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ITEMS WZICHE coggg~§§ INCLUDED

IN A RESEARCH CTOR PROJECT
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Reactor - will include

60

The modcrator .and reflector @n quantity and form

A. Moderator and Peflector.
The materials available include heavy

70

ready for insertion in the reactor.
water, graphits, beryllium, beryllium oxide and of course light water.

80

B. Cowe Structure. This structure contains and provides support for the fuel
ang mcde“aco“ and may also contain the reflector and thermal shield. This
structure is complete with a closure where required, supports, internal
structure to hold or align all elements piercing the core or contained there=
in, and fittings for attachment of controls, safeties, instruments, cool=
ing system, service aystem'and experimental access channels.

90

110
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100

120

130

C. Shield. Shielding as required to reduce radiation levels to tolerance
dosages for equipment and personnel. This shielding includes removable
plugs or other means of access io the high flux regions for experimental
purposes as well as necessary piercing passages for contpols, instrumen= _:;,

140

150

160

tation and other reactor auxiliary systems.

170

D. Cooling System. This system, .f required, will be complete with heat
exchangers, pumps and drives, fiping, valves and pressure temperature
ané flow instrumentation. Equipment for coolant purity control and make=

180

190

up is included.

200

: E. Controls and Instrumentation. A complete control system for the operation
e £ the reactor. This system will provide for normal operation of the re-
actor at a present level and inpo:porate a number of safety features such
as automatic alarms, power setlacks and reactor shutdown, It is intended
to include {7) the basic sensins glements of the control system (fission
and gamma cnambers. thermocouples, pressure gages, flow meters, etc.), (2)
the electronic and electromechanical equipment required to translate signals

210

230 220

240

received from the sensing elements into motion (amplifiers, differential
ampiifiers, solenoid release cirtaits, etc.), (3) the control elements
(neutron absorbing regulating ani safety rods and their drives), and (&)

a centrol: console (operator's desk with key control buttons and swithes and

a bank of recording and indicating instruments.)

270 260 250

280

F. Miscellaneous Equipment and Faciljties Directly Related to the Reactor.
+EBquipment and facilities as needed for normal operation of the reactor, -
including: special handling tools jo be used in loading and unloading ~ :
fuel, including tramsfer and shipping coffins, health physice instruments,
off gas disposal equipment, sampling eystems, etc.

300 290

310
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320
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G. Desipgn, Installation and Start-up, In addition to the detail design, pro=
curement and fabrication of the components listed above, installatics of

[
330

|
340
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e 2 -y
thess onmponents, start-up and initial operation of the plant %o demonsirate
gatisfactory performance.
Reactor Proisct ;
i
In zddition to the Reactor, a Reactor project will includz:
At Fuela C R, T T el al d ' S ot
“eesin®  Initie] Iuel and fuel elements, in accordance with %he agreemeant for
b . wzl%.b%}leased to the countr %Fncerned, Sas i tusd
cooperation,,will be in the form of a solution or mechanical assemblies,
whichever i1s appropriate, ready for insertion in the reascicr.
1. Use charge., An annual charge of 4% (adiusted aznually for burn-up)
¢ :
N baged on a price of {25 per gram of contained Uw235 ir vrcninm euriched
N " - - . 3
= to 20%, and pyope?tmcnateigeess for material of lssser wnrichrment;

L conzuzption charge (burn-up end losses), based on 2 price of $25 per

e of contained U=235, s above.

{2

» Recovery Costs. (1) Decontamination and recovery of ureniun, and (2)

ey L

loss in value cue to dep;etion of isotoplic dilution of urarnium.

Anc, if applicable: (1) fabriction costs, and (2) packaging and ship-
ping cnarges to and from the United Staieés.

B. Bullding and Ancillary Facilities. The design and srection cf the building :

; or Luildings, including foundation, superstructure, overhead crane, utilie
s tiss, heating and ventilation, laboratory shops and office space, gite im-

\ provements. {

| i '
! i

C. Experimental Equipment., BEquipment to be used in conjupction with experiments

- o a

tiiltzing the reactor or its products.

D. Disposal System. Disposal system for solid and liguid radiccctive wastes.
E. Consultant. The payment of qualified consultants to assist in ths selection
of the reactor and the installation of ?he reactor proj=zct.

F. Dreining. The on-site training of operating personnel for the reactor and 4
its assoclated equipment. The off-site and cn-site trainirg of the technieal

steff utilizing the reactor. :

v
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MINUMUM POINTS TO BE COVERED IN
FOREIGN RESEARCH REACTOR PROPOSALS

1.2 A description of the reactor, including dat;iln of:
a: Fuel, moderator-=coolant ;;rlnsennnt,
and specifications of these materials.
b. Reactor control system.
¢e Experimental facilities.

d. Shielding

e. Expected operating levels--excess
radioactivity, availability for ex-
periments, ete.

2s A description of all the facilities, including research facilities, related

. directly to operation snd utilization of the reactor.

3. Indication of the q;sncipalorganizationa with which contracts will be enter-
ed into in comnection with construction of the project, includiag the organization
which will fabricate fuel elements.

L, A detailed breakdown of the estimated cost of all facilities towards which
the United States' financial contribution would be applied. (Where possible, supporte
ing bids should be provided.)

5+ A schedule for comstruction and completion of the project, indicating dates
fuel material will be required, starteup of reactor, eto. '

6. A deécriptian of the organization planned to operate and utilize the
facility, with indication of the training and competence of the personnsl imvolved.

7. A description of aﬁy plans to meet requirements for technical personnel by
such means as utilizing personnel of qualified commercial firms during dcaign,

construction, start-up and early operatioa.

8. An estimate of fuel requirements for the initial five years, i.e., total

~ inventory requirements, burn-up, repracessing and recharging rate, stc.

9. A description of fhe-aite of the project, inéluding maps, with discussion
of utilities,environmental points of importance from the stand=-point of reactor

hagards, and operational limits imposed, and other procedures to be ectablished, to
provide for safety aand health.

10. A brief charuetqrisatinu of the proposed technical programs for utilization

of the reactor,
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