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.
An zzalvsis of a complete loss of feecdwater transient accident for the 177-FA
loverec-lcoop plants has been conducted. he analvsis was performed utilizing
a "rezlistic" decay heat curve, and assumed that offsite power was lost and

that the operator actuated one of the EPI svstems at 1200 seconds.

2. Siu=marvy and Cenclusions

An 2nalysis of a complete loss of feedwater transicent for the 177-FA lowered-
loop plants has been performed utilizing a "realistic" decay heat curve. Ceca-
sistent with the operating procedures, it was assuzed that the cperator would
initiate the HPI system by 20 minutes. A single fzilure in the HPI system was

——
included in the evaluztion. |

The analysis denoonstrated that 1 HPI pump providec sufficient makeup to pre-~

vent core uxccvery. The ultizmate heat sink for this transient is the contain- ‘1
ment via energy release through the pressurizer safcty valves. Since no core |
uncovery occurs, cladding temperatures would remazin withia a few degrees of

the satuated fluid temperature and no cladéing rupture nor metal-water reactic:

occurs. Thus, the ariteria of 10 CFR 50.46 is szatisfied for this transieat,

3. FResults of Analvsis

-

3.1 Mazthod

Since the systenm respoase for this transient is relatively quiescient, detailed

noding of the primary system is not required, thus, the analysis in this re- -
port was perforced using 2 six-node CRAFT nmodel to develop the history of

reactor coolant system hydrodynamics. Figure 1 shows a schematic diagram of

the mocdel. Node 1 comprises the cold leg pump discharge piping, the reactor

vessel (RV) downcomer, and the lover plenu= of the BV. Node 2 represents the

steam generator, prizary side and the cold legs suction piping, while Node 3

represents the core, RV upper plemum, and the hot leg piping. Nodes 4, S,

and 6 of the model are used to simulate the pressurizer, containment, and the

seconiary side of the stean generators, respectively.

.
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The assu=ptions used in the analysis e listed bLalow:

1. The reactor is cperating at 1027 of the stea’ir-state power level of 2772
sl

.

2. Loss of main feedwater flow to the steas generator occurs at time zero.
The auxiliary feecdwater systems are zssu=med net to operate.

3. Offsite power is not available.

4. The reactor trips on high pressure at 2300 pSig.

5. No credit is taken for operation of the PORV.

6. The pressurizer safety valives start teo cpen 2t the set pressure of 2500
psig. They are assumed to be full cpez at 1037 of the set pressure.

7. The discharge rate through the code safety valves is calculated using th
Bernoulli equation, for subcooled fluid dischaerging through the valve,
ané the Moody correlation, for two-phase or stezm flow through the valve.
The flow area utilized for the safety valves wzs chesen such that the
Moody calculated discharge rate, for steazn flow through the valve at the
valve rated pressure, is equivalent to the design capacity of the valve.

8. Actuaticn of one HPI trais, via operator acticn at 20 minutes, is assuzed.
A single failure is assumed which renders the other EPI train inoperable.
Operator guicdelines specify that, upon less of SGC heat sink, he should
manually actuate all EPI traics.

= ’

9. 1In order to sizmulate a realistic decay heat curve, 1.0 times the 1571 ANS
stacdard was utilized.

3.2 Results

Figures 2 through 5 show the transient system response for this accident. The

following table presents key results of the znalysis:

Secuence of events ‘7 _Time, s
Loss of main feedwater, turbine trip, 0.
loss of offsite power (RC pumps
coastdown)
Reactor trips on high pressure 8.
SG side inventory boiled-cff 100.0
Pressurizer goes solid 350.
Two pressurizer code safeties open 400,

O c—

Long term cooling estab. (based on 1 HFI) 8900.



cl O-s
MJ‘-’

& >;"\§:'i.‘.

O JCUXOWT GV

igure 2 shows the core pressura transieat. Folluwing the simultanecus loss

£

of zmain feedwater and offsite power, the fluié <in the RCS expands due to de-

=, vl the RCS pressure iIncrezses.

o
0

creuzeing heat transfer via the stean genera
At 8 stconds, the high pressure tr.p setpeint (2350 psig) is reached, thus
causizg the rractor to scram. Pressure thes starts to decrease cue to coa=-
action of the fluid in the RCS caused by the decrease in core power. At
100 seconds, the steam generater inventory has been boiled-ofr, which results

luid, and repressurization of

th

in a loss of heat sink and a heatup of the RCS
the systea. At 350 seconds, the pressurizer becczes "sclid,”" and the syvstem
pressure rapidly increases to the code safety vazlve set pressure of 2500 psig.
The system pressure rezains at this value for the re=mzinder of the transient
with the safety valves actiag as 2 path to the ultinate heat sink of the RCS

for this accident, i.e., the containment.

Figure 3 shows the pressurizer mixture level response for this accident. The
ipitial pressurizer response follows the same behavior as the systez pressure
he lcss of heat sink at 100 seconds, the pressurizer

starts to refill and beccmes solid at 3350 seccads. At 2180 seconds, the liquid

4

stem falls below the surzeline entrance and steam passes
into the pressurizer. Shortly therezafter, the pressurizer mixture level drops
slightly and steam exits through the code safety valves. The pressurizer re-

m8ins ia this conditicn for the remainder of the transient.

The RCS liguid inventory, with the exclusion of the pressurizer, duriang this
tiated at 1200

in. The RCS rezched saturated

’,h

transieat, is given iz Figure 5. Makeup to the RCS was in
seconds via operator action to stazrt one HPI tr

a
1725 secends, and rapidly starts decreasing ia inventory. With

s
the liquid level in the pri=za:iy systexm falling below the pressurizer surge-
line nozzle at 2180 seconds, the loss rate in systenm Inveatory slows. At
€500 seconds, the HPI flow exceceds the core boil-off and the system starts
to refill. At zo tize does the core uncover. Thus, the cladding temperatures
will be =zintained within a few degrees of the saturated

ne cladding ruptures nor metal-water reactiom will occur.

av.
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