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l, Applicent hereby submits Change Rejuest No, 20 in comp'isnce
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Notes for Tahle

(1) ALl rods are free standing 0,391 im. 0.Ds nominal,
(2) First 14 pellets 5.69 w/o

next 5 pellets 6.81 w/o
next 12 pellets 6,45 v/o
next 5 pellets 6.81 vw/o

next 13 pellets 5,690 w/o

Contains approximately 100 ppm boron as zirconium diboride
RCC element with perforated guide tube

RCC element with solid guide tube

Autoclave pre-oxide on 0.D.

Autoclave pre-oxide on O.D. and 1.D.

Purpace pre-oxide on 0.D.

Compartmented rod, 3 sections

As pickled, no pre-oxide treatment

RCC rod C.D. is O.46)1 in. nominal.
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Test Assemblievs ii aund 1ii

Test Fuel Test Fuel
Assembly No. i1 Assembly “o, 11i

9=-FRod “=Rod

Subassembly Subassembly
First 14 pellets 5.60% 5.69%
Next 2 pellete 9.19% 7.30%
Next 3 peliets 8.57% 6.81%
Next 12 pellets 8.13% 6.6
Next 3 pellets 8.57% 6.814
Next 2 pellets 9.15% 7+.30%
Next 1b pellets 5.69% 5.09%

NOTE: The S-rod subsssembly in the first column shall rnot be used at
reactor power levels greater than 20 MWt.

Test Fuel Assembly No, iv

One 9-rod subassembly shall have four corner rode clad with Zircaloy-k
neving & nominal thickness of 23.7 mils end shall contain uranium oxide (UO2)
enriched to 6,1% U-235. The other five rods shall be clad with Type 30k
stainless steel having & nominal thickross of 9.5 mils and shall contain
uranium oxide (UO;) eariched to 5.7% U-235.
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The present experimental fuel subassemblv vi vas inserted into a peri-
pheral locstion in the Saxton reactor and war described in Addendum 1 dated
December 20, 1962 to the Safeguards Report for the faxton Phase 1 Research
and Development Program., A detuiled description oy .he mechanical design
ani thermal and hydraulic paremeter for this subassembly in the peripheral
location are presented in the Addendum.

3) Safety Considerstions

Details of the mechanical design features of the four rod subassembly
are presented in / dendum 1 to the Safeguards Report for Phase 1 of the
Saxton Five-Year Research and Development Progrem, deted December 20, 1962,
The principal design features of the old and nev rods are presented ia Table

TABLE 2
FUEL ROD CHARACTERISTICS
4-ROD SUBASSEMBLY vi

Pelletized Fuel Loose Oxide Fuel+

Number of Rods 2 P

Active Fuel Length, in. 33.2 33.2

Rod Outside Diameter, in. 0,5995 0.5995

Clad Thickness, in. 0,0235 0.0235

Pellet Diameter, in. 0.5435 -

Cold Pelleteto-Clad-Gep, in. 0.009 (diametral) -

Pitch, iz, 0.746 0.T4é
Enrichment, w/o U«235 8.3 €.0

(Usiform throughout rod)

The loose oxide fuel rod cladding is designed and fabricated according
to the same specifications that were used for the pelletized rods. The
cladding is Type 304 stainless steel and is designed to be free standing,
and &t the maximum reactor pressure and tempermature deformation will not
exceed the elastic limit,

* Contains approximately 500 ppm of boron as ByC dispersed in the loose oxide
fuel. Density of loose oxide fuel is 87 3 i‘a theoretical density.



! ASOEM

- " S tens——————— - - x
' ‘
M .
.
M

v

v

4 .
W
N ’ ) - .

a4
\ ) ) .
-

g b ) Y -
v - T § IS t W~
- . 1 o Q N
W ¢ " v
. ot X1 - pera e M ! LART
" " a X &1 £ t
" K» . ¢ x X 1 € .
W \IL r F . s Ka Le i & LOWE enrd : >
- I E i nomina X1 . Kw /1 A X
‘
- 3 ¥ 1 1 £
. Mg { 2 M U 1 w !
-
. ™ * w







P T——.,

e e R A e e T R

DPR=4 Techunical Specificetio:
Change Request No. 20
Page § of 12 Pages

In sddition to the safety margin caloulated for the b-rod subassembdly,
the flux wire and pitot tube thermocouple probe will provide messuremente of
the acinal operating conditione to assure that the specific power limit of 2r.e
Kw/f4 will not be exceeded, The data will allow correlstion of the reactor
pover level and the maximum specific power of the subassembly., The reactor
mey be opersted at power levels ebove the limit of 20 MWt as shown in Table 3
‘¥ the measuremente indicate a lower specific power than caleulsted in Table 3.
Modification of the L4-rod assembly to permit insertion of the new rods requires
the removel of the flux vire thimble from the assembly. The presence of the
nev, lower enrichment rods will not significantly alter the peek specific
pover in the cld rods so that the resctor may operate with the modified L-rod
assembly up to the power level determined a&s limiting in the first irredistion
periou without exceeding the 26,5 kvw/ft limit.

A study was performed using the Westinghouse W-2 DNB correlation to
demonstrate that the 2x2 subassembly, when operated in the central location
at specific pover densities up to 26,5 kw/f't, will not be damaged under
sccident conditions. The accident anslysis for the 2x2 assembly when operated
ir & peripherel location at calculeted power densities of 20 xv/ft covered the
tvo cases of loss of flow accident and the boron removal sccident, Because
the loss of flow accident produced & lower DNB retic in the 2x2 than does the
boron removel accident, the boron removal accident will not be repeated for
this analysis.

The loss of flow accident was assumed to occur due to & loss of pump
power and the flow coastdown curve of the main coolant pump is given in
Figure I. The reactor and 2x2 parameters that were assumed for the accldent
are presented in Table 4. Reactor scram is assumed to start 1.5 reconds
after tie beginning of the azcident and is completed at 2.4 seconds. The
delay in scram initietion and completion is due to:

1) Flow decay to the low flow scram set point and error in the
set point - Q.7 sec.

2) Instrumentation delay - 0.2 sec.
3) Rod motion in a region of small effectiveuess - 0.6 sec.
4) Time for rods to complete motion in region of effectivcness - 0.5 sec.

The results of the loss of flow anelysis are presented in Figure II end
compared with the results for the previous analysis presented in Addendum 1.
For the 26.5 gw/f< operation, the minimum DNB retic is & Q«DNBR of 1.5% that
occurs at 2.7 seconds after the start of the accident. The Q-DNBR was
evaluated sssuming & reestor coolant pressure of 1950 psia which i& conserva-
t.% &as the (-DNBR decreases with decreasing pre.sure.

In the event of a loss of flow accident with th~> 2x2 in the central
position, an epalysir would be made at the time of the accident based on the
measured core and flov coastdown characteristics to esceriain if damage could
have occurred to the 2, If this analysis indicates the possibility of
demage, the 2x2 may “e examined before resuming operation with the 2x2.
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TABLE b
4-ROD SUBASSEMBLY vi
ACCIDENT ANALYSIS PARAMETERS

Steady state inlet mass velocity, 1b/ft@ hr
Meximum heat flux, Btu/!‘ta hr
Aversge heat flux, Btu/ft€ hr
Equivalent diameter, based on wetted perimeter, ft
Equivalent diameter, based on heat transfer perimeter, ft
Head loss coefficlents, based on flow area in fuel region
Bottom end plate
Spacers, total of 4
Top end plate
Steady state core pressure drop, psi

4) Health and Safety

1,157 x 108
5,776 x 10°
3.36 x 10°
0.0352
0.068¢

1.13
3.20
0,48 |
2,48 |

It is our opinion that the health and safety of the public will not b.

endangered by this change.
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