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Reactor - will include

A.

B,

C.

D.

E,

F.

G.

TTEMS WIICH COULD BE INCLUDED
IN A RESEARCH REACTOR PROJECT

Modevator and Reflector. The moderator .and reflector in quantity and foro

exchangers, pumps and drives, dping, valves and pressure temperature

repdy for insertion in the reactor( The materials available include heavy
water, graphite, beryllium, beryllium oxide and of course light water.,

tore Strusture. This structure contains and provides support for the fuel

and mederator and may also contain {he reflector and thermsl shield. This
shruciure iz complete with a closur:s where required, supports, internal
apructure ©o nold or align all elements piercing the core or contained therew
tn. pnd 2i%tings for shtechment of sentrols, safeties, instrumen 1ts, cool=

P o

iug system, servlice Bystienm anﬂ expe;imental access channels.

Shisid, Shielding as vequired to reduce radiation levels to tolerance

L A

Gosages for equipment and persounel. This shielding includes removable
piugs or other means of access o the high flux regions for experimental y
purgosss a8 well as necessary piercing passages for controls, instrumen=- _,;v

tatlion and otner reactor auxlliary systems.
Cooling System. This system, :f reguired, will be complete with heat

and flow instrumentation. Equi;ment for coolant purity control and make =

up is included,.

Controls and Instrumentation. fA complete control system for the operation
of the reactor. This system will provide for normal operation of the re-
actor a®t & present level and incorporate a number of safety features such

a5 automatle alarms., power Bethacks and reactor shutdown., It is intended
to include-(ﬁ) the basic sensing glements of the control systen (fission
and ganma_chambers* thermoccuples, pressure gages, flow meters, etc.), (2)
the slectronic and électromechanxcal equipment required to translate signals
received from the sensing. elemeﬁis into motion (amplifiers, differential
ampiifiers, solenoid relcase circaits, ete.), (3) the control elements
neutron sbzorbing regulating ani safety rods and their drives), and (&)

sonbzod: console ‘ove rator's delk with ey control buttcns ancd swithes and

SO0 E

a bank of recording and indiqgtihg instruments.)

=

LY

Miscelleneous Tguipment and Facilities Directly Related to the Reactor.
+Eguivment arnd facilities as needed for normal operation of the raactor, . -
including: special handling tools o be used in loading and unloadirg »
fuel, including tramsfer and shipping coffins, health physics instruments,
off gas disposal equipment, aampang systems, eto.

Desipn, Installation and S avt~up, In addition to the detall design, pro-
ocurenent and fabrication of the camponents iisted above, installation of

these components

! i A E “rie . B
it iR H e RN RO (o, 2 T
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theee couwponents, start-up and initial operation or the plant to demonstrate
vatiafactcry performancs.

Reactor Profect

80

In addition to the Reactor, a Reactor project will includs:

100

T /
A. ;i%£° Tulitiel 5491 and ﬁ;e& elements%tin aﬂcordaﬁge with the agreenent for
leasse o, the countr ncerned, The
COOPG“atiJﬂﬁﬂh£i e in the form of & s¢ {ﬁ%%on or mechanical assemblias,‘

110

whickever is appropriate, ready for insertion in the reactor,

120

130

1s Use charge. An ennual ckarge of 4% (adjusted azrualiy for burn-up)
N based on a price of {25 per gram of contained U-235 in uranium enpriched
' to 20%, and prcportion&telg%eas for material of lesser ynrichaent;

140

150

A consumption charge (burn-up and losses), based on a price of $25 per

160

grem of contained U=235, as above.

170

2. Poesrery Costs. (1) Decontamination and reccvery of uranium, and (2)

B 2 N A AT | el

loss in vaiue due to depletion of isotopic dilution of uranium,

180

190

And, if applicable: (1) fabriction costs, and (2) packaging and ship-
ping charges to and from the United States.

200

B. Building and Ancillary Facilities. The design and erection of the building
or vuildings, including foundation, superstructure, overhead crane, utili-
ties, heating and ventilation, laboratory shops and office space, site im-
provements.

230 220

240

C. Experimental Lquipment. Equipment to be used in conjunction with experiments
utilizing the reactor or its products.

250

260

2. Disposal System. Disposal system for solid and ligquid radiocactive wastes.

270

E, Consul%ant. The payment of qualifieﬁ'consnltants to assist in tﬁe“selection
of the reactor and the installation of the reactor project.

280

290

Fo TIraining, The on-site training of operating personnel for the reactor and
its asscclated equipment. The off-site and on-site training of ths technieal
staff utilis 1ng the reactor.

300 380 370 360 350 340 330 320 310 300

400
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MINUMUM POINTS TO BE COVERED IN
FOREIGN RESEARCH REACTOR PROPOSAILS

4. A description of the reactor, including details of:

a, Fuel, moderator--coolant arrangement,
and specifications of these materials.

b. Reactor control system,
¢. Experimental facilities.
d. Shielding

€. Expected'operating levalsn;excess
radicactivity, availability for ex-

periments, etc.

2. A description of all the facilities, including research facilities, related
directly to operation and utilization of the reactox.

3. Indication of the srincinglorganizations with which contracts will be enter=
ed into in connection with construction of the project, including the organization
which will fabricate fuel elements.

_ 4, A detailed breakdown of the estimated cost of all facilitiea towards which
i the United States' financial contribution would be applied. (Where possible, support=-
: ing bids should be provided.)

5. A schedule for construction and completion of the project, indicating dates
fuel material will be required, start-up of reactor, etc.

6. A description of the organization planned to operate and utilize the
facility, with indication of the training and competence of the persomnel involved.

%« A description of aﬁy plans to meet reqﬁirementa for technlcal personnel by
such means as utilizing personnel of qualified commercial firms during desisn,
construction, start-up and early Operation.

8, An estimate of fuel requirements for the initial five years, i.e., total
inventory requirements, burn-up, reprocessing and recharging rate, etc.

9. A description of the site of the project, including maps, with discussion ~
of utilities,environmental points of importance from the stand-point of reactor
hazards, and nperational limits imposed, and othcr proceduraa to be established, to
provide for safety and health.

10. A brief characterization of the proposed technical programs for utilization
of the reactor.




