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Two parts

* |teration of R&D plan, following review
— Magnet Steering Committee

* Preliminary schedule, budget for 6 m
quads, additional HQ (1 m, 120 mm)

— Mike Anerella, Jesse Schmalzle
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Recommendation re: R&D plan

» Advance “technology demonstration” by 1
year, to 2013, to insure time for Nb,;Sn
magnets produced for Phase Il Upgrade,
with installation in 2020.

 Response: Incorporate recommendations
into R&D plan, keyed to future events
(e.g., collaboration meetings)
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Calendar

 DOE semi-annual review — January 2010
« CERN AP Workshop — January 2010

« CM14 — spring 2010

 DOE annual review — July 2010

« CM15 —fall 2010
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Notes

* Review committee assumed 2 LQ (3.4 m,
90 mm), and 2 HQ (1 m, 120 mm) tested
by end FY10.

* Note: Phase | Upgrade will have 120 mm
quads (i.e., same as HQ)
— 90 mm too small for Phase |l Upgrade

« Recommend: use TQ (90 mm, 1 m) for

technology studies not dependent on
aperture (cheaper than 120 mm)
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Point design, efc.

« CM13: Begin definition of point design for
Phase |l Quad — use it to prioritize the
R&D list and estimate budget, resources,
schedule for January 2010 DOE
semiannual review

— Begin with Mike Lamm’s comprehensive list of
magnet requirements
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|Issues settled/not settled

* |ssues settled with 90 and 120 mm quads:

— Quench, retraining, self protection, electrical
integrity, preload (axial and azimuthal) vs.
performance

* |Issues not settled with LQ, HQ

— Random harmonics — need longer HQ
— Alignment — install in horizontal cryostat

— Beam-heating / temp margin demonstration —
CERN test beam
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Need Phase || AP Input

Optics priority: 2m, 120mm vs. 6m, ? aperture:
— where does “random FQ” fit into R&D priority?
— answer question at Chamonix workshop?

Beam loss simulation, radiation:

— Heat load, temperature margin, radiation damage --
with and w/o inner shield

Cooling simulation: study both 4.5 Kand 1.9 K

— Cryo plant construction ok for Phase II.
— Longitudinal cooling/Internal heat exchanger

Stored energy/quench protection vs
length/aperture/gradient
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Input into point design

« CM14 (spring 2010): Refine point design
using input from CERN/LHC Chamonix
workshop and LHC experience w. beam

— Begin conceptual design, have draft ready for
review at fall workshop

* Peer review (= DOE annual review?)
— Peer review after CM15 workshop?
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CM15 (start of FY11)

* Workshop with CERN

— Test data from LQ(3.4 m, 90 mm), HQ(1 m,
120 mm)

— 1 year's LHC experience
— Input from work started at Chamonix
— Significant input from CERN magnet staff

— Workshop output: LARP + CERN agreement
on Phase Il quad parameters
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CM15 (start of FY11)

« Begin two 6 m prototype quads to test in 2013
— Use agreed upon Phase |l specifications
— Length may be adjusted for vertical testing

— Finalize conceptual design, begin engineering
design

—Why 6 m?
— Vertical dewar test of 6m possible at BNL
— LARP or APUL I11?

— Directed by one institution?
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Support from core programs

Berkeley:

— Cable testing at NHMFL

— End making 90 mm coils (focus on 120 mm)
Fermilab:

— TQM (90 mm, 1 m, magnetic mirror) as R&D vehicle
(e.g., cable with core)

— No core support after FY10

Brookhaven:
— Strand and cable testing

CERN:

— Tests iIn beam
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Notes from magnet committee to DOE

* Nb;Sn magnets are LARP’s highest
priority

 May need extra funding to complete work
by 2013

— No contingency in plans presented in July
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US LHC Accelerator Research Program
bnl - fnal- lbnl - slac

LARP 5 Year R&D Plan
Proposal
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Plan Scope / Goals

Work starts in FY11

Assumes: 2L.Q, 2HQ complete in FY10

Two (Four?) 1m HQ Cold Masses
— Accelerator requirements per M. Lamm outline

Two (Four?) 1m HQ “Rebuilt” (i.e. 1 or 2 new coils) Cold Masses
— lterate, refine as presented by previous results

Suspend LQ work after FY10 to focus resources on HQ, QA

One (1) 6m mirror coil test

Two 6m QA Cold Masses

— — Complete in FY13 to support 2020 production deliveries at
CERN (actual schedule projection completion in US is Jan 2019)
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FY10

1. order strand for 12 1m UL’s (14 UL’s if possible)

 Related Activities:

« Ongoing LQ, HQ work — “preview” QA features as
possible/prudent (HQ continues into FY11, FY127?)
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FY11-FY13: (1) mirror assembly, (2) 6m cold masses
(mirror test in FY12, cold mass tests in FY13)

Assume 6 coils for every magnet:

— FNAL and BNL each wind/cure/react/pot 3 coils per cold mass
— FNAL ships coils to BNL for assembly and test
— LBNL designs/builds/ships support fixture to BNL

New requirements for 6m:

— Winding/curing tooling (F&B)
— Curing press extension (B)
— Reaction Oven extension (B)
— Mirror coil support (F)

— Support structure (L)

— Vertical dewar mods (B)

Note: times are based on experience with LQ, increased slightly. Material,
NOsIRE &8s are scaled from HQ tM13 17



Schedule p.1

Z LARP R&D PROGRAM 101109 8/2/12 705 days

3 Coil Design Iteration 9/MM0 9/28M0 20 days

4 Cable Procurement 10/11/09 1/4/12 5590 days

5 12 UL, strand only (was SUL @& 2m ) 10M M09 10MM0 250 davys

[ cabliing, ins. 12 UL 10/M480 1611 B0 days |5
T Balance of strand + cable, ins. 10M M0 154012 310 days

g 1m HQO3 1711 11/9/11 214 days

g coil #1 1711 5/5/11 83 days

18 coil #2 13111 5i5/11 68 days

20 coil #3 2i22111 6/17 /11 83 days

28 coil #4 31511 6/17 /11 68 days

B coil #5 4/5/11 8/2i11 83 days

37 coil #6 4/26/11 8/2i11 68 days

42 ShipBto L 6/20/11 71911 20 days

45 L Magnet Azzembly 8i3M1 as6i11 25 day=|44 41
46 L Test 7M1 oM 1011 25 days [45
47 Analysis & R eporting 101211 110811 20 days [46
48 R eview 11801 118101 1 day[d?
49 1m HQO04 51711 Ji23nz 214 days
50 coil #1 51711 913111 83 days
a8 coil #2 6/8/11 9/13/11 68 days

61 coil #3 6/29/11 10/25/11 83 days
67 coil #4 Ti2zi1 10/25/11 68 days
T2 coil #5 812111 12/9/11 83 days
e coil #6 9/2i11 12/9/11 68 days
a3 ShipBto L 10/26/11 11/23/11 20 days

1 L Magnet Aszemhbly 12M2M1 1M1 2 20 days|35 82
a7 L Test 1HM2M2 2023012 30 days |56
-] Analysis & R eporting 22412 3122M2 20 days|[87
&9 R eview 3i23n2 3/23n 2 1 day[35
90 1m HQO03 Rebuild 112112 51812 91 days

96 1m HQ04 Rebuild J26/M12 8212 91 days




chedule p.2

1D [Task Name Start Finish Duration Predecessors - 2011 2012 2013

Oct] o Declian] = Madipr] a Pun[dulPua] e [05t] o Pechian] e btarltpr] @ JunlJul Pug] e [Det] o Beclian] e Marlpr] a [un[dul Pugl e
— N I : A D I B
105 6M Tooling, Parts, Practice Coils 10/4/110 1i5/12 310 days
176 6M Structure Design and Fab 10/4/10 1173111 270 days
114
125 Testing Equipment Design/Fab/Inst] 10/1/10 11/28/11 285 days
129 Shipping Equipment Design/Fab 4/5/11 11/311 150 days
13z : :
T3 [ 6M Quad mirror coil 271 872412 181 days
134 practice coil 1 12/7111 4/16/12 90 days
1249 practice coil 2 1277111 4/16/12 90 d ays HE
144 F Mirror Assembly 4M1TH2 5M4H2 20 days[136,118
145 ship to B s5MaM2 BrM2Mn2 20 days[144
148 B Test ZELE TIZ6H 2 30 days[145,128 P
a7 Enalysis & Reporting TIZTA 2 B30 2 20 days[146 .
148 R ewview 524012 gr2an2 1 day[147
140
T80 6m QAD1 6/27/112 621113 246 days .
TET coil #1 G272 1172112 90 days
1A colil #2 627112 11/28/12 105 days
162 coil #3 8/3/12 121212 90 days .
67 colil #4 8/3/12 1713 105 days
7S Coil #5 910012 12213 90 days .
78 coil #6 10812 31313 105 days
184 B Magnet Assembly 3413 4M7TH3 25 days[183 177
185 B Test 4M8M3 SI22M3 25 days[154
86 Analysiz & Reporting 523N 3 67201 3 20 days[185 P
[ R e visw BREE FREE 1 day[166 ot |
[EL] :
57 | 6m QADZ 104512 10013 216 days —
a0 coil #1 10/15/12 2127113 90 days Pl
195 coil #2 1113112 11713 105 days .
01 coil #3 11/20/12 47313 90 days Do
HI coil #4 12/20/12 522113 105 days
HH coil #5 12731112 5/8/13 90 days :
217 coil #6 1/30113 6/27/13 105 days P
223 B bl agnet Assembly GI2EM 3 G513 25 daysz|216,222 m
T4 B T est BIE 3 EREEE 25 days[223 %
7IE Analysis & Reporting EREGE 10/8H 3 20 days[224 P
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Schedule p.3

LARP Rawd DP mg@m, Plase 2 P odaction

0 [Task Name Sarl Finlh Dualon  [Predecessors
T Em Production EREEGE] 17213 1381 days
30
=T ND3SH Cabk Prociiem ent 50% EZEGE] TTA T :WF&
7 Nb3Ss Cabk Procarem ent 50% A2 115016
E=k) Parts Fab rication 111213 i
=% Toolhg & Equipment Fabrication IEEGE I
==
=s EM Q01 F 11nzia 1ZEAS 276 days
E3d
=8 EM QO3 F FEEL SMTHE 2TE days
299
300 EM QO3 F 920435 104 9ME 276 days
EER]
= EM QO F 2MME ANy 276 days
EE]
£l EW Q05 F BATHE ABHT ZTE days
=T
5 EM Q1T F TREAT ZAAAE ITE days
=
= EM Q1 F TIEAT TREAE ITE days
=
i EM Q15 F TZAZAT RETE] 76 days
=1
[=H
=3 EM Q02 B 11A2M4 12eHS 276 days
=
=5 EM Q04 E 4225 SAAE 276 days
ES
T EM QUE B EIEINE TOAEAE 276 days
=
= EM Q03 B ELENT anT ZTE days
B2
BT EM Q10 B SMTHE AT 2TE days
53
=3 EM LI1ZE 23T 2M4ane 276 days
=13
&85 EM Q14 E TISHT RIS 276 days
TIE
T EM Q1B E 12A2M7 1/2M3 276 days
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Magnet Test Dates

e HQ # 3,4
— October 2011
— March 2012

6 m Quads
— Mirror July 2012
— May 2013
— September 2013
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Costs

* Preliminary cost: $18.1 M
— Does not include essential ancillary R&D

 If costs are prohibitive:

« Delete BNL winding/ curing tooling, press extension,
reaction oven extension; wind/cure/react/pot all coils at
FNAL (takes longer) — saves $1.1 M

« Delete FNAL mirror coil assembly to save time (also
saves additional costs) — saves $0.65 M
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For comparison

« Cost of “"2010-2014" R&D (July plan — 4
2m, 120 mm + rebuilds, no6 m) in 4
years, not 5. Cost: guess ~ same total as
before, $21.1M (FY10 through FY14)
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