REVISION (1) TO SAFETY ANALYSIS REPORT (SAR)
FOR LOW ENRICHED FUEL OF THE RHCDE ISLAND NUCLEAR SCIRNCE
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ACTION: |

] 1) Replace pages 17 and 18 of the criginal document with

| new pages 17 and 18 CH~1
5
2) Replace Appendix C, pages 25 and 26, with new pages 25 :
through 30 CH-1 ;

3) Delete Appendix D, pages 28 through 32,




LOSS QF COOLANT ANALXSLS
Beanpcits

There are four aix~inch diameter, two eighte-inch
diameter aluminum beamports and one tangential through poxt,
The beamports penétrate the pool wall liner at the mid level
of the reactor core., The through prrt is below and off-center
of the reactor core, 1f the ool water level reached the
lowest elevation of & beamport, active fuel would remain
immersed in approximately 8 inches of water,

A typical beamport is shown in figure 1-23, Four
parriers to loss of coclant can be provided; not all
beamports have all four barriers The first barrier is the
beamtube itself, The fixed experiment barriers (one on each
end) limit any leakage area such that a beamport failure will
be less than the pool makeup filll rate of the hydraulic head
imposed by the poel The beamport shuttexr serves as ancther
barrier, but the shutter is raised when a heamport is in use
whioch elimates its utility. Finally the flanged cover plate
serves as a fourth barrier,

At the RI Reactor, every beamport or through tube is
contigured with at least two of the barriers, The throurh
tube has two of the barriers; the through tube its~zif and a
flange at each end, There are three six-inch beampe: 3 not in
use havirg three of the barriers; the beastube, the shutter
in closed prgiticn, and a flange installed., The three
remaining beampo:ts have a minlwmum of two barriers; the
beamtube itself and tlie experimental wvarrier(s) described
above,

Appenidix A shows the calculations leading to the result
that no experiment wiil be approved or installed with =&
barrier hoving &, opening greater than the equilvalent area
of a 1/”7 inen diameter hole. The fixed experiment alsc
implies that it shall be designed and installed to withstand
the backpressure eguivalent of the hydraulic usad of the
poo!, or a minimum of 25,09 teet of water pressule.
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Beocl Make Up MWatex

The RI Reactor hag a pool fill make-up system consisting
of a 2" water line from a make-up deminearalirer which
provides a normal flow of 20 gallons per minute. An automatic
f1i11 s initiated wit“ a 1" drop in pool water level. A 2%
drop in pool water level scrams the reactor. Manual filling
of the pool is posgsible at 25 gallons per minute., Tho
reliability of the water supply system has bLeen described in
Part B, Secticen VIII of this SAR.

«CA _Concluaions

Abnermal loss of coolant from the RI Reactor pool that
could result in partial uncovering of the core can be caused
by a rupture in or damage to a beamport. The maximum loss of
conlant flow rate is 70 gallons per minute. The normal pool
make~up system exceeds the loss of coolant flow rate. If posl
maké~up water is not available, the reactor core would zemain
completely covered for more than 35 hours subseguent to a low
water level scram at which time the fission product heat
would have decayed to less than 1/2 percent of the two
megawatt normal operating pewer level (see Table 5.1), Based
upon this analysis, the most severe abnormal loss of coolant
event at the RI Reactor would not cause core damage,
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Lrado tdme for a l/2" dlameter Lole WiLh L0 akecup Walel

From Reference 91

tw 2o [ = (i)
Ca (2g)'/?

A = 150 square feet (pool surface area)
a = 00184 square feet (opening for 1/2% hole)

¢c = .6 {cceftficlent)
HZ = 25,089 (head above core box)
Hl = 1.27 (head over beamport)
t = 2.x150 o 28,0002 « (1,29)37¢]

o 00184 x (64.4)177

t = 127751 seconds = 35,49 hours

lecas Heas
From Table 5.1

E = 0046 (less than 1/2 percent)
B

P = 0046 x 2000 kw {operating power level)
P = 9,2 kw

This is lesg than the kI limit for natural convection (100kw) and

is therefore conservative.
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The Ratio, P(tg) / P., of the Tission P roduct Decay

Time After

Shutdown, tg

(eeconds)

Power Ratilo
Pitel / Po

Power to Reactor Opeiat.ng Power as a iinction of
Time, te, After Shuticw: LANG, 19681

Time After
Shutdown, tg

(seconds)
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x 10-1

% 10°

% 10l

x 102

x 103

X 104

0.0875
0.06235
0,0539
0.0552
0.0513
0.0812
0.0500
0.0450
6.0395
0.0365
0. 0346
0.0331
0.0275
0.023%
0.0211
0.0198
0.01858
0.0157
0.0123
0.0112
0.010%
0.00968
0.00795%
0.000625

6

8
i
2
4
6
B
1
2
4
&
g
1
2
4
6
8
1
2
4
6
8
1
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X 10°
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Power Ratio

Pltg) / Pa
0.00566
0.00%505
0.00475
0.00¢00
0.00339
0.00310
0.00282
0.00267
0.00215
0.001686
0.00143
0.00130
0.00117
0.00089
0.00068
0.00062
0.00057
0.000550
0.000485
0.000415
0.000360
0.0003C3
0.000267
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