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1. INTRODUCTION

There were two meetings of the SDC solenoid magnet working group at Fermilab
during the week of the 1992 Applied Superconductivity Conference. Because he was
attending the conference, Akira Yamamoto was able to attend both meetings. On
Wednesday, August 26 the group met to discuss technical issues. The meeting was
attended by persons from KEK, SSCL, and Fermilab. The agenda and my notes from this
meeting follow as Section 2. The meeting on Friday, August 28 was with Tom Kirk,
SDC Project Manager, The agreement resulting from this meeting is in Section 3 of this
note.

2. TECHNICAL MEETING

Agenda
Status of KEK work
Status of Fermilab work on prototype
Discussion of shield/intercept cooling schemes
Status of BFD work on cryosystem
Flectrical bus considerations

Figure 2-1 is the sign-up sheet for this meeting.
2.1 Status of KEK work

The general status of the KEK work was reported in a paper Akira Yamamoto
presented at the ASC. His paper has been distributed as SDC Solenoid Design Note
#180.

2.1.1 Prototype Coil Winding

Akira said the the practice winding with Al-Cu-NbTi conductor would take place
in September and October, 1992. Several 30 cm (1 foot) long coils will be wound, then
cut apart for inspection and testing. Winding of the prototype coil will take place in
November and December. This is a schedule slippage of one or two months.



2.1.2 Prototype Cryostat

Akira showed a photograph of the completed outer support cylinder. The LHe
cooling pipe will be welded to the OSC in the September-October time period. The
radiation shields and chimney are in the engineering design phase. Akira asked about the
distance from the end of the cryostat to the centerline of the chimney. Ron Fast has
recently verified with the calorimeter engineers that this dimension for the detector
magnet is 10"(254 mm). This dimension for the prototype is somewhat larger--it is
10"/254mm from the centerline to the end of the isogrid shell. The bulkhead is 31mm
thick, so the total distance--for the prototype only--is 254 + 31 = 285 mm.

We discussed the bulkhead, its dimensions and the machining required for the
radial and axial support attachments. There is a problem with the cut-out for the radial
support brackets--the cut-out, as presently dimensioned, extends too close to the edges of
the bulkhead and imposes very tight tolerances on the out-of-roundness of the inner and
outer shells. Akira agreed to consult with Toshiba about this.

There is also a cost and schedule problem with the bulkheads. There is not
enough AFY92 funding presently available at Fermilab to complete the vacuum vessel if
the bulkhead is completely machined at Fermilab expense. We do not expect to receive
our AFY93 funding from the SSCL until January 1st at the earliest, it will come later if
the DOE budget is not passed by Congress in the next three weeks., We realize the
importance of doing all the machining on the bulkheads at once and will be looking at
several funding--machining scenarios in the next few weeks.

Akira reaffirmed that, in spite of his coil winding schedule slipping a month or
two, he would like the vacuum vessel delivered by April 1, 1993, The funding sttuation
mentioned above may make it difficult for Fermilab to meet this date.

Akira reported that he and Toshiba now plan to make the brackets at the warm
end of the cold-mass supports out of 7075 aluminum rather than titanium.

2.1.3 Prototype Testing

Akira said that KEK is in the process of procuring the power supply for testing the
prototype solenoid. It will be a 15 kA x 20 V supply and will have passive filtering of
the output, but not an active feedback filter. He said that this supply is not good enough
for the detector magnet.

Akira is not sure what refrigerator at KEK will be used for the prototype testing--
there are several refrigerator options and the possibility of using purchased LHe.

2.1.4 Honeycomb Vacuum Shell R&D

Akira reported that THI has successfully formed brazed honeycomb panels to the
2-m radius needed for the outer vacuum shell and has welded them into a 1-m long
cylinder. They are fabricating a second 1-m cylinder which they will weld to the first in
September. THI plans to assemble this 2-m shell and leak test it in the September-
November period.



2.2 Status of Fermilab Work

The Fermilab effort for the last several months has been concentrated on the
vacuum vessel for the prototype solenoid. Figures 2.2-1 to 8 are the viewgraphs Chuch
Grozis showed.

2.3 Cooling Medium for Radiation Shields of Detector Solenoid
2.3.1 Statement of Problem

The problem is to decide whether LIN or cold GHe is the preferred cooling
medium for the shields of the magnet cryostat. This decision has an impact on both the
shield design and on the refrigerator specifications. According to the schedule developed
by Charles Collins and Matt Wilson, the order for the SDC refrigerator must be placed in
October 1993, The experience at the SSCL is that it takes about one year to accomplish
the work behind a refrigerator purchase order, i.e. to get bids and evaluate them and to
secure all the necessary SSCL and DOE authorizations. Charles and Mait feel therefore
that the request for proposal for the SDC refrigerator should go out around October 1st of
this year and that they need to be working on the specifications now. They want to know
now whether the refrigerator should include a cold-gas "spigot”.

2.3.2 Discussion

We discussed the advantages and disadvantages of LIN and GHe cooling of the
shields at length. Akira said that he needed some time to study the impact of this choice
on the magnet. A show-of-hands vote among those present showed that 5 persons felt
that the refrigerator should include a cold-gas spigot; one person felt it would "not be
worth the bother".

2.3.3 Conclusions and Decisions
The results of the discussion were:
A. That the SSCL should include a cold-gas spigot as an option in the refrigerator
specification for the RFP. The temperature of the shield cooling gas as it leaves

the refrigerator should be in the 40 to 60 K range.

B. That the SSCL would start the DOE approval procedure in May of 1993 and
that a decision to implement this option would be made at that time.

*_That Rich Schmitt would prepare a rough cost estimate for a 50-K stand alone
cold gas refrigerator as an alternate to the cold-gas spigot in the main refrigerator.

D). That if the refrigerator purchased has a cold-gas spigot, there is always the
option of using LIN instead. This statement is strictly true only if the cooling tube
circuits are designed for either cryogen.

2.3.4 Supplementary Note
The proposal discussed at the Friday meeting--to have the refrigerator provided by

KEK as an in-kind contribution to SSCL/SDC--may have some influence on the LIN-
GHe decision and on the conclusions given above, especially B. However, since Akira



has been in favor of GHe shield cooling for some time, a refrigerator supplied by KEK
would probably have a cold-gas spigot.

2.4 Status of Cryogenic System Work by SSCL/Experimental Facilities Deptartment

Matt Wilson discussed the work he has recently done on the cryogenic system for
the SDC solenoid, Figs 2.4-1 to 2.4-8. Among other things, he is looking at the function
of the sub-cooler in the control dewar and whether it is really needed to meet Akira's
guality requirements,

2.5 Blectrical Bus Considerations

Ken Hess, who is in the Integration Group of the SDC Department at the SSCL,
has proposed that air-cooled bus be considered for the run from the power supply to the
service port of the cryostat. According to Ken this one-way distance is 630 fi. Charles
agreed to talk with Ken about this and to think about whether air-cooled bus, which will
be larger than water-cooled, will be acceptable from a space-in-the-shaft point of view.

We tried to list the magnet-bus-power supply interfaces that might influence the
choice of water- or air-cooled bus. The voltage drop in the bus should be sufficiently
small that the charging time for a given power supply is acceptable. The resistance of the
bus also affects the slow discharge time.

3. Meeting with Tom Kk

Tom Kirk, the SDC Project Manager and head of the SDC Department in the
Physics Research Division of the SSCL, chaired the meeting. Also attending from the
SSCL were Tim Thurston, deputy head of SDC M*;M; tment; Bob Richardson, acting
head of Experimental Facilities Department of PRD; and Charles Collins, EFD. Fermilab
was represenied by Bob Kephart, Rich Stanek, and Ron Fast. Akira Yamamoto
reporsented KEK. There was no formal agenda for this meeting, but the principal item
discussed was the possibility of the Japanese (KEK) providing the refrigerator and power
supply as well as the solenoid magnet. Tom took notes which he typed and distributed to
those attending. The final version of these notes, called, "A Concept for Cooperation by
the U.S. and Japanese Partners in Providing a Superconducting Solenoid Magnet,
Cryogenic, Power System and Controls for SDC" follows.
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A Concept for Cooperation
by U.S. and Japanese Partners
in Providing a Superconducting Solenold Magnet,
Cryogenic, Power System and Conirols for SDC

August 28, 1992

It has long been agreed that the Superconductng Solenoid Magnet for

SDC will be a Japanese contribution in kind to the experiment, hence totally
funded from Japan. In May of 1992, Akira Yamamoto was asked to consider
whether it was a practical possibility for Japan to provide funding for the

cryogenic and power supply systems as well and under what conditions such
goals could be realized.

On August 28, a group of SDC collaborators® met to discuss how the goal

of providing such an expanded Japanese responsibility might be achieved.
This note is a brief record of the conclusions reach during thar discussion.

Before stating the conclusions, some of the present circumstances

should be reviewed:

1)

2)

The conceptual design work already achieved on the magnet systerm
has been and will continue w be carrled out @ﬁ a jolnt ecollaborative
project undertaken by KEK, Fermilab, and 58C

The detailed engineering @imigm of the m&gmw and its procurement
will be the responsibility of KEK; This laboratory iz pursuing the
design and constructon with its industrial frm (Toshiba).

'The Engineering Facilities Department(BFD) of §SCL s presently

preparing a performance specification for the 'turnkey”
perriperation system to be provided by aun Industelad vendor,

All pardes agree that operations of the magnet for physics after its
comuissioning should be done by a crew of 85CL operators,

The power supply system is simpler and cheaper by a substantial
amount than the refrigerator.

Conirols for the magnet systems are 4 natural SSCL responsibility as
they should be integrated into the SSCL system.

Given these poinis(and a number of other subsidiary ones) it seems that

the goal for realizing Japanese funding of a refrigeration system that will
meet S5CL acceptance criteria and also be operable by 88CL personinel could be
realized by the following method:

for

EFD should complete a first draft of the performance spectfication
a turnkey refrigerator procurement, Then KEK (Mr. Dol) should

critigue and edit this specification from the perspective of KEK who
wotld subsequently be acting as the procurement agent. After an
agreed-upon final draft is reached, the specification would he released
by KEK as a competitive international procurement with the expectation
that a proper mix of Japanese and American subcontractors would
assemble a winning team that would realize a successlul technical
result, not only from the point of view of technical performance and
safety, but also with assurance that documentation, service and spare
paris supply performance would be satisfactory.

H2/

3
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KEK would then be providing the magnet and refrigerator as a Japan
funded contribution-in-kind, but with a design that assures that the
resulting system will meet $SCL technical and safety equipment. This
latter polnt would be strongly aided by agreeing that EFD would provide
detailed oversighit of the refrigerator construction at 8SCL and that M.
Dof would visit SSCL for extended stays {(~ one month each or more) at
critical points in the refrigerator construction (prior to release of the
REP; midway through construction; comumissioning period).

This process may take up the three yvears and the expectation that no
Japanese funds for construction may be available before April 1994 will likely
compromise the current turnon milestone for the detector (1999). This
milestone 1s likely to slip a vear anvhow as a result of other more global
funding problems with 85C,

Fermilab's continued technical collaboration and close consultation
with the other two partners should continue for as long as it Is allowed by
Fermilab management. This is because the continued success of the program
is dependent on Fermilab experience for maintaloing full technical swrength
of the program.

persons present for the discussion

Charles Collins
Ron Fast
“ Bob Keph

Rich Stanek
Tim Thurston
Aldra Yamamoto
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ISOGRID TEST PLA

TE

1) Eg@gﬁd test plate Drawing SSC-SDD-0
A)  Machined by the Dial Company Rockford, inois.
B) Isogrid test plate Stage 2 (formed), break formed by the AMRO

Corporation to within .062" of the required radius. Subsequent dye
penetrant inspection of the panel showed no indication of cracks.

Fy 53
R

The test plate is now back at the AMRO iﬁk‘»ﬁpﬁmﬁm‘% Drawing
SSC-SDD-000018WT.

A)  Test plate will be machined for the longitudinal weld prep and
welded.

B)  Weld shiinkage will be measured and joint will be inspected
and leak checked at Fermilab.
INNER VESSEL

1)  Inner vacuum shell & flange weldment - cryostat assembly Drawing
SSC-SDD-000380.

A)  Contract awarded to the AMRO Corporation. Material has been

received, fabrication to start on August 24, 1992.



ISOGRID OU]

R VACUUM SHELL

1)  Isogrid standard panel Drawing SSC-SDD-000365.

A)  Contract has been awarded to the Camarillo Dynamics Company
for the machining of the three (3) plates.

illo has received the material from Fermilab.

d.

hining start date of September 7, 1992.

hining of one plate is estimated to take 10 days at the
m@mmmg rate of 22 hours a day.

BREAKFOR

JING OF THE ISOGRID PLATES
1) Isogrid panel bending Drawing SSC-SDD-000368.
A)  Coniract has been awarded to the AMRO (@W@mmm

B)  Start date: as soon as completed plate is received from
Camarillo.

CONTRACTS PENDING
1) Machining of Isogrid weld preps.
2)  Welding and final machining of the Isogrid shell.

3}  Bulkbead flanges (we have started to get estimates).

>
S’

Bolt holes in inner shell, outer shell and flanges.

(&
o

Assembly of shells with flange.
6)  Vacuum leak testing.
7y Shipping Crate

8)  Shipping to Japan



1) Flanges, bolts and welds have been sized per ASME

1) New Japanese thickness of 31.0 mm has been analyzed (design
note established) EAR-42.

INNER VACUUM SHELL

1)  Welds and sizing of material completed. (Design note established.)



4)

A3

ey
ol
AU

Machining of the Isogrid pockets has produced good results with the
tolerances meeting specifications, all finishes are within specifications.

A total of 4 sample weld joints have been welded with no detectable
leaks. The AMRO Corporation has welded the most recent weld joint.

The latest breakforming of the test plate was a complete success. (Work
hardening seemms not to be a factor.) Die marks to the plate edge were

minimal. The radius is within 062" of the specified 78.902" radius.

Torque tests using 2024-T4 aluminum and 18-8 stainless steel bolts
have been evaluated with torque numbers and procedures being
obtained.
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