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Current estimates eca - show 0.5 MWt will occur

2 }
al

September of

Shortly after midnig n May 3, 1979 a perturbation occurred in the

B-loop whicn was characterized by a rapid increase in the B-loop cold

leg temperature of approximately 40°F at which time it leveled off and

roceeded to decrease to its original value over the next few days. At
J »




steam system primarily via the A-steam generator with final hea

to the conden: . 2am generator is removing heat by b

atmospheric pres

at approximately 1 psia vacuum, Feedwater is being suppliied to the A-s
generator throogh the main feed nozzles by a main condensate pump which takes

suction from the main condenser hotwell. Feedwater temperature ranges from

80 to 90F. The “"A" loop is the primary heat transport loop with reactor




fine detail of the

Just prior
tubes has cooled via heat losses to the containment air so that
it provides an adequate head for flow in the B-loop. The pulse

is probably started by some perturbation (it would start more

gradually on its own) and flow accelerates to a level several

times the A-loop flow (See Item 3 in the Discussion). However,
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"cooling'

would be expected with norn

*Data from B&ll's Alliance Research Center for Mirror Insul

. b e BTU - IN
indicates K (wet) = 13 —gr":?fﬁ}t‘tr— K (dry)

was scaled from full power operating can.




both the cold
of the A-loop

following a pu

the A-loop temperature change and the length of time of the

cycling appear to be increasing with time. These factors are

o

significant in estimating future natural circulation

conditions as discussed later.




just prior to the onset

D Yar 3 ~11) 4
B-100p Circuiat

onset of the pulse. Further indication of this is given by

steam generator downcomer temperatures which show increases reflecting

the downward movement of the warmer reactor hot leg coolant into

WV

“Determined from Figure 5.
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on a regular period cf about a week apart. A logical basis for this

may be that the plant is being operated in a more uniform manner
between shifts, Y.e. a systematic closing of turbine bypass valve,

etc. Also, as noted in Figure 1 the overall containment teiperature




on the future trend in
reactor coolant system parameters. his temperature difference decreases

.
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circulation mode also decreases. Calculation of the driving head for

natural circulation in the A-loop has been made by B&W and is shown
in Figure 9 as a function of time. Although the absolute values could

vary depending on the analysis methods, the relative values would still




tart occuring in the reac

bout 0.023

between pulses when there is

essentially zero flow is about 0.015 psi.




3 2 : A b - - 3 } 1 - he ¢
Indication that th beginning can be seen

likelihood have slightly different resistances (due to

osition of pump iupellers, manufacturing tolerances, etc.
pump % g

and as the overall driving ad decré s with time, these
different resistances become more significant. The difference

in flows could become so great that the flow in one leg will




are reduced,

be increased. Also when a B-loop pulse does occur the water

- b

temperature from the B-loop cold leg will be closer to that of
the A-loop and its effect will be reduced,

average temperature in the A-loop







of net thermal change in the system but rather a rapid transfer of

large masses of water from one location tc another.




which results in a reduct

to be transferred h e This will result in less steam

eneration (less steam flow), and correspondingly less pressure dro
r«

between the steam generator and the condenser. In the limit this
means the steam generator could cool the primary fluid all the way

down to saturation temperature for the existing condenser vacuum,
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The tradeoff here is this, at lowe:s average temperatures the system

response to thermal upsets is more sluggish, howcver, these upsets

(i.e., B-loop pulses) are less likely to occur,

Also, the limited increase in smooth operation of natural circulation

gained by lrwering average temperature must be weighted against the
(t"‘ 3’ 1t0 ¥
increased risk of water hammer if the main stu&mht}aps fail to function

at the lower driving heads.

B&W recommends that hot leg temperature be maintained at 1600F by

throttling the turbine bypass valves as necessary. When control with

he bypass valves j§~gp>}yng9r‘Lffpctzza, consider opening these valves

b ——— e e e e

).
ﬁ as necessary to permit smooth operation of natural circulation., This will

drop the average temperature in the "A" loop. Monitor for water hammer

a2
fal - Ve
[-’,,l,;,.y A,
in the "A" main steumAi?ngS. If water hammer becomes unaccepiable throttle down

on the bypass vilves and accept cyclic operation of natural circulation

until the long term decay heat removal system is put in operation,
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