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1. Descripiion of Change

ake the following addition to the Saxton Te nical Specifications:
Supplement No., 2 to Technical Specifications incorpcrating changes applicable to
sondust of a Supercritical Technology Program in the Saxtor Heactor Flant.

nuring the conduct of tests and experiments contained in the Super-
eritical '=chnology Preogram, the Technical Specifications ghall be changed to the
extent indicated belcw, when fuel is installed in the supercritical loop and the
Saxton reactor is sbove 1 Mat. Except to the extent as changed, all of the
remaining provisions of the Technical Spccifications shall remain in effect.

A. SUPERCRITICAL FUEL ASSEMBLY

1. Enrished uraniwn dioxide (UJz) shall be used for fuel, either sintered in
+he form of pellets or vibraiion compacted and swaged or vibration compacted
and "pressure bonded."

The fuel pellets will have dished ends initially and a void will be provided
in the upper end plug to escommodate fission gas build-up.
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The fuel clad will be Type 16-20 stainless steel or Incoloy, with nominal
wall thickness of 10,5 mils., The ciad will rely upon the enclosed fuel
for support against the coolan® pressure.

L. Seven fuel rods form the fuel assembly. One rod is in the center with
the other six surrounding it. The outer six rods are spiral wrapped with
0,08" 0.D, wire, mude of the same material as the clad which it is on,

5, The fuel assenbly is bolted to the upper grid and bolts tack welded in
place., The vode are slipped into the lower grid to allow axial expansicn
and restrist radisl movement.

4. The red clusver {9 ~ritalped within three form-fitting hexagonal fuel
assertly baffles waisl are welded at the top of the upper grid. The
‘rner baffle is alisc neided 10 +he lower grid at the bottom. The outer
waffles are aimpled {uv an irvecference fit. to center the fuel assembly.

. The upper grid is then hung srom the outer, of the three, fuel assembly
naffles whizh is welded to the spring guide at the t0p of the baffles.
The inner two baffles are free tc expand axially at the top. These
pvaffles separate inlet and outlet coolant flow.
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™he fuel assembly, complete with fuel assembly vaffles and fuel assembly
nhanger baffles, 18 holted to the pressure tube baffles and fitted into
the pressure tube.
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4, The Saxton fuel sssembly, inte which the pressure tube is to be inserted,
has 21 rods removed from its center and is located in core position Eel,
The center portion of it ie designated experimental position N=L.

SUPERCRITICAL COCLANT SYSTEM

The supercritical coolant system consists of the pressure tuve, pumps,
heat exchangers, purification eguipment, accumulator, specimen holders and
necessary piping and valves, All equipment except tihe pressure tube ghall
be fabricated in accordance with the applicable ASME Boiler and Pressure

vessel Code cr ASA Pressure Piping Code.

l. Pressure Tube

The pressure tube assembly ehall be of the tayonet re-entry type., Coolant
gt pressures up to LOOO psig and temperaiures to 1000°F enters the pressure
tute through a lower Jumper and flows downward through the annulus formed
by the pressure tube baffles and the fuel assemtly beffles. At the lower
end of the pressure tuve, the flow direction is reverted to pass upward
through the fuel assembly and lnner fuel ascembiy hanger baffles. The
~oclant . savas through the top jumper at temperaturss up o 1000°F,

A Marman scnoseal pipe Jjoint serves to support the pressure tube assembly
on tHe Teactor head penetration,

The pressure tube assembly consists of five components: the connector body,
pressure tube extension, head adaptor flange assemtly (each three of AlS1
Type 316 stainless steel), a co-exiruded transition joint between staine
less steel and Zircaloy-k and Zircaloy-L pressure tube.

The pressure tube is designed for an internal working pressure of LOOO psig
with no external pressure and exterually 2200 psig with no internal
pressure.
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Fumps

Trree elestrically driven triplex positive displacement pumps are provided
to supply coclant to the pressure tube. Two 2=speed loop pumps are rated
at 15 gpm each at full speed and 5000 psig discharge pressure aud 7.5 gpm
eazh at half speed at the same pressure. A single specd standby pump is
provided as a reserve wnich is rated at $.3 gpm at the same discharge
pressure. The second 2-speed loop pump is physizally piped into the

lcop bu% is not connelted elentrizally. In the event of failure of
+ha first pump, the standbty pump can te uti.ized while the wiring is
changed tc the second pump.

All parts in contact with the coolant are fabricated of austenitic
stainles: steel or equivalent correosion resistant material.

3. Hszat Exchangers
a. Heater - The heater, with a ra%ed capacity of £50 KW, raises the
soolant temperature %o the required pressure tube inlet conditions.
Forty-twc individual heaters are provided in three parallel paths of
austenitis stainless steel pipe. A saturable reaitor is provided
to vary heater volzage and current to establish constant pressure
ture inlet temperature,
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b. Interchanger - The interchanger is a regenerative heat exchanger
u zing three parallel paths of dauble pipe colls constructed of
welded austenitic stainless steel and arranged soncentrically .hout
the vertical axis,

re cooler utilizes a vertically

c. High Pressure Cooler - The high pressu
orEontoa double pipe coil to cool the tube side siream {rom the inter-
=hanger Lo permit pressure reduction without flashing. The inner pipe

is made of austenitic stainless steel while the outer pipe, exposed to
component cooling water, igs carbon steel.

d. Low Pressure Cooler = T’ low pressure cooler is constructed in the
same manner as the high pressure cooler to further cool the loop

soolant to the deaerator conditions.

Purification Eguigggnt

The purification equipment, sonsisting of a deaerator, a demineralizer, a
filter and two ocondensaté Fuans, is designed for full loop flow.

a, Deaeratvor = the deaerater separates and removes dissolved and entrained
gase® Trom the loop coolant and provides coclant storage and net
positive sustion head for the ccondensate pumps. All wetted suriaces
are austeritis stainless steel,

b. Condensate Pumps - Two canned-moter units are arrsnged to cjerate in
ser.es, although they are piped such that each ca ) operate a.one.
Both pumps may be required if both the main looy pump and stanaby
pump are running. All parts in contact with the coolant are fabricated

of austenitic stainless steel or ejuivalent corroeicn resistant
material.

-. Radistion Monitor - An in-line radiation monito® is located downstream
of the condensate pumps for continuous measurement of the loop radiation

level.

4. Demineralizer - A flushable, refillable, mixed be demineralizer is
used to remove ionic impurities and corrosion produnts in the 100p.
All wetted paris are corstrusted of austeniti: stain.es. steel,
Local radiation satelling 1is «2ed.

. Filter - A cartridge type ~i1ter removes resin fines escaping from the
Jemineralizer. Construction of the filter container is austenitic
etairless steel. Local radiation shielding is provided for the unit.

Specimen Holders

Tr.ree specimen holders are provided to permit insertion of specimens in
the coolant flow atream. One nholder is located downstream of the heater
and the other two on either side ¢f the interchanger. All parts of the
nclder are fatricaved of austenitiz stainless steel.
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6. Accumulator

An sccumulator is provided to reduce pressure pulsations from the main
coolant pumpe. The accumulator is conutructzd of carbon steel whose
interior is lined with & protective coating.

1 Piping_lnd Valves

All supereritical loop coclant piping is austenitic stainless steel,
Service piping for component cooling water and air is carbon steel or
copper, Piping joints in the main coolant stream ere welded except for
remote disconnect couplings at the pressure tube and specimen holiders.,

Manually operated stop valves are provided to change {low circuitry, to
permit venting, filling and draining components and permit isclation of

certain components for maintenance.

iemotely operated stop valves are used t0 isclate loop equipment not in
use, bye-pass varicus portions ¢f the locp and vent or drain components not
accessible during loop operatior. or decontamination.

ALl valves containing radisactive fluids, except iustrument valves, are
provided with leakeffs or backseats to maintain essentially zero leakage.
All valves in contact with the leop coolant are austenitic stainless steel,

C. AUXILIARY SYSTEMS

1. Component Cooling

Flow from the comporent ccoling system of the laxton reactor is used to
¢cool the follewing pieces ¢f equipment in the supercritizal loop: high
pressure ccoler, low pressure cocler, gsample coolers, recombiner condenser,
and vacuum pump seal water zcoler.

2, Shutdewn Cooling
Srutdown scoling utilizes the nhigh pressure and low pressure coolers,
The circulation is provided by the condensate pumps., In addition, emergency
¢ooling can be effected Uy using the emergency condenser.

i1, Co2lant Make-up

The loop is filled by gravity from the head tank to the pumps' suctions,
The head tank is a vertical cylindrical vessel constructed of stainless
steel and designed for a pressure of 150 peig or full vacuum of 312°F,

Ls Safety Injecticn

During emergency sonditicne, i.e., loss of flow or loss of coclant, the
supply of pressurized water held in the coclent reservoir is discharged
automatically to the accumulatcr connection of the loop following loss of
fiew or to the pressure wute outlet line upon a loss of coolant upstream
of the pressure tube.

a. Coolant Keservoir - The coolant reservoir is a 25-gallon vertical
cylinder constructed of carbon cteel designed for 5000 psig at 200°F, \
It contains demineralized water pressurized by a gas cylinder.
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If the supercritical loop presswre tube 18 ingtalled in the reactor and it
is fueleds

Conditions Set Foint

Loss of supercritical loop flow (minimum) 508 of normal flow set point,
exceeding & preset time delay

Lose of supercritical lecp coolant 2000 peig

logs of supercritical loop coolant Fressure drop reversdl across
pressure tube

The scram signa. conditions essotisted with the supercritiiel loop need be
erational only if a fueled pressure tube if installed in the reactor.

2. Furpes: ' Jhange

T Luapose of this change request is to allow the insertion of & fueled
pressure tube, fnrming & part of the supercritic ‘e 100p coolant system into the
Saxton Kesctor sn” permit the conduct of & Supercritical Tecnhnology Program.

3. 5!!!&1 czngidgrgnong

In cur opinior, the proposed change does not iesent significant hazards
conziderations not descrived or implicit in the Final Safeguards Keport,

L Hﬂ; B! end 2.!.“

1t is our cpinion that the healti, and safety of the public will not be
eruangerea bty this change,




