NATIONAL LABORATORY

Superconducting
Magnet Division

DOE LHC Quarterly Review

’; Office of
4 Science
U.S. DEPARTMENT OF ENERGY

Magnet Production
Cable Testing
Cost to Complete issues

Mike Harrison, BNL
July 26, 2004




NATIONAL LABORATORY

BNL Production Status

Superconducting
Magnet Division

*  Magnet production complete
- The last series of dipoles (D3's) is ready for cold test
- Four magnets not yet cold tested (1 D4, 3 D3's)
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Magnet Performance
Superconducting

Magnet Division
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| BNL LHC Magnet Production Status

Superconducting

Magnet Division

Issues during the past 12 months

Magne‘r Geometry

- We have needed to adjust the cold masses with welding to
conform to the required sagitta. The cold masses tended to
relax after final survey. This has resulted in more
survey/weld/EDIA time than estimated.

* We have also needed to survey and re-position cryogenic and
beam pipes to bring these some of these elements into tolerance
(+ 2mm). The fundamental problem is that with small quantities
we do hot have sophisticated fixturing of the type needed to
ensure the desired accuracy. This has resulted in more
survey/welding/EDIA hours than estimated
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BROOKHAVEN BNL LHC Magnet Production Status @

Superconducting | Issue - Cryo-header Interface - QQS
Magnet Division

In a similar fashion to the magnet interfacing some of the QQS
pipe/flange positions were out of tolerance (+ 5mm). Again no
special fixturing to ensure accurate placement
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NATIONAL LABORATORY

Superconducting
Magnet Division

Date
/B3

103
2103

8/12/03
2M1/03
10/14/03
1117703
12/4/03
Decl3 to Feh04
3/24/04
5/5/04
B/18/04

BNL LHC Magnet Production Status
Magnet Testing Recent Experience

Testing from June 1, 2003 thru June 30, 2004

D246

D24#6:
D24#6:

D247
D247
D2#8:
D2#3:
D1#E:

Action # of tests

cooldown---LMZ leak, warmup 05

cooldown---pipe cracked again, add clearan 05

cooldown & test 1
cooldown--- power outage 05
cooldown & test 1
cooldown & test 1
cooldown & test 1
cooldown and test 1

Down for heat exchanger replacement, cable test prionty

D431
D4z

Dd#3:

Total tests since 6/1/03

Cost

tal cost since B/1/03
werage cost per test

Mat inc Laho

cooldown & test 1
cooldown & test 1
cooldown---weld cracked in LMN2 line 0.5
g
Total CSs
4195 1365 2397 4373
A6 A1 1617

2663 481

Baseline called for 11 cool-
downs to complete
testing by May 04.

Even with the heat
exchanger failure we
accomplished this.
Regrettably 4 of them
did not yield a good
test.

At this point estimate
October 04 for 4 more
tests
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| | Cable Testing
Superconducting

Magnet Division

Cable testing continues as a level of effort task we are
currently testing about ~70 samples per month.

Testing baseline has testing through April 05
Testing costs at $82K/ month (direct)
No significant cost increases above baseline
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Superconducting

Spending Rate

Magnet Division
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Spending in Magnet Program Since June 1, 2003 (BCR55)
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Monthly burn rate decreasing but not fast enough



NATIONAL LABORATORY

Superconducting

Expenses for last 12 months

Magnet Division

Expenses in Magnet Program Since June 1, 2003

Spent Spent

before since Tatal
BALC June 1 June 1 Spent Balance
Tooling 1955 6 1.950.2 225 19727 (7.1
Fraduction
Labor 27138 2627 3847 25474 1664
Central Shops 2159.5 20156 1957 221132 51.8)
hiaterial 9299 93249 g9.0 102189 (3200
Sp Procuremen  J262.09 41228 4.0 41262 1361
Subtotal 101251 gz3d40 6734 99dr4a 2127
Test
Labar 1282 1 10505 2397 12902 (2.11
Central Shops 23207 Z08.9 4.9 3138 5.9
hiaterial 5597 g27 .3 1316 555 .49 1003
Sp Procuremen 72.a 724 0.0 72.a 0.0
El F ower 2773 1267 433 170.0 107 .2
Subtotal 26127 19863 4195 249058 20549
EDIA
Labar Fa0s.a FAL4FE g63e TEd1d (2023
hiaterial 29.2 285 0.0 29.5 (0.2
Subtotal Foga FATER BE3e  FEd06 (Z0Z2.6)
Total Mag Prod
Tooling 1955 6 1.950.2 225 19727 (7.1
Labar 116047 10,3605 12882 116487 (144900
Central Shops 24802 232458 2006 25254 (94.8)
hiaterial 16738 13897 2207 16104 G684
Sp Procuremen 42358 41957 4.0 41997 12641
El P ower 2773 126.7 433 170.0 107 .3
Total 2223249 203473 1,772 22265 10549
BoR Chedk 222324 203473 1.T7Fa2 22265 1054

M1 7.0a5 222404 11249

Significant increase in EDIA
arising from magnet
acceptance. This has
required a Q/C person
60%, ~ 50% of an
engineering FTE, and
~20% of a scientific FTE.

BNL O/H rates are currently
running ~2.5% above
baseline.



NATIONAL LABORATORY

Superconducting
Magnet Division

EDIA Categories

EDIA Since 6/1/03

O Test

B Support

O Mechanical
O Electrical

O Total
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LHC Project has been ‘incremental’ since the start
of FY04 (as promised)
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Cost to complete
Superconducting

Magnet Division

Direct Cost
Item Cde MM Each, § £ 3 Tot, & Motes
D1 Interconnect
Purchased Pans [ 39,060 1 35,060
Central Shop (= 43820 1 43820
Q05 Repairs
Parts M 2,850 4 11,400
Welding Cs 1,450 4 5,800
Labor L 1,500 4 G,000
Leak check and survey L 2000 4 2,000
Magnet Acceptance
Transport (round trip) [ 13,000 10 130,000 10to be shipped: 1ea D1,3ea D2, D3, D4
Tech labor L 1,600 10 16,000
Survey L 1,600 9 14,400 D1 complete
Engineering, MM L 0.5 14,444 ] 0 inc in EDIA below
QA MM L 0.6 9112 i a incin EDIA below
Testing
Mat, av cost since 6M1/03 [ 16170 A 76,850 4 magnets remain, allow for & tests
Lab, av cost since 6M/03 L 26,630 ] 133,150
Pwr, av cost since 6M1/03 P 4810 A 24,050
EDIA
Av costimonth since Jan, 2004 L 267 12,372 i 198,199 recent average, for 6 months
Total 05,7249
Budget remaining, 7M1/04 113,900
Difference (aE1 829
Cost including OH
Summary Code Direct oH Tot, inc OH
Material M 256,310 54876 1,186
Labor L ATE,744 133,136 508,885
Central Shops Cs 48 620 6,947 56,567
Power P 24 050 0 24,050
Total 05,7249 184 953 900,688 27.6%
7 Office o Budget remaining, 7/M1/04 113,900 31,465 145,365 estimate of OH remaining
g.d ScienceDifference (A91,829) (163 493) (765,323

U.S. DEPARTMENT OF ENERGY

Estimate to Complete the BNL Magnet Construction Program
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| Magnet Production Cost Mitigation

Superconducting
Magnet Division

Potential cost savings:

- Request CERN produce D1 interface parts from BNL
drawings ($81K)

- Request CERN ship empty boxes back to BNL ($50K)
- Do not cold test the last (spare) D3 ($46K)

- Attempt to adiabatically ramp down EDIA rather than

continue throughout the balance of the program at 2.7
FTE's ($100K)
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NATIONAL LABORATORY

Superconducting

Magnet Production Cost Mitigation

Magnet Division

Estimate to Complete the ENL Magnet Construction Program Revision 1

Direct Cost
[tem Cde M Each, ¥ [ Tot, & Motes
L1 Interconnect
Furchazed Parts b 29,080 1] ] Tasked to CERN
Central Shop CS 42,820 u] u] Tasked to CERN
QQ% Repais
Fars hA 2,840 4 11,400
Nelding C%E 1,450 4 5,800
Labar L 1,500 4 5,000
Leak chedi and sunrey L 2,000 4 &,000
hagnet Acceptance
Transport{one way onhd b &.,000 20,000 40to be shipped: 1ea 01,3 «a 02, 03, 04
Tech labar L 1,600 16,000
Suneey L 1.600 g 14400 [ complete
Engineering, hihd L (H ] 14,4949 o o incin ECA below
A, hiibd L 05 9112 1] 1] inc in ECA below
Testing
hat, av cost zince 571003 A 15,170 3 45,510 4 magnets remain, 1 ea 04, 3 2a 032, skip one
Lab, av cost since G003 L 26,520 ] 79,200
Fuur, aw cost since 501402 F =,810 ] 14,4230
ELC 1A~
Ao cost'month since dan, 2004 L 134 12,372 G 29 49471 0% of recent average, for & manths
Total 280,901
Budget remaining, 71404 143,800
Differance C257,0017
Cost including OH
Summany Code Crire ct OH Tat, inc OH
hiaterial hA 136,910 29,312 166,222
Labar L 223,761 79,283 303,044
Central Shops CS 5,800 812 5512
F ower F 14,430 1] 14,430
. Total 280,901 108,407 490,308 28.7 %
rsfl osg;gﬁ:: Budget remaining, 7/1/04 112,000 32716 146616 estimate of OH remaining
.5, DEPARTMENT OF ENERGY Lifferance (267,001)  (FEE9Z) (393,692 13
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Endgame
Superconducting

Magnet Division

Even with cost mitigation measures and CERN ‘help’ we are still
looking at a shortfall in magnet production of ~$270K
(direct).

In FYO5 the only BNL Project funding is for cable testing which
runs thru April 05 at the rate of $82K/month (direct).

Truncating cable testing at the end of calendar 04 would
produce an equivalent financial savings resulting a zero sum
scenario.
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Summary
Superconducting

Magnet Division

Technically we are/have progressed well. Magnet production
complete. 10 magnets shipped to CERN, 10 to go.

Cable testing is routine
Cost to complete projection shows cash shortfall of ~$750K

Cost mitigation will require some form of truncated cable
testing.
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