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GEM Detector Coil Shielding

+ Concept:

Optimally Sized Iron Plate Located at Ground Elevation

+ Objective - To Determine The Optimum Plate Dimensions Such That:

« The Fringe Field in the Air at Ground Elevation is < 10 G
« The Iron Plate Material Costs are Minimized

+ Analysis Methodology:

* Detailed Finite Element Analysis Using ANSYS Magnetics
 3-D Modeling Uses Actual Nonlinear iron Material Property

¢ Preliminary Results:

Plate :
i i Bmaijmin Bmax Welght of
D'm?;?ms (Plate) (AR Besss | Iron Plate
240L x 200W 40,000
0.15 thk 1390051 1aa <3G | Metric
(Stepped) Tons
192L x 160W 25,000
0.15 thk 10 14a <5G | Metric
(Stepped) Tons
L x W x thk 2/9
To Be Tesla 10G <10 G ??

Determined
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! Field Vectors Near Plate, Elevation View
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Field Vectors Near Plate, Elevation View
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GEM Magnet Subsystem

Cost Profile
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1991 1992 1993 1994 1995 1996 1997 1998 1999
Finish 7
LOl approved | EDR ATP BOD U/G Hall Inst Detectors P
- _— - VU TUIOANOTRORTON: SRR RPTIOS-SUNOORE JUDNNNE IO JOPOOY e g eoerneereeees Cost
Project Milestones = | & % Q _______ . ‘*% ..................... Q ....... Q by activity ... .}.. .;
Conceptual | ... Preliminary - Oversight ... Jrdoiordiee b drcnndocn ($M) o1
Subsystem Design IS—— N - 43 11.7
...... o 2.75 } 3 78 .p" s 78 é] .75 7 ; f
o] ok ...] Contract des, tool . fab on sita —_ IORON OVOR PO N T
Coll forms 1/12/95 A [ @  § - ‘() 7.0
....... : N ..,.,.}.,....i,, 0.7 ,l., 5.3 o
.1.. Development J. Coniract  des, tool . fab on site ...f.... .} f.d f}
Conductor 3/15/95 ! - 7.7
N [—E 1.5 o5 bt 38 ~F 1.9 7 | . o -
1... Development Contract ;.. des, tool ... wind on site _...L...].... 4 1 o)
Winding 4/14/95 4.5
....... 14 e b o e &
...... .. Contract .']
Thermal radiation shields 6/10/94 FA™ — 2.3
....... .i. 0.25 2.1 @.? I VORI SUPON Y 5 SORRON PO ,{.I PO S
b oo ook e b ] CONtract ... des, tool ..f.... fab on site . e . e -
Vacuum vessels 6/15/95 A $1 —X ¢ 8.2
B, v S 1 08 B s < e R
............ conlract ; des fab, ship ,._.1 . { i S S
Cold mass supports 4/11/94 A" p J—
commn ff e SURE SAITE: S w«w.}.\m 0.5 i 8.0 PInrS CRU PR UVIUN SR IR SN A
.................. ... des,contract fab,ins tooling {. assembly
|Final coil assembly 10/5/05 13— - Ty
.............. ] + 0.5 ?..i i 59 ¥
e CoOntract 4 final design .J]... construction
Paoles 12/95 A—————hd - 1 T
""""" -1 .75 i 104 ¢
e v end. Contract .. final design } construction . |nstall
Power/protection system 6/96 —¢ IN— I—=)
"""" [ S R 171 1.8 | A
___________ Design, contract .} Construct ;... Install
Cryogenics 6/96 FA I—=)
. TETTTETETTTTTT 0.9 7T 27 4.6 7T 10 T
SR SUTURSUUUUN SUUUVNS JORUU SUTUOE SURUORE SVDNE: SOVONN ORI 111
Iinstallation/testing in UW/G Hall 10/96
............... o1
de b b}
Management/integration A : .
T 005 1 T pos Tf 025 b F 0.25
. . 3 ¥ e ‘-,.-..wiwﬂ I .\.,..,._..-.i.mw S P H JOIN B L
Total Cost by Fiscal Year ($M) 6.0 9.0 32.5 29.0 4.1
P | HEEE B

Sunday, Septem

ber 22, 1991



Gem Magnet Subsystem - Near-term Schedule

1991

1992

1993

A

S ONDIJ FMAMI JASOND

J FMAMJI I AS

Project Milestones

Research and Development

Conductor Development {baseline)

Winding Development

Alternate Conductor Development

A .lTOI duq <><> LOIA

........ e

pproved e

I

IO FURVE ST SO
H : H

gED

Rdue

Conceptual/Preliminary Design

Pre-LOI Conceptual Design

Design

Costing

Facilities Planning

LOI Preparation & Defense

LO1 to EDR Preliminary Design

Preliminary Design/Analysis

Facilities/Installation Planning

Specification Preparation

Costing/scheduling

[YT TTCORN S e emedhaneennas

{> Authorization to Proceed

EDR preparation

Contract pre-placement coordination

GEM Constr. (by activity, not WBS)

Design/Design QOversight

Specification Preparation

Des/Fab Contract Placement

First contracts placed

wdndi AN S S

Ao b iy Faremeacinn 1 : -
R S i A
L
........ " I3 3 § [ P
A 1 : b H -
l\
O D SEPUVUI: SO RSN SR Y [ ZRSRON O, (SRR JTCTETON ORTIINN SURORR SRR [0 SRS O
.......................................................... ¢ S fronseen --}---»«--- SRR enanaan
j D < S S e B T e e e T B R SIS SRR
N— 0 Y4000 WUV DO WO TOUNS- WU N S 5 Y WU S SN SN DU S S
P e et S S SR S S D S T S corerore. - .
2 < H
TEPERVIN AP AU R, Avanne STVECIVY. JRne B X e - R evennadranninncb oo b or eee) - = reerroncderona. v
— .A-.......-....“m.w:,.mm;wm... Jo— vy oveocedpesosescsbovceemes fovsssoseshorsese. —_— w
o i
S U SR MU W S SRR SUSVOVY (USRI SRV SO SN STV IR SR
>
____________________ L. »

Sunday, September 22, 1991






GEM Magnet Manufacturing Scheme

Conceptual Design leading to LOI submittal
Preliminary Design leading to Technical Proposal

— bring design to level necessary to specify top level
components (coils, vacuum vessels, etc.

— perform necessary R&D (i.e., conductor fab, joining)
— prepare specifications for design and fabricate contracts

- Bid and Award contracts

» Industrial Contractors design, fabricate, and install necessary
tooling on site

« Contractors pre-fabricate large parts for sub-assemblies at plants
« Contractors put together large sub-assemblies on site

- Sub-assemblies are integrated into final coil half assemblies

» Coil half assemblies lowered into Hall, integrated with membrane



_—

Fabricate conductor store on {ransfer spools

Receive Coil Form
pre-fabed parts

Receive Vacuum Vessel
pre-fabed parts

24@ with 1 km on each,
2 km per mo

Join parts to form Coil Forms
at 2@ Stations, 2 per mo

———

Join parts to form 2@ Vacuum
Vessel sub-assemblies



Wind ——————— Stack 12Coil
> —_—=<7) Forms, integrate
< il , g
- SR

Conductor << > s SUDDOrts
e >4  Thermal Radiation
p === >4 Shields, Super
‘-——— --4 X
e e insulation, etc, at
o = 2 different
'V' assembly stations

Into

Coil Forms,

24 @

D

integrate Coil Form Sub-assemblies with Vacuum
Vesse!l Sub-assemblies, add End Flange, complete
assembly, perform Above Ground Tests, ready.




GEM Maanet Manufacturina Schedule
1991 1992 | 1993 |

1994

1995

1996

1997 | 1998

Finish

LOI Approved 11192

tech proposal design 12/3/93

ATP 1/4/93

j

R DVIVEN PARUINE “OT- SVPR SRR

temporary facilities avail 12/8/93

design, tool

contract _

A

+
i
§ I

Grrrmreediinane

H
£

gpreeeende

o~
z\

fabricate conductor - 3/15/95

A Iy

e T VIR SR JUAS RO PR S —

. des, tool fab on site

®

fabricate coil forms 1/12/95

IR OSSN JURUE S R OO

,...u..‘
.. des, tool 5
.

AR .t

wind on colil forms 4/14/85

e - [RSECE SO

! e
jfabship b

thermal radiation shields 6/10/94

A

fabricate vacuum vessels 6/15/95
fabricate coid mass supports  4/11/94 5 1_\, ; —
BOD Coil Manufacturing Bldg  11/1/93 | | | S I T O

final assembly station 12/13/94

L s R

assemble first magnet half 6/4/95

assemble second magnet half 10/5/95

e .-\\vn-w:r.w\w-q:‘

.1 design,contrac,fab,install tooling ! i i i

—%> i i i i

Friday, September

20, 1991




GEM Magnet Subsystem
September Progress at LLNL

Gary Deis, LLNL

GEM Engineering Meeting
24 September, 1991
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Gem Magnet Desigg/Séptember Progress 1=

Summary

- Ready for "LOl-design" freeze on vacuum vessels, saddles,
cold-mass supports. Detail dwgs, cost estimates in progress

+ Design of conductor, hobbin, coil winding, etc on "front-
burner” this week.

« Conceptual designs and costing for power/protection and
cryogenics is in progress

+ WBS revised slightly, first-draft of dictionary completed.
Most costing responsibilities assigned

Most important work:

« SIGNIFICANT vendor contacts this month

gdxoooot-1
S/8M









190G

©Wie9z7

f— 10000

27400

/
|

_ T END 200 E S

/

et RO2500

500 =

_——— - a

=-0.00

T

e

t

8-30-91

CENTRAL DETECTOR
SUPPQRT CYL INDER

|~
F

NOTE :
POLE SUPPORT
NOT SHOWN

2

v/

S ANNN

N




38 ~—=fw

Nwi..wl

L

19327

18927

20427 ____

“

29

pr———— 5053

]

8-30-91

1698

L L Ll LS L Ll




525

o TITANIUM
AXTAL SUPPORT RODS
TYP. 16X

Jd NN ) }
( \\\/r
OUTER VAC VESSEL ) L H 1
—\\\\\ J %100
UUTER LN SHIELD\{;\ Y | =/ ‘}
i
- — 7:}:::::::“ | j l i
/\\ ‘ Py 1
BOBBIN ; a <7 ?: '.'!’ 1) 1) i
ANENREENNNAREERNRNN !——JE:“' e ST
COIL & AT :ei TEJ

L | ?
INNER LN SHIELD-/£ ] / L _ i i %
_ —_ . _— 1
INNER VAC VESSELD/F -+ \ 100

RADIAL SUPPORT BLK ALL OWANCE FOR
ROTATED INTO VIEW CENTRAL | THERMAL SHIELD
MEMBRANEZ PLATE RADIAL

DETAIL | Bl ook

|
SCALE /

e—(Q0OMM—5 -

9-10-91

LDy

y)

ol
575




80K INTERCEPT
TITANIUM ROD END~\

TITANIUM
RADIAL SUPPORT ROD
—— \ TYP 16X
{ — |
3 | ) "\
A -
BOBBIN —n HEH ‘__',(.,5 o s
\.\E — 1 -g ' e AN
T Y\
— __‘____l__!,
- l\ v
AXIAL SUPPORT ROQOD \‘ % ——
TYP 24X , 5
SECTION X-X Q ;
SPHER ICAL
SCALE WASHER
I000M RADIAL
SUPPORT
9-10-91

BL OCK



FACILITIES FRINGE FIELDS COMPARISON

Date: Seplember 23, 1991

Surface
LAB FACILITY Surface Area Surface
Years : Area 5 gauss Area Altitude Mbove-ground| Regulatory Health
in Magnet | Type of Magnet | 10 gauss | inwumentaten| 1 gauss |of 5 gauss| volume Compliance1 A EIS Effects
Operation | Strength | Shielding | Elevation |(pacemaker)] sensitivity) | (no issue) Field jat5 gauss| To.... Reported
1{8SC - GEM New 0.8 T |unknown{ <47m> | -26.800m2 | -43,000m2 |-110,000m2| 71m |.1.550,000ms| DOE et al.| unknown | n/a
2|LLNL - FENIX ~0.5 1140 T| none | <3m> | 4976m2 | &,46am2 1 23m | -22,850m3 | DOE st al| nONe none
s|LLNL - HFTF ~10 ~11 T | none | <2m> | 4s2mz 804m2 ? 16m -s43sms { DOEonly | nhone none
4|LLNL - MFTF <l week| ~ 7T none | ~3.5 m | 7asom2 | -13000m2 ? 50m ? DOEonly| n/a none
s/[15'BBL.CH-FNAL] 15 ~32 T | none 2m 2,483m2 | -5 000m2 ? ~40m | -100,500ms | OSHA N/A  Lane sturs move
¢|LCT - ORNL 2 8T none am nis nla nia h/a nia DOE fionhe no verifinble
7] Tohoku/Chicago Sync.-F! ~20-25] - 30T e noive ? 7 ? 7 ? ? ? 7 2 ]
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