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block is redundantly achieved.
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„ROD CLUSTER CONTROL ASSEMBLY (RCCA) DROP
I

;- ~ ~'. identification of'Causes and Accident Descri tionf
i

~P

,.-;;."„-'.,„-";.-.-...-~,";-",„"„;:,D'r'opping,of full-length RCCA occurs when the drive mechanism is deenergized. *
.'

~ ~

~
;"-."--':--.'„~-.- -;;-'-;.;„,+'-.'This. would cause a power reduction and,'an'increase in the hot channel'actor. lf

","".='.-!'no protective action 'occurred, 'he'e~ctor'ontrol 'System would restore the
-„...-~";-.=- "=;.~..- power to the level which existed before the incident. This would lead to a reduced

j „';,"~.'-."'--..'„- ..-„.;,~,safety'margin or possibly DNB, depending upon the magnitude of the resultant hot,

' „"'- f,-an. RCCA drops into the core during. power operation, it would be detected by .-".'..

"'-':;either"a rod bottom signal, by an out of-core chamber, or both.'he rod
bottom';-=

signal 'device provides an indication signal'for each RCCA. The other independent
t «a

indication of a dropped RCCA is obtained by using the out-of-core power range
'hannel signals. This rod drop detection circuit is actuated upon sensing a rapid
decrease in local flux and is designed such that normal load variations do not
cause'it to be actuated.

~ 0
1
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A rod drop signal from any rod position indication channel, or from one or more of
the four power range channels, initiates the following protective action:
reduction of the turbine load by a present adjustable amount and blocking of
further automatic rod withdrawl. The turbine runback is achieved by acting upon

the turbine load limit and/or on the turbine load reference. The rod withdrawal

Anal sis of Effects and Conse uences

Method of Analysis

The transient following a dropped RCCA accident is determined by a detailed

digital simulation of the plant. The dropped rod causes a step decrease in

reactivity and the core power generation is determined using the LOFTRAN code

(Reference I). The overall response is, calculated by simulating the turbine load

runback and preventing rod withdrawal~The analysis is presented for the case in
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which the load cutback very closely match the power decrease from the
negative'eactivity

for a dropped rod (600 pcm) and also for the case in which the load

cutback is greater than that required to match the worth of the dropped rod (75
-- pcm). In both cases the load is assumed to be cut back from l00 to 84% of full

load at a conservatively slow rate of approxmately l% per second.
5

i
"-''= For the 600 pcm case, the most'negative values'of moderator and Doppler
-" =.temperature coefficients of reactiveity are used in this analysis resulting in the
;;-- highest heat flux during the transient. These are a constant moderator density

coefficient of reactivity of .43 hp/gm/cc (corresponds to a moderator temperature
'-: .. coefficient of approximately -50 pcm/ F over the range of the transient) and a

Doppler temperature coefficient of reactivity of -2.9 pcm/ F.

'k fa
l c

''-,'- For the 75 pcm case, the least negative values of moderator and Doppler
temperature coefficients of reactivity are used in this analysis resulting in the

highest heat flux during the transient. These are a constant moderator

temperature coefficient of reactivity of +5 pcm/ F and Doppler temperature
, coefficent of reactivity of -0.9l pcm/ F.

Results

Figures I through 3 illustrate the transient response following a dropped rod of
worth 600 pcm, with the rod drop assumed to occur at l0 seconds. The coolant

temperature decreases initiallydue to the fact that more energy is taken out from

the secondary than produced in the primary, then increases under the influence of
the negative reactivity effect of the moderator and Doppler temperature

coefficients. The peak heat flux following the initial response to the dropped rod

is 89% of nominal.

Figures 4 through 6 illustrate the transient response following a dropped rod of
worth 75 pcm, with the rod drop assumed to occur at IO seconds. With positive

reactivity feedback, nuclear power slowly increases above the power level

corresponding to that caused by the dropped rod. Primary reactor power is

greater than turbine power, resulting in a heatup of the primary coolant. A

reactor trip on overtemperature hT occurs, terminating the event. Analysis of a

range of dropped RCCA worths verifies that the DNB design basis is met for this

event.



Conclusions

Results of the analysis show that a dropped RCCA event does not adversely affect
the core, since the DNBR remains above the limit value for a range of dropped

I

RCCA worths.
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