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ECCE Costing Team

e ECCE costing methodology:
* Worked with experienced professionals to
introduce principles of professional project

management from the beginning
* WABS in Primavera P6
* Costing sheets exported to Excel

e Consistent bottom-up approach to cost, schedule
and risk across subsystems

e Substantial project management

experience in ECCE:
* Recent experience in SPHENIX MIE (BNL)

* Extensive expertise at ORNL:
* ALICE Upgrades, LEGEND-1000, NNSA ($6.5B) ...
* Project engineering experience (Joe Rasson)

e Extensive Internal Review:
* Greg Capps, Director of ORNL Project Mgmt. Office
* Marcel Demarteau, Physics Division Director
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Costed Categories

oHCAL
Tracking N —
* SiTracker and pRwell . e
* mRICH, hpDIRC, dRICH, AC-LGAD TOF /' — dd uRwel F dd

EM Calorimetry hpDIRC Si—
« EEMC, BEMC, FEMC -

Hadron Calorimetry
 iHCAL, oHCAL (reuse), LFHCAL

Magnet

e BaBar solenoid reuse

Electronics
e Dividing line at photosensors

DAQ/Computing
Detector Infrastructure

* Only reuse items, remainder not costed Categories Not Costed:
Auxiliary Detectors (not pictured) Detector Management*

Luminosity Monitor (not pictured) Detector R&D* (evaluate)

AC-LGAD

AC-LGAD!

/ e N 2

Detector Infrastructure™ (partial)
Pre-Ops and Commissioning
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. CCE

Costing Guidelines

e All costs calculated in fixed 2021 USD.

* Value of reuse items converted to 2021 USD using CPI

 Most of the reuse comes from sPHENIX, where actual material and labor costs
are available.

* Corresponding on-project costs for refurbishment and modification are included.
* Labor categories and rates provided by the project
* No overhead or contingency was applied
e Detector subsystems include cost of their assembly and shipping to IP6

* Installation of subsystems are part of Detector Infrastructure
(uncosted portion)
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Cost in Primavera P6 QCCQ

ECCE DETAILED EI
bor Fo On-Project Labor Fo

01-Dec-21 15210

Sl TnFond Cost| okl On-Project Cos Tudgeted Cod

C DETECTOR COSTING BY WBS
odl| OnProgect Labor Cost

ol Labor Fo Find Labor Cx

% Project: ECE06 Electron lon Collider Project 180524.00 202577.86 46306186 $138734314  $2051790054 $4339111368 $4419209293 $82,87246576 $127064550 60  $58065306.07  $112390366.90 $170455 6727
My WBS: ECE06.10 ECCE EIC Detector Project 180524.00 262537.86  463061.86 $1387321314  $29517900.54 $4339111368  $44192092.93 $82.87246576 $12706455860 $58,065306.07 $112390,366.30 $170455 67237

%, WBS: ECE06.10.03 Tracking 54803.20 0186880 14667200  $4414,637.00  $10671907.05 $15086545.04  $2,266,500.00 $0.485500.00 $11752000.00 $6681137.99  $20157407.05 $26838545.04

WBS: ECE06.10.03.01 Tracking S4414.637.99  $10671907.05 $1508654504 $0485500.00 $1175200000 $6681137.99  $20157407.05 $26838545.04
&, WBS: ECE06.10.03.01.01 Inner Barrel Gas Tracking 2040.00 6880.00 802000  $101,102.00 $576736.00  $677,838.00 $361,500.00 §03000000  §130050000  $462,60200  §1515736.00  $1978,338.00

5y WBS: ECE06.10.03.01.01.01 Design and Prototyping 40000 3160.00 3560.00 $8,000.00 $30064520  $30864520 $1,500.00 $74,000.00 $75,500.00 §9,500.00 $37464520  §384.14520
D EIC19160  Prototype module design Project 0.00 200.00 20000 $0.00 $1419800  $14,193.00 $0.00 $0.00 $0.00 §14,198.00 $14,198.00
D EICINT0  Prototype component purchase: uRwell foils Project 0.00 0.00 $0.00 $0.00 $0.00 $14,000.00 $14,000.00 $0.00 $14,000.00 $14,000.00
0 EIC19170  Prototype component purchase: uRwell foils Project 000 80.00 80.00 $0.00 $5679.20 $5679.20 $0.00 $0.00 $0.00 $5.679.20 $5679.20
‘2 EIC19180  Prototype component purchase: detector frames Project 000 0.00 $0.00 $0.00 $0.00 §5,000.00 $5,000.00 $0.00 $5,000.00 §5,000.00
5 EIC19180  Prototype component purchase: detector frames Project 000 80.00 80.00 $0.00 $5679.20 $5679.20 $0.00 $0.00 $0.00 $5,679.20 $5679.20
‘D EIC1M90  Prototype component purchase: other material Project 000 0.00 $0.00 $0.00 $0.00 §5,000.00 $5,000.00 $0.00 $5,000.00 §5.000.00
@ EIC1N190  Prototype component purchase: other material Project 000 80.00 80.00 $0.00 $5679.20 $5679.20 $0.00 $0.00 $0.00 $5,679.20 $5679.20
T EIC19200  Prototype module assembly (Make 1) Project 0.00 0.00 $0.00 $0.00 $0.00 $15000.00 $15,000.00 $0.00 $15,000.00 $15000.00
D EIC19200  Prototype module assembly (Make 1) Project 0.00 400.00 40000 $0.00 $2839600  $28.396.00 $0.00 $0.00 $0.00 $28,396.00 $28,396.00
@ EIC19210  Prototype module assembly Project 0.00 80.00 80.00 $0.00 $1225360  $§12.25360 $0.00 $0.00 $0.00 q

EIC19220  Prototype module testing In-Kind 0.00 0.00 $0.00 $0.00 $1,500.00 $0.00 $1.500.00 $1,500.00 H H

% EIC19220  Prototype module testing InKind 40000 0.00 40000 $8,000.00 $0.00 $8,000.00 $0.00 $0.00 $8,000.00 Th e ECC E p rOJ e Ct p I a ni S a
D EIC19230  Mechanical support structure design Project 0.00 800.00 80000 $0.00 $92880.00  $92,880.00 $0.00 $0.00 $0.00 {
W EIC19235  Slow Controls Project .00 120.00 12000 $0.00 $8,518.90 $8,518.80 $0.00 $0.00 $0.00 b tt _ t : t H f d b
@ EIC19240  Support Structure Prototyping/Fabrication Project 0.00 0.00 $0.00 $0.00 $0.00 $5,000.00 $5,000.00 $0.00 O O m u p e S I m a e | n O r m e y
O EIC19240  Support Structure Prototyping/Fabrication Project 000 400.00 40000 $0.00 $2839600  $28,396.00 $0.00 $0.00 $0.00 L
@ EIC19250  Mechanical support structure final design Project 0.00 400.00 40000 $0.00 $46,44000  $46.440.00 $0.00 $0.00 $0.00 L b t t
D EIC19260  Mechanical support ication and biy Project 0.00 0.00 $0.00 $000 $0.00 $30,000.00 $30,000.00 $0.00 L S u Sys e m eX pe r S .
@ EIC19260  Mechanical support fabrication and bhy Project 0.00 520.00 52000 $0.00 $5252520  $§5252530 $0.00 $0.00 $0.00 l

By WBS: ECE06.10.03.01.01.02 Procurements 24000 400.00 640.00 $37,692.00 $28396.00  $66.088.00 $360,000.00 §12000000  $480,000.00 $397 692,00 $1
0 EIC19280  Rack, LV, HV, Crates, Cable Purchase Ready for Installation Project 0.00 0.00 $0.00 $0.00 $0.00 §12000000  $120,000.00 $0.00 $1
@ EIC19280  Rack, LV, HV, Crates, Cable Purchase Ready for Installation Project 0.00 400.00 40000 $0.00 $28396.00  $28,396.00 $0.00 $0.00 $0.00 q e e .
0 EIC19290  Detector component purchase: uRwell foils InKind 0.00 0.00 $0.00 $0.00 $210,000.00 $000  $210,00000 $210,000.00 M t h 1 2 5 O t t
B EIC19300  Detector component purchase: detector frames In-Kind 000 0.00 $0.00 $0.00 $75,000.00 $0.00 $75,000.00 $75.000.00 O re a n a C IVI I e S’
T EIC1910  Detector hase: other InKind 000 000 $0.00 $0.00 $75,000.00 $000 $75,000.00 $75,000.00 .
@ FIC19320  Detector component purchase: uRwell foils [Make 1) In-Kind 12000 0.00 12000 $19,846.00 $000  $18,846.00 $0.00 $0.00 $18,846.00 m O re t h a n 2 5 0 m | I e Sto n e S .
L EIC19330  Detector component purchase: detector frames In-Kind 80.00 0.00 80.00 $12.564.00 §0.00 $12,564.00 $0.00 $0.00 §12,564.00
D EIC19340  Detector component purchase: other component: In-Kind 4000 0.00 40.00 $6,282.00 $0.00 $6,262.00 $0.00 $0.00 $6,282.00 oo

5y WBS: ECE06.10.03.01.01.03 Integration, Installation and Testing 140000 332000 472000 $55.410.00 $24769480  $303104.80 $0.00 §74500000  $745000.00 $55410.00 $99269480  $1,048,104.80
0 EIC19340  Detector assembly tooling Project 0.00 0.00 $0.00 $0.00 $0.00 $25000.00 $25,000.00 $0.00 $25,000.00 $25000.00
@ EIC19349  Detector assembly tooling Project 0.00 400.00 40000 $0.00 $28396.00  $28,396.00 $0.00 $0.00 $0.00 $28,396.00 $28,396.00
T EIC1950  Detector assembly Project 0.00 0.00 $0.00 $0.00 $0.00 $15000000  $150,000.00 $0.00 $15000000  $150,000.00
T EIC19350  Detector assembly Project 0.00 1200.00 1200.00 $0.00 $85188.00  $85188.00 $0.00 $0.00 $0.00 $85,188.00 $85,188.00
@ EIC19380  Electronics integration Project 000 000 $0.00 $0.00 $0.00 $33000000  $330,00000 $0.00 $33000000  $330,000.00
@ EIC19380  Electronics integration Project 0.00 400.00 40000 $0.00 $28396.00  $28,396.00 $0.00 $0.00 $0.00 $28,396.00 $28,396.00
@ EIC19382  Electronics integration In-Kind 40000 000 40000 $8,000.00 $000 $8,000.00 $0.00 $0.00 $8,000.00 $0.00 $8,000.00
@ EIC19390  Mechanical integration Project 0.00 0.00 $0.00 $0.00 $0.00 $75000.00 $75,000.00 $0.00 $75,000.00 $75,000.00
@ EIC19390  Mechanical integration Project 0.00 400.00 40000 $0.00 $2839600  $28.396.00 $0.00 $0.00 $0.00 $28,396.00 $28,396.00
0 EIC13400  Mechanical integration Project 0.00 400.00 40000 $0.00 S4040400  $40.404.00 $0.00 $0.00 $0.00 $40,404.00 $40,404.00
D EIC19410  System testing and qualification Project 0.00 0.00 $0.00 $000 $0.00 $15000000  $150,000.00 $0.00 $15000000  $150,000.00
 EIC1910  System testing and qualification Project 0.00 400.00 40000 $0.00 $2839600  $28,396.00 $0.00 $0.00 $0.00 $28,396.00 $28,396.00
D EIC19420  System testing and qualification In-Kind 20000 0.00 20000 $31.410.00 $000  §3141000 $0.00 $0.00 $31.410.00 $0.00 $31.410.00
® EICI%430  System testing and qualification InKind 80000 000 80000 $16,000.00 $000  $1600000 $0.00 $0.00 $16,000.00 50.00 $16,000.00
D EIC19440  Transportation of Detectors Project 0.00 0.00 $0.00 $0.00 $0.00 $15000.00 $15,000.00 $0.00 $15,000.00 $15,000.00
@ EIC1M40  Transportation of Detectors Project 0.00 120.00 12000 $0.00 $8,518.80 $8,518.80 $0.00 $0.00 $0.00 $8,518.80 $8518.80

5, WBS: ECE06.10.03.01.02 Outer Bamel Gas Tracking 2640.00 8200.00 1084000  $113,102.00 $606740.40  $800.842.40 $364,500.00 $1262,000.00  $1626,50000  $47760200  $1956,740.40  $2.436,142.40
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Schedule in Primavera P6 QCC{:

ECCE Electron lon Collider Project Notional Schedule | | :15-|:=:»4 -5.53
Activity 1D Criginal| Budgete Bt Cost | [ 2= e 0E HE
Cursten ’I'H'144*14‘1'INFI'H"H#‘HQ'1‘H’I'H'HHHWH'H'H#*Hq'1‘H1'H'iH“IEFH'H'I'H'HH%‘I'1‘H’I'H"HH#CI'1‘H1'H'HH*FI*IEPH44'44444‘1'1441’41’4444’1‘1'1'44
ECE06 Electron lon Collider Project 0 ECEQR Electro
ECEDG.10 ECCE EIC Detector Project oo e e summme
ECE06.10.01 Detector Management ©-an23 | 01-Jul20 887 000 Y ¥ Oiuiad ECEDE W0 '
ECE06.10.01.01 Key Milestones @3 |0hhiD = e T T ————TT e ErEmma o
EIC13840 Mikstore: CD-284 Approval 0Z-Jan23 [ 000 ¢ Miesone CD26A Aprovd
EIC13880 Mikstore: CO-3Appoval D1Mar2 [i 000 : Ll
EIC13854 Mikstore: sFHENIX Expeiment Compee 02-Junzs [] 2m| T o
EIC1382 Mikstore: All Susysem Assembly Canpies 05Feb 28 [} 5000
EIC1368 Mikstore: EIC Project Exrly CO44 Oi-hetar [ som| Y :
ECEDG.10.03 Tracking EOot-3 Z21Cckd 02 SRR L, —— ’ ¥ 210027, ECEE 0.0F Trachng
ECED6.1003.01 Tracking TOo: | 210ceT T eap———— ey 5 {ict 7, ECEE D0 Tackg T
ECEI6H0.03.0.H Inner Bael Gas Tracking m ; Y Pt ¥ 21022, ECEE TR0 Inner Barel Gas Tmoking
ECE0S10.03.01.01.01 Design and Prototyping Ocs .:.E\-.":'Ep% $3.a,4145z T N s 003000101 Destpn and Prtotyping |
EICIES | Mibstore Tacking Susysiem Strt [iXat ) [} 5000 :
EICIHE  Mikstore Inner Bsred Designand Prowtyping Strt Bos: 0 oo | Y T kg Wit Inner Berd DesmrRm Flomaymng Bl ¢ LT
EICISED | Praoypemoduk desgn Q20ct-23 ZTLendd 80 41BN
EICI®T0 | Praolypecomprent puthase (Rwdlfois BDeX | 22éprld 80 simma| YT e Pt e ibipihelte ittt amida e e e
EIC13ME0) | Praoypecompment puchase debector fames Bl | ZIAprd 80 HmA : . .
EICINS0 | Froolpecompaent puthass dher mateid BDoB | DA & siema| YT e ok e orpionelft e gl e T T The ECCE SChEdUle IS entlr6|y
EICIZ00 | Pratoypemoduk assmbly (Make 1) BAp2d | 1T-huz4 80 saasEn| | ¢ | efDh FipoipdmaddisendyifisgEgi 0 | . .
EICIZW | Prdolpsmoduk assmbiy BApe2d 1T-Jukzd 1] H2Ea | g - d b d h
EICIZ20 | Fraoypemodub teting 1Bk |08Nov-24 20 350000 y ogic riven ase on t €
EICIZH | Mechaical appat sructue design Bdub2d | 05Nov-24 &0 BIED e el .
ECITS [ Geow G s ez smeaxm| ™ 1 1 activities, resources, duration and
EICIZ4) | SupportStucturs Prototy ping Fabricaton ZMNov-24 |07 Feb2s &0 5333E.00 r;-'q&imfﬁu . . . .
EICIZ250 | Mechaical appat sruchue firsl design 0Feb2  |05vEyS 60 840,00 {nichole fire] design | h p h h
EICIZA0 | Mechmicsl appat stucts fsbistion snd sssembly FlspIE | 258=p 01 mzsma| T Lo Eirikties {dvicsion andazsambly | re atlons IPS Wlt In t €
EICI®E)  Mikstore |nner Bsrel Designand Proiotyping Comples 25-5epaf 1] 000 : ! ax |B 4=l Erasignand Prototypng Complete . .
ECED610.030M.1.012 Procuements BSepdE | 154byE 1 smaoem| T N BE EGEDR 000 01E Frowramente Pr'mavera P6 prOJeCt plan.
EICIZTE | Mikstore: Inner Barel ProuementSart BSepH [ 3000 ér|B pel Pricumment St B
EICIZH | Rack LV, HV, Cmtes, CabkPurhas Realy br Inselaion BSep | 15MayB "l 5145,336.00 # i :.'Fq"\";ét; ‘Cabis Puchas Rty i insel]
EIC1ES0 | Detector component prdhase uRwell fds BBep2E | 18MEy-2E o £210,000000 :::n ::ol'rpu'a't purchasa I.RJ\ fds
EICIS00 | Detector component prdase detctor fanes BSwE |22l 80 sgmo| | Component purchass detector frames | . .
EIC1Z21 | Detector component prdiass other components. BB=pdE 20FebE 00 I EIMO0 _E:P.Tpora'tp.ld‘ss=:tl‘er conponents | PrOJeCt dependenCIeS are
EICIZ20) | Detector component prdase wwal fds (Matke 1) BSepd  |154EyS 160 5155600 cha comgonent purchass Wl fd = (el 1) . .
EICIZ®  Detector component ar dass dector frames FEpE  Zan® ED 51258000 :.',morm purchase: detector frmmes I nfo rm ed by t h e E I C p rOJ ect C D
EICIE4) | Detsctor component prdase cther companents FEws | 20FebE 0 sasze| [ R : :brpd'e-“t provss ofher cavponents |
EICI®E8D | Mikstone Inner Bared Prcuement Compee 15026 [ 000 : : : : p Gl 3 Irrer Barrel Procurmeant Compee .
ECE0S1003.01.0.03 Infegration Installtion and Teding 1BMay-B  21-0ctF o ERERLTE: ) I B I S — ¥ >100, ECEE 0080101, ml|eStOnes aS WE” aS the releva nt
EICIS4) _[Mibstore: imar Earel kbagatin, Remdy for haulton and Tesng S | 83ay 28 e 20|l o rf Hiin: ik o g, Ry errein .
EICIS4 | Detector asmmbly todig BMayB | AT &0 SRR i fssembly ooing R & D | f h d
EICISE0 | Detector asmmbly 2AE  |08JanZT 00 236, 15500 Detector ass=mbly : miie Sto nes 1or eac ete Cto r
EICIZ80 | Electronos itegation T-an2T | 30ApeaT 80 5355, 358.00 e Eechonos regmtn | b
EICIZE2 | Electroncs ntegetim O7-Jan2T 0ApeIT 80 5800000 R i j::| i Eladmrns I't:'__""EIIH' R S U Syste m
EICIZ0  Mechaical itegefiz -lan2? | 2080e27 20 5108, 356.00 b= hechannal regation
EICI®00 | Mechaical itegefix -lan2? | 20Ape2T &0 34040400 ] Mechaicd negetio |
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Category In-Kind ($M)  On-Project (M) Total (M)
Tracking 6.7 20.2 26.8
Inner Barrel yRwell 0.5 15 2.0
Outer Barrel uRwell 0.5 2.0 24
Si Tracker 5.7 16.7 224
Particle ID 6.1 28.1 34.2
hpDIRC 5.5 8.2 13.7
mRICH 0.1 3.0 3.1
dRICH 0.2 7.0 7.2
AC-LGAD TOF 0.3 9.9 10.1
EM Calorimetry 7.4 21.0 28.4 $35.00
Barrel 1.5 15.1 16.6
Electron Endcap 3.7 52 8.8 $30.00
Hadron Endcap 22 0.7 29
Hadronic Calorimetry 10.0 13.3 23.3 $25.00
Barrel 10.0 3.5 13.5
Hadron Endcap 0.0 9.8 9.8 $20.00
Magnet 9.0 3.4 12.4
BaBar Solenoid 9.0 0.9 9.9 $15.00
Replacement Magnet Design 0.0 1.3 1.3
Valve Box 0.0 0.4 0.4 $10.00
Cryo Line 0.0 0.8 0.8
Electronics 2.7 18.9 21.6 $5.00
DAQ/Computing 1.2 6.0 7.2
Detector Infrastructure $0.00
(reuse only) 3.9 1.1 5.0
Auxiliary Detectors 10.3 0.4 10.8
Roman Pots 0.0 0.4 0.4
Off-Momentum Detector 1.2 0.0 1.2
B0 Detector 1.1 0.0 1.1
ZDC 7.0 0.0 7.0
Low-Q? Tagger 1.1 0.0 1.1
Luminosity Monitor 0.8 0.0 0.8
Subtotal for Costed Categories (2021 USD) 58.1 112.4 170.5«

12/14/2021

Cost Estimate
and Profile

ECCE EIC Detector Cost Profile by Funding Source by FY (2021 $M)

I On-Project $33.05

-— -

mmm In-Kind (excl. reuse)
I Reuse

e= Cum On-Project

@ Cum In-Kind

e e e eCum Reuse

- == == == = e= 311239

$1.90

- $0.1

FY22 FY23 FY24 FY25 FY26 FY27

(costed categories only)

Direct output of ECCE cost and schedule exercise.
Scheduled activities inform profile.
Reuse value taken when committed to ECCE.

Subsystem cost (excl. magnet): $158.1M (2021 USD)

DPAP Panel Presentation
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$120.00

$100.00

$80.00

$60.00

$40.00

$20.00

$0.00



. CCE

Breakdown for costed

Total Cost with Escalation e

Reuse, 17% Labor, 25%

. Material, 58%
Total for Costed Categories (2021 USD) 170.5 harl peg
Costed Categories (Escalated 3.5%/yr)  201.2
Detector Management 7.4
DeteCtor R&D 121 ECCE EIC Detector Escalated Cost Profile by Funding Source by FY ($M)
Detector Infrastructure $54 _ #Aa0
I On-Project - - = = = = e 51327
(remalnder not costed) 20.6 sa00 g in-Kind (excl. reuse) <38 " $120.0
S / :
Pre-Ops and Commissioning 8.7 . s
== Cum On-Project e g
100.0
TOTAL 250.0 $300 ==Cum In-Kind
e e e oCum Reuse
$25.0 $80.0
Cost escalation taken at 3.5%/year from b0 $60.0
project costing sheet template. c150
~$34.8 $40.0
slo.o 0000000000000 00000 ¥$33.7
$20.0
$5.0
$2.0 s01 0 $0.8
$0.0 - — 7 I m— $0.0
FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29

(costed categories only)
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CCCE

° ° °
In-Kind Contributions
1% m Electrical Engineer

m Electrical Tech

Mechanical Designer
In-Kind Contributions = Mechanical Engineer
= Mechanical Tech
m Other
m PhD Student

m PostDoc

Labor, 22%

m Scientist
m Software Expert

m Undergrad

Material,
28%
In-Kind FTEs by Subsystem
& & s
Q, Q,
2 N\ 6 N\, %% P o5
SASARRAARNN A
O, \7¢, \ % o \7¢ % &\, % o
R, N2\, \ & \%. o %\ 0, \%%, N8, \ ¢, \¥,
&, N% %o \& \% \‘o. \%, \. 4% 2. \& "b@ K><‘c~
Subsystem & N\ \% \& \& \ % % \% \& & % = &
ECE06.10.03 Tracking 00]09]26|00]06|24]80]11.6/00]5.1]00]00]|31.1
ECE06.10.04 PID 00/00|00|09]|00[03[62]|02|00]18]13]00]106
ECE06.10.05 Electromagnetic Calorimetry | 0.0 | 0.4 | 0.0 | 1.0 | 0.6 | 1.3 | 9.8 | 13.3] 0.0 | 0.0 | 6.9 | 0.0 |33.2
ECE06.10.09 DAQ/Computing 00|00|02|00]|00[00|02]|01[00]18]00]19] a2
supported by the ECCE consortium ECE06.10.11 Auxiliary Detectors 03|12]|03|01]02[02]07]|03[00]|03]03]00] a0
) ECE06.10.14 Luminosity Monitor 00/01]|00|00|03[00|00|00|00]|00]|00]|00] 0.4
commitments. Totals| 1.3 | 4.9 | 4.8 | 2.0 | 1.7 | 4.1 |24.9]25.6| 0.3 |12.8| 85 | 1.9 |92.6
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. CCE

Equipment Reuse

(2021 USD)

In-Kind  On-Project

Equipment Source Value (M) Costs ($M)

BaBar Solenoid BNL 9.0 29 Ba Bar solenoid, sSPHENIX oHCAL
sPHENIX Experiment Pedestal, Backwards Flux Return =~ BNL 3.9 1.0 (partial) and cradle.

sPHENIX Outer Hadronic Calorimeter BNL 10.0 3.5 o <l -

PWO Crystals JLab 0.7 0.0 —P_D"mr— J, -

BaBar DIRC quartz bars SLAC 5.0 0.3 fj““ — =

TOTAL 28.6 7.7 . -

R—

Project plan tabulates value of reuse as well as
on-project expenses to refurbish and prepare
for use in ECCE.
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L CCE

Primary Path

M a n et Re u S e Initial Risk analysis Plan for the Full field test Aeview Viagnes
Performance from

of BaBAR magnet refurbishment of BaBAR

— - > first run of
Completed and without opening magnet (June 1
Documented the cryostat 2022) ZPUZEI:tlxz(g;:) Make final — Re'&zz:sfar
decision about
Risk Mitigation i ______ I::p::jﬁ;:t B
Design Rgplacement : 2023)
Cost and schedule for reuse of the BaBar ek I R SRR | Replaament
solenoid tightly coupled with risk BaBar magnet Magnet

mitigation plan. (2021 USD)
Total Labor Cost| Total Matenal Cost Budgeted Cost
Ky WBS: ECE06.10.07 Magnet $2,621,147.20 $9,806,800.00  $12,427,947.20
B, WBS: ECE06.10.07.01 Magnet Refurbishment Preparation and Relocation $856,807.20 $9,086,800.00 $9,943,607.20
By WBS: ECE06.10.07.02 Replacement Magnet Design $1,280,974.00 $0.00 $1,280,974.00
B, WBS: ECE06.10.07.03 Valve Box Replacement, Procurement and Documentation $173,694.00 $220,000.00 $393,694.00
B, WBS: ECE06.10.07.04 Cryocan and Cryo-Flex Line Design, Fabrication and Installation $309,672.00 $500,000.00 $809,672.00

Starting replacement magnet design ahead of review of sPHENIX first run performance
mitigates long manufacturing time (60 months) if risk is realized.

12/14/2021 DPAP Panel Presentation 11



International In-Kind

Far Forward:
France: Roman Pots

Israel: Off-momentum,

|\ BO Detector
“ .| Japan: ZDC

g ,\ \“ .
‘ FEMC: Korea, Japan [}

Y g\
W\

Artificial Intelligence:
U. Regina, Brunel U.

= Tv"’ =
///.‘\\\ '!!*‘f
PA| N

/| uRWell: Korea, China

’
e Wi
5= \

Rz
,,'I

EEMC/BEMC: .
Czech Republic, Armenia, France

Si Tracker: Japan, Czech n
/| Reubllc, China, Korea, Taiwan ///.\\\

W\

Rz
u?

/ &

hpDIRC: GSI/Germany

Far Backward
Lumi Monitor: Israel
Low-Q2 Tagger: UK

A

|

12/14/2021 DPAP Panel Presentation
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(2021 USD)
In-Kind

Contribution International Partners Value ($M)
FEMC Detector and Electronics Korea, Japan 2.7
uRwell foils /boards Korea, China 04
Si Tracker Module Assembly Sites
(probe test, tooling, labor) Korea, China, Taiwan 2.6
ZDC Detector and Electronics Japan 7.0
Off-Momentum Detector
B0 Spectrometer Israel 3.2

Luminosity Monitor

PWO Crystals Czech. Republic

(EEEMCal Consortium) (Charles U./Prague) 0.6
EEEMC Materials, Construction

and Mechanical Design Armenia, IN2P3 /France 1.0
(EEEMCal Consortium)

dRICH Mechanical Engineering UTSFM (Chile) 0.2
Low-Q? Tagger UK (Glasgow / York) 1.1
TOTAL 18.8

Letters of Intent available in supplementary material
https://www.ecce-eic.org/ecce-internal-notes
(password: ECCEprop)
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Subsystem
Completion

. CCE

Last detector system (EEMC) is ready 17

months prior to early CD-4A date
(1 July 2030).

Starting elements for detector
construction (pedestal, magnet, oHCAL)
ready more that two years prior to
early CD-4A — staged assembly.

ECCE can be assembled, integrated and
tested prior to EIC early CD-4A.

12/14/2021

Projected MIBHERS
WBS Completion Prior to
Early CD-4A
ECE06.10.03 Tracking Q1FY28 32.8
ECE06.10.03.01.01 Inner Barrel Gas Tracking Q1FY28 32.8
ECE06.10.03.01.02 Outer Barrel Gas Tracking Q1FY27 45.4
ECE06.10.03.01.03 Si Tracker For Barrel and Endcaps QA4FY27 32.8
ECE06.10.04 PID Q2FY28 27.5
ECE06.10.04.01 Barrel PID Q2FY28 29.8
ECE06.10.04.02 Electron Endcap PID Q1FY28 30.8
ECE06.10.04.03 Hadron Endcap PID Q2FY28 27.5
ECE06.10.05 Electromagnetic Calorimetry Q2FY29 17.0
ECE06.10.05.01 Barrel Electromagnetic Calorimetry Q4FY28 22.6
ECE06.10.05.02 Electron Endcap Electromagnetic Calorimetry Q2FY29 17.0
ECE06.10.05.03 Hadron Endcap Electromagnetic Calorimetry QA4FY27 34.5
ECE06.10.06 Hadronic Calorimetry Q2FY28 28.9
ECE06.10.06.01 Barrel Hadronic Calorimetry Q2FY28 28.9
ECE06.10.06.03 Hadron Endcap Hadronic Calorimetry Q1FY28 33.1
ECE06.10.07 Magnet Q1FY28 31.9
ECE06.10.08 Electronics Q2FY28 29.8
ECE06.10.09 DAQ/Computing Q1FY28 30.9
ECE06.10.10 Infrastructure Q3FY26 49.3
ECE06.10.11 Auxiliary Detectors Q3FY28 24.6
ECE06.10.11.01 Roman Pots Q4FY26 45.7
ECE06.10.11.02 Off Momentum detectors (OMD) Q3FY27 37.1
ECE06.10.11.03 BO Detector Q3FY26 51.6
ECE06.10.11.04 Zero Degree Calorimeter (ZDC) Q3FY28 24.6
ECE06.10.11.05 Low Q2 Tagger Q2FY26 52.0
ECE06.10.14 Luminosity Monitor Q2FY26 54.0

DPAP Panel Presentation

13



Long-Lead Procurements/FTE Profile

(2021 USD)
CD-3A Long-Lead Item: Cost ($M)
Forward Hadronic Calorimetry Scintillating Tiles 2.7
Backward EMCal PWO Crystals 4.7
Barrel EMCal SciGlass 12.3
BaBar Solenoid Evaluation 0.5
Replacement Solenoid Design 1.3
TOTAL 21.5

FTE Profile peaks at 55.8 on-project (FY26)
and 27.5 in-kind (FY25)

12/14/2021

60.0

40.0

30.0

20.0

10.0

0.0

Schedule informs need for CD-3A long-lead
procurement items.

Total Labor FTE's by Fiscal Year

55.8

[ On-Project

I In-Kind

= -0n-Project Cum

——In-Kind Cum

FY22 FY23 FY24 FY25 FY26 FY27

DPAP Panel Presentation
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. CCE

92.6

55 20.0
r
0.0
FY28 FY29
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Risks and Opportunities

CCCE

Primary Risk Impact

ECCE EIC Detector Preliminary Project Risk Log

Risk ID Detector Subsystem M Risk Title Description Risk Trigger
EIC-DRO1 |ECE06.10.07 - Magnets Technical Strain gauges not working :;: e grmgics aecntwoskohg and puk stiowrs wosally figh incaliops and sl gaoac iy If tie rods, disc springs have been overstressed, they could fail in the future.
Additional thermal shorts occur increasing the heat load on the system. Additional leaks
. . . e . . . . o open up.
. Potential hard touch betw! thermal Th : dica that both Ansaldo and SLAC struggled with making certa ts leak . .
EIC-DR02 |ECE06.10.07 - Magnets Technical S;relr;m d o 1 douc Sllol e r'EI:e e e R e There could have been some overstressing of components (e.g. welds between cooling
€¢ and col¢ mass et tubes and the coil support tube) during the transport from SLAC to BNL although there
are no outward signs of this at present.
Leak could get worse or other leaks could open up.
EIC-DR0O3 |ECE06.10.07 - Magnets Technical Internal leak in Valve box Internal leak when cold: 107 to 107 torr-liters/sec level — presently beir dhy There could have been some overstressine of components durine the transport from
_ _ Strai tworking, & fur lices reading high| ® ks: [
EIC-DR04 |ECE06.10.07 - Magnets Techmical Some sensors not reading properly gul;lilcrgauges oL Working, [SMperatule SEnsors on Spuces eading gl M
EIC-DRO0S5 |ECE06.10.07 - Magnets Technical :jg:u::;a acquisition system may not be One recorded failure while at high current, b M a g n et r | S ks a n d m It | gat | O n S
EIC-DR06 |ECE06.10.07 - Magnets Technical Magnet peformance after opening the magnet Magnet performance might degrade after cutting open the magnet ) I nte r n at i O n a I Ve n d O rS
EIC-DRO7 |ECE06.10.05 - Electromagnetic Calorimetry Technical SciGlass R&D - Large Scale Glass Validation of large-scale glass: part of ongoing project R&D ° U n nt « . t d d . n n d
. i Overall moderate risk. See 2020 Jlab Risk Assessment: a I C I p a e eS I g e e S [
EIC-DR08 |ECE06.10.07 - Magnets Technical Reuse of Babar 1.5T magnet - L
- = https://indico.bnl gov/event/10974/contributions/49222/
. . Loss of international vendor for scintillatmg . . ) .. hd LOSS Of key p e rSO n n e I [
EIC-DR09 |ECE06.10.05 - Electromagnetic Calorimetry Cost and Schedule | . . . International vendor 1s unable to fulfill order for geopolitical reasons
tiles (Uniplast) - eCAL | |
EIC-DR10 |ECE06.10.06 - Hadronic Calonimetry Cost and Schedule ITOSS ofn.:ltemanon'q vendor for scintillating International vendor 1s unable to fulfill order for geopolitical reasons oo
tiles (Uniplast) - hCAL | |
. . . . SciGlass R&D 15 perfi d by twi s the US andm E
EIC-DR11 |ECE06.10.05 - Electromagnetic Calorimetry Technical SciGlass R&D - Groups c1fs1ass 16 PEriOrmee by Two major groups m e andm Eurg
complete before CD-2 | |
[

e Detailed risk and opportunities log available

 Risks specific to detector technology choices
will be discussed in next talk.

12/14/2021

Opportunities:

Reduction in sensors for hPDIRC
Large-area photosensor R&D
ITS3 yields better than anticipated

DPAP Panel Presentation

15



N | . CCe
Additional Information

* Far more material was developed than can be presented in this talk.
 WBS L4/L5 breakdowns
e Detailed schedule
* WBS Dictionary
 R&D and Detector Management WBS Details
e Basis of Planning documentation
* Executive Narratives
* BoE Documentation
* Risk and Opportunities log
* Project Spreadsheets (exported from Primavera P6)

* More details available in supplementary material
https://www.ecce-eic.org/ecce-internal-notes
(password: ECCEprop)

12/14/2021 DPAP Panel Presentation 16



. CCE

S u m m a ry Total for Costed Categories (2021 USD) 170.5
. Costed Categories (Escalated 3.5%/yr)  201.2
* The ECCE cost and schedule is bottom-up, petector Management 74
logic-driven and implemented in Detector R&D 121
. P 6 Detector Infrastructure

Primavera (remainder not costed) 20.6
. Pre-O dC issioni 8.7

* The total cost of the ECCE detector is b
TOTAL 250.0

$250.0M in escalated USD
* Includes S181.5M in on-project expenses

* Includes $68.5M ($58.1M in 2021 USD) in-kind contributions
e 521.5M ($18.8M in 2021 USD) in international contributions.

* Subsystem readiness consistent with ECCE completion
by EIC early CD-4A (1 July 2030)



. CCE

BACKUP
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Reuse Labor

Reuse

0.3% 1%

m Electrical Tech

Reuse labor is labor required to
prepare/refurbish equipment for
reuse.

Mechanical
Designer

® Mechanical
Engineer
m Mechanical Tech

m PhD Student

m Scientist

12/14/2021 DPAP Panel Presentation 19



CCE

Project Cost by Resource

12/14/2021

$40.00
Project Cost by Resource ($M)
$35.00
$30.00
$25.00 M Reuse
$20.00 B Material
[ ]

£15.00 Labor
$10.00

$5.00

Tracking PID EI‘:‘C‘::{;’rTn:(f:;tlc Calegirn(:ZItcry Magnet DAQ/Computing Electronics Infrastructure I;Aeut):::lfc::ls LL;AT:;:::Y

i Reuse $- $5.0 $0.7 $10.0 $9.0 $- $- $3.9 $- $-

u Material $11.8 $22.6 $24.2 $11.9 $0.8 $16.3 $1.8 $0.1 $9.9 $0.7

M Labor $15.1 $6.6 $3.5 $1.4 $2.6 $5.4 $5.4 $1.0 $0.9 $0.1 ( 2 02 1 U S D )

DPAP Panel Presentation
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. CCE

Replacement Solenoid Timeline

ECCE Detector Solenoid

PRELIMINARY MILESTONES
REFURBISHED BABAR SOLENOID

. cD-3 l BABAR Magnet ;;iy
Q2FY24 Available FY26 o
Q2Fy23 Q3FY30
FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30

BaBAR magnet risk analysis

Consultation with BaBAR engineers

Review of existing drawings

BaBAR full field test

Analysis with detector iron configuration
BaBAR full field run

Updated Risk analysis

Decide about re-using existing or new magnet
Trim coil Design

Trim coil procurement, test

Trim Coil installation

Valve box design and procurement

Removal of old valve box

Installation of new valve box

Detector Installation in Assembly Hall
Replacement magnet Design

Vendor search and RFI for Replacement magnet

Risk Mitagation Backup Plan

FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30

Replacement magnet procurement

Detector Installation in Assembly Hall

]
.

12/14/2021

DPAP Panel Presentation 21



. CCE

Adiity

ECE06 Electron lon Collider Project
ECE06.10 ECCE EIC Detector Project

ECE06.10.01

Achidy Name

Detector Management

ECE06.10.01.01 Key Milestones

EC13834
EIC13868

Wiestone; Project Start

ECE06.10.02 Detector RSD
ECE06.10.03 Tracking
ECE06.10.03.01 Tracking

ECED6.10.0301.1 Inner Barrel Gas Tracking
ECED6.10.031.02 Ourter Barrel Gas Tracking
ECED6.10.03.01.03 Si Tracker For Barreland Endcaps

ECE06.10.04 PID

ECE06.10.04.01 Barrel PID
ECE06.10.04.02 Electron Endcap PID
ECE06.10.04.03 Hadron Endcap PID
ECE06.10.05 Electromagnetic Calorimetry
ECE06.10.05.01 Barrel Electromagnetic Calorimetry
ECE06.10.05.02 Electron Endcap Electromagnetic Calorimetry
ECE06.10.05.03 Hadron Endcap Electromagnetic Calorimetry
ECE06.10.06 Hadronic Calorimetry
ECE06.10.06.01 Barrel Hadronic Calorimetry
ECE06.10.06.03 Hadron Endcap Hadronic Calorimetry

ECE06.10.07 Magnet

ECE06.10.07.01 Magnet Refurbishment Preparation and Relocation
ECE06.10.07.02 Replacement Magnet Design

ECE06.10.07.03 Valve Box Replacement, Procurement and Documentation
ECE06.10.07.04 Cryocan and CryoFlex Line Design, Fabrication and Installation

ECE06.10.08 Electronics

ECED6.10.09 DAQ/Computing

ECE06.10.10 Infrastructure

ECE06.10.11 Auxiliary Detectors
ECE06.10.14 Luminosity Monitor

Miesione: EX: Project Earky CD44
ECE06.10.01.02 Project Management

Start

04Jan-22
D4-Jan-Z2

04-Jan22
D4-Jan-Z2
04Jan-22

0&Jan-22
0dJan-22
02023
02023

020c:23
02023

30Sep 2
030022

26Feh24
030022
DdJan22
03an23
03an23
D4Jan22
190022
03an23
19002
D142
0422
0422
02425
02-4un25
0 Eep 2
4Jan22
024un-25
DdJan22
D4Jan22

Frish

M-Juk30
M-Juk30

M-Juk30
M-Jukd

H-Jukat*
5-Feb-289

N Sep 5
20027
02T

21027
07026
21-0ck27
2Bar-28

18-Jan-28

2B
05-Feb-29
21-Aug23
05-Feb-29
Ot-3ep-27
15-Feb-28
15Feb-28
130ck27
18No-27
(2-Feb-25

1-AugH
18027
a2
17Dec27
1245
228
25

Fram2 ] Fraizd Frais FY2I% FYam7 FY2im Fraiza Frai P20
F02|F03|Fu4 Fu1|F02|F03|Fu4 Fu1|Fu2|F03|Fu4 Fu1|F02|Fu3|Fu4 FQ1|F02|F03| Fu1|F02|F03| Fu1|F02|F03|Fu4 Fu1|Fu2|F03|Fu4 Fu1|F02|F03|Fu4 Fm|Fuz|F03|F
b s PopatSan T e
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Hours and Cost by WBS - Detector Management (SM)
WBS Labor Hours| Total Labor Cost| Total Material Cost| Total On-Project Cost| Total Cost| O~
WABS: ECE06.10 ECCE EIC Detector Project

WABS: ECE06.10.01 Detector Management 49990 $7.38 $0.47 $7.85 $7.85
WBS: ECE06.10.01.02 Project Management 49990 $7.38 $0.47 $7.85 $7.85
WBS: ECE06.10.01.02.01 Project Engineering Management 49190 $7.26 $0.47 $7.73 $7.73
WBS: ECE06.10.01.02.01.01 Project Engineering 12000 $1.84 $0.11 $1.95 $1.95
D et e Ct O r‘ WBS: ECE06.10.01.02.01.02 Subsystem Engineering Support and Travel 25190 $3.73 $0.36 $4.09 $4.09
06.10.03 - Tracking System Engineering Support 3500 $0.54 $0.00 $0.54 $0.54
06.10.03 - Tracking System Travel Cost 0 $0.00 $0.06 $0.06 $0.06
06.10.03 - Tracking System Travel Cost 0 $0.00 $0.06 $0.06 $0.06
06.10.04 - PID Subsystem Engineering Support 3640 $0.56 $0.00 $0.56 $0.56
a n a g e I I l e n 06.10.04 - PID Subsystem Travel Cost 0 $0.00 $0.03 $0.03 $0.03
06.10.05 - Electromagnetic Calorimetry Subsystem Engineering Support 2730 $0.42 $0.00 $0.42 $0.42
06.10.05 - Electromagnetic Calorimetry Subsystem Travel Cost 0 $0.00 $0.02 $0.02 $0.02
06.10.05 - Electromagnetic Calorimetry Subsystem Travel Cost 0 $0.00 $0.02 $0.02 $0.02
06.10.06 - Hadronic Calorimetry Subsystem Engineering Support 2730 $0.42 $0.00 $0.42 $0.42
. . 06.10.06 - Hadronic Calorimetry Subsystem Travel Cost 0 $0.00 $0.03 $0.03 $0.03
Wh | Ie d d etal Ied b rea kd own 06.10.07 - Magnet Subsystem Engineering Support 2730 $0.42 $0.00 $0.42 $0.42
06.10.07 - Magnet Subsystem Travel Cost 0 $0.00 $0.03 $0.03 $0.03
for detector ma nagement 06.10.08 - Electronics Subsystem Engineering Support 2080 $0.32 $0.00 $0.32 $0.32
06.10.08 - Electronics Subsystem Engineering Support 2080 $0.21 $0.00 $0.21 $0.21
was n Ot req u eStedl we 06.10.08 - Electronics Subsystem Engineering Support 120 $0.01 $0.00 $0.01 $0.01
. . 06.10.08 - Electronics Subsystem Engineering Support 40 $0.01 $0.00 $0.01 $0.01
COSted th IS SECt Ion 06.10.08 - Electronics Subsystem Engineering Support 40 $0.00 $0.00 $0.00 $0.00
. 06.10.08 - Electronics Subsystem Engineering Support 40 $0.00 $0.00 $0.00 $0.00
In d e pe n d S nt fro m t h e 06.10.08 - Electronics Subsystem Travel Cost 0 $0.00 $0.04 $0.04 $0.04
H 06.10.09 - DAQ/Computing Subsystem Engineering 1820 $0.32 $0.00 $0.32 $0.32
p rOJ ECt to ensure th at We 06.10.09 - DAQ/Computing Subsystem Travel 0 $0.00 $0.02 $0.02 $0.02
HPS 06.10.11 - Auxiliary Detectors Subsystem Engineering Support 1820 $0.28 $0.00 $0.28 $0.28
had SUffICIent su pport d nd 06.10.11 - Auxiliary Detectors Subsystem Engineering Support 910 $0.11 $0.00 $0.11 $0.11
H 06.10.11 - Auxiliary Detectors Subsystem Travel Cost 0 $0.00 $0.01 $0.01 $0.01
OVErs Ight fo r th esu bSySte m 06.10.11 - Auxiliary Detectors Subsystem Travel Cost 0 $0.00 $0.02 $0.02 $0.02
niti 06.10.14 - Luminosity Monitor Subsystem Engineering Support 460 $0.07 $0.00 $0.07 $0.07

activities. oSy O e
06.10.14 - Luminosity Monitor Subsystem Engineering Support 450 $0.05 $0.00 $0.05 $0.05
06.10.14 - Luminosity Monitor Subsystem Travel Cost 0 $0.00 $0.01 $0.01 $0.01
06.10.14 - Luminosity Monitor Subsystem Travel Cost 0 $0.00 $0.02 $0.02 $0.02
WBS: ECE06.10.01.02.01.03 System/Integration Engineering 12000 $1.69 $0.00 $1.69 $1.69
System Integration and Engineering 8000 $1.23 $0.00 $1.23 $1.23
System Integration and Engineering 4000 $0.46 $0.00 $0.46 $0.46
WBS: ECE06.10.01.02.02 Safety and Quality Assurance Support 800 $0.12 $0.00 $0.12 $0.12
Safety and Quality Assurance Liason 800 $0.12 $0.00 $0.12 $0.12
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CCE
Total Cost with Escalation 55?35332”

Material, 58%

Total for Costed Categories (2021 USD) 170.5

Costed Categories (Escalated 3.5%/yr)  201.2

Detector Management 7.4
Detector R&D 12.1
Dete ctor Infrastructure ECCE EIC Detector Escalated Cost Profile by FY ($M)
. $60.0 $57.1 $250.0
(remainder not costed) 20.6 m—Cost by Y
@ Cum Cost by FY
Pre-Ops and Commissioning 8.7 $50.0 52003 2012
$200.0
TOTAL 250.0
$40.0
$150.0
$30.0
Cost escalation taken at 3.5%/year from <1000
project costing sheet template. 6200 '
$100 $50.0
' $5.8
$0.8
50-0 - I $0.0

FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29

(costed categories only)
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ECCE Consortium Effort Level

Average yearly FTE effort level envisioned by
ECCE member institutions:

Envisioned average FTE effort level

Prof. Research Prof. | Staff Scientist | Postdoc | Grad. | Under-grad. | Engineer | Design| Tech.| Sum

14.6 3.35 15.2 27.85 | 44.7 25.45 9.35 4 10.2 | 154.7
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On-Project FTEs by Subsystem

L \%
%o %o %5 G% & S
% \%.. \ €& %, \%,. \5 Oy
% e S % % 9’ o) Q&
AR ARCARARVARVACA ¢\ %, \_ 2
o\, \% o \7¢ % o AN
Q. %o Y N\ . '%o % %\ % O % \ e & Yy
AN A A A A AR AR AR

Subsystem &\ & \% & \& & 7 %> \& & % $
ECE06.10.03 - Tracking 00651641141 721128114187100) 78] 00]0.0]522
ECE06.10.04 - PID 00147113101 ]125]166]1661]151100/03 13 /[0.0( 384
ECE06.10.05 - Electromagnetic Calorimetry 00/]01]00]02]08]118]100]00]00]00]100]10071] 29
ECE06.10.06 - Hadronic Calorimetry 00/01]01]011]11.7109]187]108]100]01)83]0.0]120.9
ECE06.10.07 - Magnet 0011400108201 24(00]00[00]141[0.0]0.0]10.6
ECE06.10.08 - Electronics 44 129122100]00]00)100]128103[28[00(0.01{154
ECE06.10.09 - DAQ/Computing 00]102(02]1]00(00]00(01]102[01]1695[00]70]14.8
ECE06.10.10 - Infrastructure 001 00[00]106[20]120(00]00[00]100[00]100] 4.6
ECE06.10.11 - Auxiliary Detectors 01]1]01/00]00(0.2]1]03(01]00[00]00[00]00] 0.8
ECE06.10.14 - Luminosity Monitor 00O]0O0O[0O]0O0[0O0O]0O0]0O0O]0O0]0O0O]00O0]00O0]00] 0.0

Totals| 4.5 |16.0(10.2( 3.2 |16.3|26.8|17.0|27.7| 0.4 |22.0| 9.6 | 7.0 | 160.5




In-Kind FTEs by Subsystem

<& & s \ e
@Q}} 2 G’o% : % 6(%/& Q,;/é %05 » J\O,?
¥, N\, N\ %, \ ¥, \ 7, . \ % ¢ %, \ 2
o%- %& 4 o‘?r. %@- /09/ % Q Yo o% ’Q@ o‘z’/
B B o, o\ 0y N N N N
Subsystem S & % \'& & \ B % \ % & bx % 7 &
ECE06.10.03 Tracking 00| 09| 26| 00(06]|24|80(116|00(5.1|00]0.0¢(31.1
ECE06.10.04 PID c0of00O0O|(00O0O|[09|00]03]|6.2]102]00|18(13(0.0{(10.6
ECE06.10.05 Electromagnetic Calorimetry 00O(04(00|(10|06]13]98|133/00|00(69]|0.0(33.2
ECE06.10.08 Electronics 1023170000 00(00O[(00O0|[03]38]00]|00]09.0
ECE06.10.09 DAQ/Computing 00|00|02]|]00(00|00|]02|01|]00(18]| 00|19 4.2
ECE06.10.11 Auxiliary Detectors 0312030110202 (07[03|]00|03|03(00{4.0
ECE06.10.14 Luminosity Monitor cof01f(00f00O0O|03|]00|]00|]00O0|]00O|0OO|00O(00|0o0.4
Totals| 1.3 |1 49 (48| 20| 1.7 | 4.1 |249|25.6( 0.3 |12.8| 85| 1.9 |92.6




$10.00
$9.00
$8.00
$7.00
$6.00
$5.00
$4.00
$3.00
$2.00
$1.00

$0.00

[ ECE06.10.03 - Tracking - On-Project
[ ECE06.10.03 - Tracking - In-Kind

==« ECE06.10.03 - Tracking - On-Project Cum
e ECE06.10.03 - Tracking - In-Kind Cum
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ECE06.10.06 - Hadronic Calorimetry - Cost Profile (SM)
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ECE06.10.08 - Electronics - Cost Profile (SM)
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