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Preface

The purpose of this report 1z to brisfly outline what I fesl ars sssential
procedurss to foliow when engaging in & dipole magnet production contract with a
vendor or mulitiple vendors. The present sstimated cost of a Design "D dipole
magnet is approvimatsly ¥B1,000, The Design "D" collider will require almost
gight thousand dipole wmagnets, this brings the total cost of these magnets to
roughly &30 million dollars. & contract of this size to one prime vendor 13 an
gxtresely large undertaking. Even i4 the job was divided among two or three
vendors., whers sach built a fraction of the dipoles, this would still be a large
iob for each vendor. There will be a small amount of interested vendors that are
capable of handling this job im the United States. These vendors [ eupect will be

large multi-division corporations.

The magnets that we proposs to build are complex pisces of equipment
reguiring close control of guality in their fabriceation, It is extrenely
important that contracts written to vendors be specific in detailing what it is
that we wish to purchaze, The buyers of these magnets must have control over what
ie being supplisd By the vendor. Large corporstions can be unwieldy and costly to
deal with aftter a coniract 1s awarded if specific control conditions are not
agreed to at contract negotistions.

In this report 1 attempt to ocutlineg what will be reguired to solicit
proposals from prospective magnet fabricators. The time regquired to negotiate
these contracts 1¢ finite, and it should not be igrored in planning for industrizl
groduction of these magnets. [ will also suggest a minimum time that I feel will
5e required to sngage a large corporation in the fabrication of these dipole
magnets. Az an example 1 will use an excerpt from my "Froposed Design D Magnet
gnd Oryostat Fabrication Schedule®, dated June 12, 1985 and revised July 16, 19
The buver must also have a statf of administrative, scientific, engipeering, an
qualifty control gersonnel during the period covered by the dipole production
contract., This will be required for manutacturing engineering, guality assurance
znd magnet testing by the buver.
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& proposal for beginning magnet proguction of dipoles by an indusirisl
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vandor,

1 $ersses the S50 magnet progras passing through three phasss oF
develonment. These arsi Hessarch & Developaent R & Dl pre-production, and
groduction. The Magnet Division at Brookhaven National iLaboratory is currentiy in
the »id-R ¥ D stage of dipole magnet development. Fernilab is entering the R ¥ D
stage of cryostat development, while LEL is in the ¢inal stage of cable
development,

The B % D stage of developwent is rightly being handled by the
latoratoriss such as BNL, FNAL and LBL. At this stage the prelisinary development
which will lesd 9 the mext stage ig conducted. The pre-production is tne
gvolution of R & U efforts which should resalt in & magnet design that closely
resesbles the one reguired in the S8C Collider. This stage should start ing the
iaborastoriss and eventually Become a coabined effort involving both laboratory and
private industry. The R & D and pre-production stage should overlap by about one
to two yEars. This iz the First introduction or lesrning phase for private
industry to attually fabricete and assemble complete dipole magnets. It will end
with the cospletion of magnets for a string test. Diuring this stage the
sroduction of aagnets ghould be divided with a laborstory and an industrial wvendaor
gach asseabling wmagnets, The laboratory may also be involved in the K & D stage
congurrently. Changes in design as they develop may be incorporated in the
laboratory asseabled magnets and then introduced inte the vendor magnets. ALl of
the magnets in the gre-production stage should be cold tssted by the laboratory,
and some of thzse sagnets may be wsed in the 58C Callider.

The production stage involves industry assembling magnets on 3 large scale
for a buyer. It will otilize the +inal magrnet design that was developsd 1n the
pre~production stags, There will be an overlap of the pre-production and
production stages of approximately oneg vear. The cold testing of all production
nagnets should be vonducted by the buyer and will probably be &t the collider
site.

In early June [ developed & suggested magnet and cryostat fabrication
schedule for FY 1986 into FY 1989, It shows the R & D and beginning of the pre-
production phagse with an overlap between them. I+ enough resources were to be
concentrated on this arega of the project it still wmay be possible to amsel this
schedule. The following i5 a suggested scenario for phasing private industry into
dipole magnet acsenbly based upon this schedule
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IHDUGTRIAL PHASE IN — 17 m» LUNE DESIGHN *D*® DIPOLE WMAGHETS IN CRYUDSTATS

Yo Bolicit proposals 4 months Oot. 1, 1985 to Feb. 1, 158&
2« Evaluste proposals 2 months Fet, 1, 1985 to Apr. 1, 1%8c
Ze  LContract preparation 3 months Bpr. 1, 1986 to Jul. 1, 1988
4,  Award contract Early July, 198Bs

3. Vendor periorog: & months dJul,, 1986 to Jan., 1987

Engingering, Design,
Develap Manufacturing
Flan



6. Vendor performps: 14 months Nov., 1986 to Jan., 1928
Tooling 4abrication

7. Final design review i-1/2 months dan., 1587 to Feb., 1987
by the buver.

8.  Approval of buver for Feb., 1987

r
vendor Lo proceed
with fabrication.

9. Vendor perforams: Feb., 1°
First production
magnet ready for
testing.

~£3
[as]
03

2. The Buyer. What information must the buyer have to solicit proposars from
vendors”?
In this case I will contain ay recommendations specitically to the Design
"D dipole magnet presently in the R & D pnass, Most of these recommendations
will be identical for the guadrunole, or correction magnets as well. '

The buover when ready to solicit proposals must be fully cognizant of three
factors. He must know ewxactly what 1t is that the prospective vendor is to
perform for him, he must have a good idea of what the cost of this work will be
and he must know what is a reasonable time for the vendor to do the job. The
laboratory that is engaged in the R % D phase is in the best position to have this
intormation, and probably would be the buyer. FKeep in mind that design and
specification changes can and will be used by a vendor to boost up price and
extend delivery. 0Once a vendor is awarded a contract the buyer will be locked in.
Whatever performance is required by the buyer should be spelled out in the
contract, To svold wmisunderstending I will specify what I think is the minimunm
intormation regquired by the buyer in order to solicit a proposal from a group of

VERODIS.

a. Enginzering Information

1. The buyer must have a complete set of engineering drawings of the
Design "D" magnet and cryostat. This should includs assembly
drawings, details, and bill of materials.

2. Have on hand a parameter list, (list of technical specifications and
tolerances), which the vendor will be reguired to build the magnst
to,

I Have prepared written specifications on anv aspect of the design

which cannot be specified on an enginesring drawing. Examples:

2. Magnet i1ron specification,

b. specitications for handling and storage of age sensitive
materials such as spouy,

g ste.
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Froduction flow charts showing the step by step segusnce of 2venits in
the fabrication and asseambly of the magnet will be extremssly helpful
fto the vendor., These charts, in conjunchtion #ith visits to the R & 0
magnet factory and access to focling drawings, will provide asseably
intormation for the successful preparation of the propossal.

gepesctive vendors with a list of
that are being used in the R & D phas

It 1s important that the prospe ve vendor in preparing a proposal
be cognizant of how the c&mpcnent: and finished magnet will be

inspected for acceptance by the buver. This will reguire writte;
guality control procedures which the vendor will be expected to

adhere to in producing magnets, It is in these specifications that
the buyer can control how the vendor performs the job., These
procedures may be as detailed as to specity how a critical component

is to be inspected. In the least they must specify how ths magnst
will be inspected and cold tested by the laboratory for adherence fo
the specified parameters. The procedures will be written by
engineers and time will be required prior to sglicitation of
proposals for the engineercs in the R % D phase to perfore this

critical task.

# change transmittal and approval procedure must be specified. Thi
will set up procedures for the exchange of revised engineering
grawings, specifications and parameter changes between the buyesr ang
vendor.

i
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Specifications must be prepared to ensurs vendor control o
procurement, special processes, and shipping of the fini
to the laboratory for col
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The in-process control of magnet assembly is important to the buver,
In this case the buyer must have access to the vendors factory during
all phases of the production process, To accomplish this a systenm
nust be set up t a‘lnw rp"d¢n+ inspectors in the vendors factaory.
These in p ctors wil nd trail

for the duration of
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g A system of production travelers will be develorped
by the cognizant laboratory. These asre detailed
are to bhe followed in certain critical fabrication
aregas, An =xample would be coil winding and curing.
specified in the traveler where in the process an i
workmanship is to occur. These will be a part of t
required by the prospective vendor to grepare a pro
3. Stzff and Organization of the Buyer
Once the buyer sends out a ‘aqae:t for Froposal (RFFPY he thsn be
responsible to service prospective vendor This service will be in the
answering technical guestions and 1ﬂd6ctr1nating prospective vendors on
production technigues used in the R % D phase. From this time to the cowm
gf the contract with & vendor the buver must have a staff of administrati
scientific, engineering, and gquality control personnsl to administer the
This staff must be organized into a cohesive organization whose sole
respanaiblxxtg is to obtain guality dipole magnets from the vendor. For
of this report only, I will refer to this group of Magnet Contract Adming
the EHC%}.
During and after the time that the MCA is originated a laborafor

group of laboratoriss, will be engaged in the R
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% D and pre-production phasss of

magnet development., The prime responsibility of these laboratories will be to
develop a guality magnet for the S55C Collider. The industrial manutacturer comes
into the picture because the laboratories do not have the facilities to fabricate
and assemble this guantity of magnets. The MCA will then become the liaison
betweern the laboratories and the producing vendor or vendors. At some point in
the pre-production phase the magnet detail design will be frozen, magnet
development on Design "D" dipoles will cease, and the MCA will become thes sole
link with the vendor to produce magnets.

The makeup of the MCA group in respect to size of staff and skills
required is something that must be planned once the scope of a proposed contract
is decided upon. The type of work that this group performs wWill change as the
caontract progresses. In the early stages there will be a need for people with
contract and procurement skills, and legal help. #As the vendor gets into

proguction this need will diminish and the guality control

aspect will i

Scientitic and enginsering ex partlze will be heavier in the beginning of
contract and as the vendor gets more proficient at producing magnets thi
will decrease.
I will assume that the G5C Design "D" dipole program for ind
production stands in the pre-production phase as [ proposse. [ will
that it starts to solicit proposals in Oct., 1985 for magnets for a
My recommendation for personnel in the MDA group iz as follows:
Fhase 1 - Freparing information reguired to send out an RFF.
ngineering and design help to: prepare engineering drawings, wri
specifications, prepare production flow charts.

ncrease,
the

g

N

14

=
=

it

2



screnbifie LD gquality sssurancs
crocedures magnets,

Enginegsring specifications and
sroduction

Buality Assurancs help to: write up procedures for change transmitial and
approval, control of grocurement processes, shipping, and access to tha
vendor factory for enginesring and guality control personnel.

=

Contracts and Frocurement help to: prepare the RFF.

Legal help to: check the RFF and procedurss for selecting the vendor.

(i)

al writing by vendor.
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Engineesring and scientific help required to: indoctrinate prospectld
vendors on what a superconducting magnet 1s, and how they have to be
fabricated and assembled.

Fhase I - Evaluation of proposals & preparation of contract.

Contracts & Frocurement, engineering, scisntific, and guality conirol help
to: evaluate proposals and prepars contract.

Fhase 4 - Award ot Lontract - vendor prepared manufacturing plan

Enginsering, scientific, and gquality control help to: work with vendor in
a liaison capacity between the vendor and the laboratoriess.

Fhase 5 - Final design review.
Engineering, scientific, and guality control help.
fhiase & - Magnet producticon by the vendor,

Engineering, scientific, and qualilty control help. This will include at
least one resident manufacturing enginesr and two resident guality control
inspectors at the vendors site for the duration of the contract.
Engineering, scientific, and support peopls to cold test magnets as
received fram the vendor.

Conclusion

Industrial production of dipole magnets will become essential to the §5C
program, The planning and preparation by the laboratories prior to the RFFP phase
will be a key factor to the success of industrial introduction into the magnst

- -

program. A liaison group must be set up to deal with the industrial vendors and
the laboratories who will be concurrently developing magnets in tha R & D
production s . The guality of the magnets that indusiry supplies
program is g to depend in part to the control that the 11&;EDﬂ oro
the vendors., [f we are to start thes process of engaging industry in m
producticon starting in FY 19Qé then preparation for this by the labora
get underway as soon as p

o

.
ible.

)
I.”:l



APPENDIX
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