main parts of the Project

% Complete history ~+Accelerator R&D % complete -=Accelerator % Complete

-+CA % Complete —=Detector R&D % Complete

-a-Detector MIE % Complete
100%

e inlial gl il @ L
el ;;#7;«/
80%

60%

40%

20%

0% -

|
® ® W @O & @& & O © o0 60 H€H H «d dA &N N N N ®m ®m @0 ® 9« o
@ Q@ Q@ Q@ Q@ @ o < < 9 < o o < < o o o o 9 9 o o <
o > |3 o =] %) o > %) o > |3 o =] %) o =] %) o
< - O 8 &£ = O 8 &£ = O 8 &£ = O & & = o0 & & = 0 =8 <«

e Building & Detector R&D & ANU R&D are all done
 ANU at 59.4%, to be complete by ~ April 2013
Detector at 49.5%, to be complete by ~ Feb 2014

DOE IPR May 8, 2012
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BACKUP SLIDES

DOE IPR May 8, 2012

J. Cooper
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Review Website

N O~

W NOvA (E929)
ST VA NuMI Off-Axis ve Appearance Experiment

FRA EVMS Self Surveillance Review, March. 12, 13, 14, 2012

Project Documents

NOvA Documents . .
© Document Database + Project Execution Plan (PEF)
o TOR + Project Management Plan (PMP)
e COR . —
© Proposal + Project Organization Chart
Reference + from PMP
8 F5 repart + Responsibility Assignment Matrix with Dallars - January
o NuSAC report
o CO-0 Excel Format
e CD-1 + Responsibility Assignment Matrix with Dollars -
o CD-2
e CD-3a December Excel Format
@ CD-a Mod 1 + Risk Management Plan
o (CD-33 Mod 2
o CP-3b + Risk Registry
© OPMO web page + Risk Registry Contingency Analysis
+

WES Dictionary
Cost Baseline- Cost Plan by Fiscal Year

*

*

Work Authorization Documents

+

Basis of Estimate 2012 Documents
Char
Link to Project Home Page (and CAM Motebooks, Work

Authorizations)

link goes to next page

DOE IPR May 8, 2012

Open Plan Extracts (under construction)
+ Zip file of WBS L2 Gantt Charts

+ pdf - milestone Gannt chart - Performance Measurement

Baseline
* DP Predecessor/Successor Constraints Sheet
+ Critcal Path Gantt Chart
*+ OF Counts Info for EVMS—-aAll Activity Types
+ OF Counts Info for EVMS——ASAP ALAP Only
+ “No Pegpoints” Tasks

EVMS
+ Earned Value Management System

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

Change Control Logs, Contingency Analyses & CPR by
CcTC
+ Control Account Page

+ Variance Thresholds
+ VWariance Reports (Jan, Dec, Nov, Oct) (NEW)

+ Corrective Action Log

J. Cooper
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—_ Accelerator & NuMI Upgrades

N

¢« NOVA adds items to an extensive
existing accelerator infrastructure
—  Fermilab i1s the lead mstitution 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, ...
« NOvVA Result: | eSSt
— Increase beam power from 400 to 700 kW ' ™>NovA cavern

— More protons to make more neutrinos
Plan view

DOE IPR May 8, 2012 J. Cooper 37



A" Reminder: NOVA Basic Detector Element

VB LAPD pixel  Liquid scintillator in a
N highly reflective PVC
plastic cell

AN
B /_
|
L
L
P -
P ”
- -
- - —
typical
charged
particle
path
W=y

DOE IPR May 8, 2012

« Simple construction, just
repeat 357,120 times

Passage of charged
particle through scintillator
creates light

Light bounces off reflective
PVC walls until captured in
a thin wavelength-shifting
fiber

» Typically light hits
fiber within 50 cm Prototype Near Detector with

of partide_path, ~ 16,000 cells is operating at Fermilab
~ 8 reflections

The fiber is U-shaped and
both ends terminate in one
pixel of a 32-pixel
avalanche photodiode
(APD)

Cells are 15 m long, so
they just fit in a 53 ft semi-
trailer truck

J. Cooper 38



"~ NOVA building

* Building at Ash River, Minnesota for a 18 kt Far Detector

e This is complete.

0 Mllwaukge

2 Ferrr)'ilal;- B
¥

Chicfa‘go VA

DOE IPR May 8, 2012 J. Cooper



A CPR1 Mar 2012

COST PERFORMANCE REPORT
FORMAT 1 - WORKBREAKDOWN STRUCTURE

CONTRNeTER N CONTRACT PROGRAM REPORT PERIOD
NAME NAME NAME FROM 01-Mar2012
Fermi National Accelerator Laboratory NOVA project TO 31-Mar-2012
PERFORMANCE DATA
CTC-FndSrc CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION
CTC[2] ACTUAL ACTUAL
Results... BUDGETED COST COST VARIANCE BUDGETED COST COST VARIANCE LATEST
WORK WORK WORK WORK WORK WORK REVISED
ITEM ISCHEDULEPERFORMEIPERFORME[ SCHEDULE]  COST  [SCHEDULEOPERFORMEIPERFORMEN SCHEDULE| COST |BUDGETED] ESTIMATE | VARIANCE
(0] () 3 @ ©)] 6 @) 8) © (10) a1 (12) (13) (14)
DA DOE-ACEL MIE
2.0 ANU Construction
Fully burdened AY$k 759 1,069 1,509 309 ( (440 22,423 20,164 25,349 (2,259) (5,185)] 33,953 37,646 (3,693)
CTC-FndSrcTotals: 759 1,069 1,509 309 22,423 20,164 25,349 (2,259) (5,185)] 33,953 37,646 (3,693)
DC DOE-CA
2.1 Site and Building
Fully burdened AY$k 0 0 0 0 0 35,060 35,060 34,872 0 188 35,060 34,872 188
CTC-FndSrcTotals: 0 0 0 0 0 35,060 35,060 34,872 0 188 35,060 34,872 188
DD DOE-ACEL R&D
1.0 ANU R&D
Fully burdened AY$k 0 0 1 0 (1) 7,025 7,022 6,611 (2) 412 7,025 6,613 412
CTC-FndSrcTotals: 0 0 1 0 (1) 7,025 7,022 6,611 (2) 412 7,025 6,613 412

DE DOE-DET MIE
2.1 Site and Building

Fully burdened AY $k 0 73 107 73 (34) 6,928 6,919 5,783 (8) 1,136 6,992 5,857 1,135
2.10 Project Management - Nova Project - Construction

Fully burdened AY$k 207 207 183 0 24 7,609 7,609 6,458 0 1,152 11,652 10,501 1,152
2.2 Liquid Scintillator

Fully burdened AY $k 463 301 149 (161) 152 7,899 8,564 8,704 665 (140)| 22,246 22,380 (134)
2.3WLS Fiber

Fully burdened AY $k 404 791 387 387 404 9,280 10,075 10,443 795 (368)] 12,606 12,958 (352)
2.4 PVC Extrusions

Fully burdened AY $k 1,204 1,003 1,025 (201) (22)] 13,878 15,007 14,960 1,130 48 30,695 30,465 230
2.5PVC Modules

Fully burdened AY $k 244 210 138 (34) 72 9,840 9,563 8,115 (278) 1,448 19,974 18,531 1,443
2.6 Electronics

Fully burdened AY$k 739 250 330 (489) (80) 6,654 5,178 4,583 (1,475) 595 12,299 11,744 555
2.7DAQ

Fully burdened AY$k 264 98 249 (166) (151) 3,123 2,355 3,126 (768) (771) 3,962 4,718 (757)
2.8 Near Detector Assembly

Fully burdened AY$k 278 521 145 243 376 1,944 1,847 2,534 (97) (687) 7,234 7,686 (452)
2.9 Far Detector Assembly

Fully burdened AY $k 336 434 632 98 8,247 7,116 9,709 (1,130) (2,593)] 22,206 24,935 (2,729)

CTC-FndSrcTotals: 4,138 3,888 3,345 (250) (543 75401 74,234 74415 (1,167) (181)] 149,865 149,775 89
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A CPR1 Mar 2012 continued

‘,‘I/. - i COST PERFORMANCE REPORT
hCh FORMAT 1 - WORK BREAKDOWN STRUCTURE
CONTRACTOR CONTRACT PROGRAM REPORT PERIOD
NAME NAME NAME FROM 01-Mar-2012
Fermi National Accelerator Laboratory NOVA project TO 31-Mar-2012
PERFORMANCE DATA
CTC-FndSrc CURRENT PERIOD CUMULATIVE TO DATE AT COMPLETION
CTC[2] ACTUAL ACTUAL
Results... BUDGETED COST COST VARIANCE BUDGETED COST COST VARIANCE LATEST
WORK WORK WORK WORK WORK WORK REVISED
ITEM éCHEDULEEDERFORME[DERFORME[ SCHEDULE| COST éCHEDULEEDERFORME[PERFORMEE SCHEDULE| COST _|BUDGETED] ESTIMATE | VARIANCE
Q) @ (©)] “) ®) ©) ) @) ©) (10) an (12) (13) (14)
DO DOE-ACEL OPS
1.0 ANU R&D
Fully burdened AY$k 0 60 31 60 29 390 410 599 20 (189) 1,642 1,827 (184)
CTC-FndSrcTofals: 0 60 31 60 29 390 410 599 20 (189) 1,642 1,827 (184)

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 (92) 297 389 (92)
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 0 0 0 1,369 1,369 2,084 0 (715) 1,369 2,084 (715)
1.5 PVC Module R&D

Fully burdened AY$k 0 0 0 0 0 2,260 2,260 2,421 0 (160) 2,260 2,421 (160)
1.6 Electronics R&D

Fully burdened AY$k 0 0 0 0 0 2,028 2,028 2,600 0 (572) 2,028 2,600 (572)
1.7DAQR&D

Fully burdened AY $k 0 0 0 0 0 1,635 1,635 2,822 0 (1,186) 1,635 2,822 (1,186)
1.8 Detector Assembly R&D

Fully burdened AY $k 0 0 0 0 0 3,123 3,123 4,929 0 (1,806) 3,123 4,929 (1,806)
1.9 Project Management R&D

Fully burdened AY$k 0 0 0 0 0 383 383 559 0 (176) 383 559 (176)

CTC-FndSrcTotals: 0 0 0 0 0 15,067 15,067 19,347 0 (4,280)] 15,067 19,347 (4,280)

DY DOE CD-0 TO CD-1 R&D
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 0 0 0
Sub Total 4,898 5,016 4,887 118 129 ] 164,166 160,757 169,993 (3,409) (9,236)] 251,412 258,881 (7,469)
Management Resrv. L. 26,588
Total 4,898 5,016 4,887 118 129 ]| 164,166 160,757 169,993 (3,409) (9,236)] 278,000

DOE IPR May 8, 2012 ~ 67% ANU, 33% Det MIE  ~50% ANU, 50% Det R&D



Milestones held by DOE - OHEP

N,
N Nova_Project Baseline Date
) Milestone Gantt Chart Completed Milestone I
Nova_Milestones_L1_L2 = [BOOL.T] and ESDATE == {10/1/08}
[ February 2012 Status o )
ot VN TimeMNow: 01Mar12 Current Forecast Date AN
FY09 FY10 Fy11 FY12 FY13 FY14
i Baseline Forecast/ | Baseline
Activity Desc. Date | Actual Date | Variance
Q102 |Q3 |04 Q1|02 (Q3 (Q4|Q1|0Q2|0Q3 |04 |Q1|Q2|Q3|A4|Q1|0A2|Q3|Q4 |Q1|Q2 (A3 |Q4 Q1 |d
L.1 - DOE - OHEP Associate Director Milestone i
Cime Now - 01Marl
CD-3a 02Feh09 240ct08 63d *
CD-3b 010ct09 290ct09 -21d (’i\\?
IPND ready to take data 110ct10 30Nov10 -35d *
Beneficial occupancy (Substantial 30Jun11 13Apri1 54d i\\?
completion) - far detector building
construction
Beneficial occupancy of near detector 01Apri13 13Mar13 12d A
cavem
NuMI neutrino event observed in 010ct13 07Mar13 144d /_\
Superblock 1
Mear detector completed and ready to 02Jan14 04Dec13 16d fi\‘
operate
14 kt installation completed 16Jan14 03Mar14 -31d &
No CRs in February
DOE IPR May 8, 2012 J. Cooper 42



Py

V' DOE Milestones — Fed Pro

ject Director

N Nova Project Baseline Date
) Milestone Gantt Chart Completed Milestone T
Nova_Milestones_L1_L2 = [BOOL.T] and ESDATE == {10/1/08}
Y February 2012 Status ) )
~ .
N ’Y TimeNow: 01Mar12 Current Forecast Date FAN
FY09 FY10 FY11 FY12 FY13 FY14
- Baseline Forecast/ | Baseline
Activity Desc. Date | Actual Date | Variance
Q1[(Q2|Q3 (04 Q1 (02|03 |Q4 Q1 |Q2|Q3|Q4|Q1(Q2(Q3 |04 |Q1(Q2 Q3 (Q4|Q1(Q2 Q3|04 Q1 |G
C.Z— DUE- NUVA FPTOJect UTector VImestone ||
DOE OECM - FRA EVMS Readiness 010ct08 08Jan09 -67d A
Assessment W
DOE OECM - FRA EVMS Certification 01Dec08 15May09 -114d A
Review W
DOE OHEP CD-3a Mini-review 15Jan09 240ct08 52d ﬁ
Site preparation purchase order released 06Apros 22May09 -34d *
Waveshifter PO issued 22May09 08Jun0g -10d i\(
DOE OECM - FRA EVMS Certified 01Junos 28Jan10 -164d \;"\(
DOE OHEP CD-3b Review 01Junog 23Julos -37d }:\\(
Extrusion PO issued 010ct09 11Dec09 -49d ,ﬁ? F
: . S \0
WLS fiber PO issued 02Nov09 01Sep09 42d S,/\j CR
Decision point for buying additional 11May10 01Dec09 108d * N
waveshifter powders
IPND blocks (4 of 6) completed 12Jul10 09Jul10 o ﬂ?
Mineral oil PO issued 010ct10 07May10 101d *
APDs PO issued 18Jul11 15Aug11 -21d *
Block pivoter completed 30Apri2 20Apri2 5d A
Decision point for buying additional WLS 03Jul12 01Mar12 87d / X
fiber
Decision point for buying additional APDs 01Novi12 190ct12 od A
Decision point for buying additional 13Feb13 25Jul13 -114d A
extrusions, modules, mineral oil,
pseudocumene
Far Detector extrusions for 14kt 14May13 31Jul13 -54d /\
completed |
DOE IPR May 8, 2012 J. Cooper
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AT

Milestones held by Directorate

- AN
~+ > Nova_Project Baseline Date v
A - |
va_Miestone_L3 L4=[BOOL.T] and {ESDT‘II'IEEEE?E% Wﬁ‘ﬁa}ntgr%};gAﬂTE =={10/01/08}) and BFDATE NOT_EMPTY Completed Milestone B
N ) v F%?]:gﬂg\fogﬁqs;?_gs Current Forecast Date /\
FY09 FY10 FY11 FY12 FY13 FY14
Activity ID Activity Desc. Baseline |Forecast or| Bascline
Q1|Q2|Q3 |04 ([Q1|Q2|Q3 (A4 |Q1(Q2|Q3|Q4|Q1|Q2|Q3 |04 |Q1|Q2|Q3|Q4 |Q1 |Q2|Q3 |04
L.3 — Fermilab Associate Director Milestone Tibe Now - 01Mhr12
21095 CD-3a Funds Available 02Feb09 | 240ct08 63d * v
21097 FY09 Funds Available 02Feb09 | 140ct08 71d ﬁ? v
2.10.10.3 2009 Shutdown Begun 06Apr09 15Jun09 -50d v*
2.109.24 Director's CD-3b Review 01May09 | 18Jun09 -34d v}A\(
201281 Gap Clearing/RR Inj Kicker Magnet Design Complete 01Sep09  |01Dec09 -63d v .i\\\,,
21096 CD-3b Funds Available 010ctd9 | 290ct0d -21d ‘;’\\{
21098 FY10 Funds Available 02Nov09 | 010ct0d 21d {‘y
23216 WLS fiber production begins 09Feb10 12Jan10 18d Ej?
157389 IPND block 4 module production completed 04Jun10d | 17May10 12d jf?
21099 FY11 Funds Available 01Nov10 | 03Jani1 A1d vsﬁ?
212523 Final accgptancefpmject completion - far detector building 100ct11 100ct11 -1d 42}
construction
210910 FY¥12 Funds Available 01Nov11 | 03Jan12 -A0d vﬁﬁf . \ eS!
203341 MNuMI Shielding Blocks & Carriage Complete 28Nov11 | 28Sepil 40d i:rv /
203343 NuMI Stripline Assembly Complete 28Nov11 190ct11 25d ,l_,!? Z'
253324544 |Far detector module assembly started 16Mar12 | 29Feb12 11d i]]? AUgUSt forecast,
272128 Production data concentrators received 30Mar12 | 02Apri2 -2d ’B Need CR
2.10.105 Accelerator Shutdown Begun 30Apri2  |30Apri2 0 x
204313 ANU Shielding Assessment Updates Complete 31May12 |01Mar12 64d M v
203243 NuMI ME Target/Carrier/Baffle Assembly Complete 20Aug12 |02Aug12 12d E
DOE IPR May 8, 2012 J. Cooper
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N

o~ ARRA Status
* On track to use all funds by Sept 30, 2013.

——RA obligations

updatEd NOvVA ARRA —Fundingat Fermilab
. --RA costs
progress scenario Projected RA costs as of Dec 2011
Projection at maximum rate as of Dec 2011
25,000 , - —
20,000 l / J/
15,000 f ] "/
“ / I /
10,000 / s
5,000 l
0 ’
o L)} o o - - ~ o~ ) )
S S S © a k5] S B 5 8
< o < o < o < o < o

Date
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ANV~

 Atthe Cost Account level where CA

Stat

Ms write

— 57 of 72 accounts active, 28 require VARS

Rs

Report Period: Jan-12

Current Perlod

BCWS (AYS) BCWP (AY$) ACWP (AYS$)

3,967,808
6,716,036
996,014
234,374
1,169,499
971,169
639,456
1,040,661
227,484
2,587,651
14,255,512,
22,875,787
556,370
3,801,942
192,234
203,070

Cumulative

SV (AYS) SV (%

5,508,658
7,867,296
1811,162

17%
1% 815,148)
| (325.642) -139%]

(407,968
B (291,231)]
—-mm-m
-34% 452 405 -199%

13446302 [0 o0t
22449220 0l 0% (426,567
534,210 __—_
3730963 | (36854) A% 70979 | 2%
199464 [0 0% @280)) 4%
138971 | (65675)  -24% 64099 | 3%
PR O 1,219,774 | 17%]
2,903,536 IEETICTN IPTETY S (19,910) W <19
327428 (6306) 2% (8926) 2%
3437991 [ (259) 0%
1,106,505 L 49,775
69,573 E0l 0%
Y

(117,636)
(111,649)

(119,539)

48%
809,121 S

(102,609) -10%

B4 1,040,308 |  15%
228575 [ 21%]
1, 067 174 174,631 14%
1570022 (141410) 7%
1,395,140 L U 243761 15%]

%2 4%

27619
644,410 (159,166)

(390,491)

(181,980)
(122,256)

1544448 | 41,0681 3% NNV CRYY)| MEEET
B0l (421.216)109%]
0 0 0% 0 0%

0 % 0 0%

-88%
-350%

0
82
6,117,074

398,968 (161,699)

331,305

591,965 -m-m

-36%

BCWS (AY$) BCWP (AYS) ACWP (AYS) SV (AYS) SV (%) CV(AY$) CV (%) SPI_CPI

R&D
1.0.0 ANUCDRCOSTS 0 0 0 0 0% 0 0% 100 1.00) [
10.1 R Upgrades 0 0 6,168 [IINGN 0% (6 168) IE00%  1.00 0.00) 4,349,904
1.0.2 MI Upgrades 0 0 5295 L0 0% (5.295)  -100% 1.00 0.00| 589,742
1.0.3 NUMI Upgrades 0 34,499 902 | 34499 | 100% 33597 97% N/A 3825 2,047,460
1.0.4 ANU Beam Physics 0 0 ) 0 0% 0 0% 100 1.00| 83,191
1,05 ANUProject Management 0 [ 0 0 0% 0 0% 100 1.00| 698
1.1 Site and Building R&D 0 0 [ 0 0% 0 0% 100 100] 3630248
1.2 Liquid Scintillator R&D 0 0 [ 0 0% 0 0% 100 1.00| 297031
1.3 WLS Fiber RED 0 0 0 0 0% 0 0% 100 1.00) 340909
1.4 PVC Extrusion R&D 0 0 270 0N 0% (270) si00%!  1.000 0.00] 1,368,848
1.5 PVC Module R&D 0 0 [ 0 0% 0 0% 100 100] 2260343
16 Bectronics ReD 0 0 0 0 0% 0 0% 100 100] 2027555
1.7 0AQReD 0 0 [ 0 0% 0 0% 100 100] 1635495
1.6 Detector Assembly R&D 0 0 0 0 0% 0 0% 100 100|  3,122854
19 Project Management R&D 0 0 [ 0 0% 0 0% 100 100] 9,184,127
Construction
2.0.1.1 Recycler Ring Modifications 159,590 325203 67,271 21% 204 126 5787127
20.1.2 Recycler Kicker System 108,965 241,846 EOCIEN 132,881 | 122% 222 078 704269
20,13 Recycler Instrumentation 78,389 140,528 54,058 179 260 1,113,650
2.0.2.1 MI Modifications 8,764 0 287 000 00| 237,362
2.0.2.2 M1 RF Cavities 36,587 6223 10,106 017 062 1245946
2.0.3.1 NuMI Primary Proton Beam 102,810 6,052 29038 006 021 1082818
2.0.3.2 NuMi Target Hall Technical Components 12,773 39482 222 090 653,608
2033 NuMI Target Hall Infrastructure 0 1,621 N/A 007| 1004417
2.0.3.4 NuMI Decay Pipe-Hadron Absorber-Uilities 26897 23513 087 065| 347023
2.0.4 Project Management - ANU - Construction 42712 42712 100 144 2587651
2.1.1 Site Preparation Package 0 0 100 000 14255512
2.1.2 Far Detector Building 0 0 100 000 22875787
2.1.4 Management - Site and Building - Construction 0 0 0% 0 100 100 556,370
2.1 Far Detector Building Outfitting 39,078 3782 PRI P I (464,293)| -12,276% RSO 3,838,796
2.1.6 Transition Support Tasks 0 0  (2905) 1.00  0.00] 192,234
2.1.7 Block Pivoter Assembly 16,864 65675
2.10 Project Management - Nova Project - Construction 187,854 187,854 146493 L0 0% 413620 2%
2.2.1 Mineral Oil 443,591 309,858 40, 367 -mz_
222 Pseudocumene 8,389 8,389 4 590
2.2.3 Waveshifters and Stadis 425 0 0 o%
2.2.4Blending 9,630 10,698 52064 _—_—
2.2.5 Transport - Liquid Scintillator 0 0
2.2.6 Management - Liquid Scintillator - Construction 2612 2612 5735 _—_—
231 Procurement - WLS Fiber 0 0 0%
2.3.2 Production - WLS Fiber 350,327 351481 410‘193 _— (58,712) -17%
2.3.3 Management - WLS Fiber - Construction 0 840 2000 00 0%
2.3.4 Additional WLS Fiber-related Tasks 0 1,603 o _—_—
2.4.1 Procurement - PVC Extrusions 0 0
2.4.2 Burusion Pre-Production 0 0 o o%
2.4.3 Batrusion Production 530,147 881364 EEXITY 351,218 | 66% Lkl
2.4.4 Production Quality Assurance and Extrusion Evaluation 22,350 22,350 0%
2.45 Shipping & Handling - PVC Exirusions 33404 9,706
2.4.6 Management - PVC Extrusions - Construction 20017 20017
251 End Seals 0 24,663 203, 175 |l (178,515)  -724%|
2.5.2 Optical Connector Production 2535 22,448 . 785%
2.5.3 Module Production 209,146 188,026 179273 _———
2.5.4 Management - PVC Modules - Construction 31,184 31,184 49439 0%
2.6.1 APD Module Production 125,929 38,993 23295 (86936)
262 Readout - FEB 23,646 103,852 90307 80206
263 Readout Infrastructure 52,385 126,595 125726 74210
2.6.4 Management - Bectronics - Construction 3510 3510 2
2.7.1 DAQ Software 1812 4,084
2.7.2 DAQ Hardware 170,653 220,101 191173 49448 | 29% 28928 13%
273 Integration - DAQ 12,168 3426
2.4 Detector Control System 0 34,962
2.7.5 Management - DAQ - Construction 691 691 0 0 0% 691 100%
2.1 Near Detector Site Preparation 25259 402314 OSECTN 149,719 | 50%| 296,723 [ 74%|
2.8.2 Mechanical Construction and Installation - Near Detectol 0 0 % 0 0%  (76)  -100%
283 Liquid Scintillator Filling Equipm ent - Near Detector Ass| 0 0 0 0 0% 0
26.4 Installation Coordination - Near Detector Assembly 0 0 [ 0 0% 0 [
285 Management - Near Detector Assembly - Construction 0 0 0 0 0% 0 100,768
2.9.1 Mechanical Systems - Far Detector Assembly. 148,043 232429 551,203 84,387 77 (318,774)  -137%| 3,786,511
29.2 Detector Infrastructure - Far Detector Assembly 23,114 53,934 154071 L kS (100,137)]  -186% 443390
2.9.3 Scintillator Filling Equipment - Far Detector Assembly 21,048 0 30472 . -100%  (30472)  -100% 562,937
2.9.4 Block Assembly and Installation - Far Detector Assembl 136415 45622 54634 (90,793) 67%  (9012)  -20% 1,273,193
2.9.5 Management - Far Detector Assembly - Construction 47451 46525 2,652  (16126) 166,860
296 Other University of Minnesota Far Detector Assembly-F 22,699 38,157
R&D SubTotal (WBS 1.0-1.9) 0 34,499 12636 34499 0% 21864
Const. SubTotal (WBS 2.0-2.10) 3532613 4,324,927 4,769,136 792314 22%  (444,208) k

roject Total 3532613 4359427 4781771 826814 23% _(422345) 10% 123 091
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ariance thresholds & January 2012 status
ANCI~vaA o At the Chargeable Cost level for non-costed scientist HOURS
— 46 of 61 are active, 8 requiring reports

Report Period: Jan-12
Current Period - SCI Hrs Cumulative - Since 010ct09

BCWS BCWP ACWP S8V cv BCWS BCWP ACWP sV
Control Account (Hrs) | (Hrs)  (Hrs)  (Hrs) SV (%) (Hrs) CV (%) SPl CPl | (Hrs) (Hrs) (Hrs) (Hrs) SV (%) (Hrs) CV (%) SPI_ CPI —
R&D
101 RR Upgrades 0 N/A | 403 367 927 2,175 [560111153% (1,248) -135% 253 043
1.0.2 MI Upgrades 0 1.00  1.00 333 412 124 152
1.0.3 NUMI Upgrades 0 100 0.00f 1,192 1553 -51% 130 066
1.0.4 ANUBeam Physics 0 100  1.00| 2428 1955 1,692 87% 081 743
1.0.5 ANU Project Management 0 1.00  1.00 0 0 0% 1.00 1.00
1.2 Liquid Scintillator R&D 0 1.00 1.00| 0 0 1.00  1.00] S D
1.3 WLS Fiber R&D 0 1.00  1.00 0 29 N/A 0.48) O n e
1.4 PVC Extrusion R&D 0 1.00  1.00] 0 179 N/A 1.36)
1.5 PVC Module R&D 0 1.00 1.00| 1,224 1638 134 052
1.6 Bectronics R&D 0 1.00  1.00 224 322 4% . -1,691% 144 0.06] B I
1.7 DAQR&D 0 100  1.00| 3668 4979 36% 3,268  66% 136 291 ue means
1.8 Detector Assembly R&D 0 100 1.00] 944 1594 4 11650 | 69% 870 169 220
1.9 Project Management R&D 0 100 1.00 0 0 0 0% 0 100 1.00( muet Closed .
Construction
2.0.1.1 Recycler Ring Modifications 8 139 0.06 71 737 1.04 022
2.0.1.2 Recycler Kicker System 3 1.00 0.03 13 137 121 0.08
2.0.1.3 Recycler Instrumentation 0 1.00 1.00 27 13 048  2.60]
2.0.2.2 MI RF Cavities [ 1.00  1.00] 120 120 1.00 N/A
2.0.3.1 NuMI Primary Proton Beam 20 033 N/A 390 461 1.18/  7.88]
2.0.3.2 NuMI Target Hall Technical Components 0 N/A | 20.55| 277 215 0.78  0.55]
2.0.3.3 NuMI Target Hall Infrastructure 0 1.00  1.00] 16 16 1.00 N/A
2.0.3.4 NuM| Decay Pipe/Hadron Absorber/Utilities 0 1.00/  1.00 120 120 1.00/ N/A
2.0.4 Project Management - ANU - Construction 120 100 095/ 6617 6617 1.00 2.26]
2.10 Project Management - Nova Project - Construction 0 1.00  0.00] 0 0 1.00  0.00]
2.2.1 Mineral Oil 0 1.00  0.00 128 128 1.00 061
2.2.2 Pseudocumene 0 1.00 1.00 80 80 1.00  5.00
2.2.3 Waveshifters and Stadis 425 0 1.00  1.00] 0 0 1.00  1.00]
2.2.4 Blending 0 1.00 1.00 80 80 1.00 0382
2.2.5 Transport - Liquid Scintillator 0 1.00 1.00| 0 0 1.00  0.00]
2.2.6 Management - Liquid Scintillator - Construction 0 1.00 0.00| 1,38 1,386 1.00 062
2.3.1 Procurement - WLS Fiber 0 1.00  1.00] 28 0 0.00/  1.00
2.3.2 Production - WLS Fiber 16 105 085 380 408 1.07  0.86
2.3.3 Management - WLS Fiber - Construction 6 1.00 N/A 186 186 100 101
2.4.1 Procurement - PVC Extrusions 0 1.00  1.00] 19 88 463 138
2.4.2 Extrusion Pre-Production 0 1.00 1.00 800 800 1.00 513
2.4.3 Extrusion Production 0 1.00  1.00] 0 0 1.00  0.00]
2.4.4 Production Quality Assurance and Extrusion Evaluation| 0 1.00 1.00| 0 0 1.00  0.00]
2.4.5 Shipping & Handling - PVC Extrusions 0 1.00/  1.00 0 0 1.00/  0.00]
2.4.6 Management - PVC Extrusions - Construction 48 100 057[ 1392 1392 1.00 117
2.5.1 End Seals 0 1.00 1.00 472 432 0.92 045
2.5.2 Optical Connector Production 13 1.88 N/A 81 68 0.84 N/A
2.5.3 Module Production 401 084 200 5951 5297 (1,161) 089 082
2.5.4 Management - PVC Modules - Construction 3 1.00 0.04 463 463 (1,266) -273%  1.00/ 0.27]
2.6.1 APDModule Production 125 000 100| 478 378 4s% 079 1.76)
2.6.2 Readout - FEB 40 000  1.00 40 0 0.00/  0.00)
2.6.3 Readout Infrastructure 4 095 0.03 13 12 092/  0.00
2.6.4 Management - Blectronics - Construction 40 100 052 1360 1360 1.00 140
2.7.1 DAQ Software 280 000 000 6732 3,052 045 117
2.7.2 DAQ Hardware 0 1.00 0.00| 0 0 1.00  0.00]
2.7.3 Integration - DAQ 0 1.00  0.00 0 0 (810) -100%  1.00  0.00|
2.7.4 Detector Control System 0 100 0.00] 0 0 -100%  1.00  0.00|
275 Management - DAQ - Construction 72 100 092| 2288 2288 4% 100 1.04
2.8.1 Near Detector Site Preparation 0 1.00 1.00 100 20 020 N/A
2.8.2 Mechanical Construction and Installation - Near Detect 0 1.00  0.00 48 48 -1624% 1.00  0.06|
2.8.3 Liquid Scintillator Filling Eguipment - Near Detector As 0 1.00 1.00| 0 0 0% 1.00  1.00]
2.8.4 Installation Coordination - Near Detector Assembly 0 1.00  1.00] 0 0 1.00  0.00]
2.8.5 Management - Near Detector Assembly - Construction 0 1.00 1.00| 320 320 1.00 N/A
2.9.1 Mechanical Systems - Far Detector Assembly 114 1.06 1.54] 570 452 079 211
2.9.2 Detector Infrastructure - Far Detector Assembly 0 1.00/  1.00 40 16 040 0.01
2.9.3 Sci Filling - Far Detector 0 1.00  0.00| 32 19 059  3.80]
2.9.4 Block Assembly and Installation - Far Detector Assem 874 097 2122| 8074 7977 0.99 9971
2.9.5 Management - Far Detector Assembly - Construction 0 1.00,  0.00) 0 0 00 0|
R&D SubTotal (WBS 1.0-1.9) 0 109 86 109 0% 23 21% 000 1.27| 10,380 13,588 16,608 3,208 31%| (3,020 -22% 131 082
Const. SubTotal (WBS 2.0-2.10) 2,188 1,701 1671 (487)  -22% 30 2% 078 1.02| 39,932 35186 43,030 (4,746) -12% (7,844) -22% 088  0.82]
Project Total 2183 1810 1,757 (379  -17% 53 3% 083 103| 50,312 48774 59639 (1,538) -3% (10,865) 22% 097 082
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