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Statement of Disclaimer

“This report was prepared by the Nuclear Fuel Services Department for use imternal to the
Commonwealth Edison Company as apphcable to the Zion Nuclear Generating Station. 1t 1s
being made available to others upon the express understanding that neither Commonwealth
Edison Company nor any of its officers, directors, agents, or employees makes any warranty,
representation, or assumes any obligation, responsibility with respect to the contents of this
rIport, or its accuracy or completeness pertaining to any usage other than the originally stated

purpose.’

Disclaimer i
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Abstract

This repor. suminarizes the analytical work performed in support of Zion Units 1 and 2 re-

garding the response of the containment to a postulated failure of RHR spray dunng a design

basis LOCA event. The containment pressure and temperature response during the post-1LOCA

recirculation phase 1s calculated.

Abstract it
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INITIAL CONDITIONS AND ASSUMPTIONS

Containment Free Volume
Pressure

Temperature

RWST Temperature

Service Water Temperature

Number of Spray pumps operable

Flow rate per pump
Actuation time

Number of RCFCs available
Actuation time

RCFC performance basis
Containment heat sinks
Heat transfer coefficients
Mass/Energy Relecase Data

RHR Spray Assumptions:
Spray Flow Rate
RHR Heat Exchanger UA
RHR HX CCW Flow

RHR HX CCW inla. tenpevatare

2.715E6 cuft
15.0 psia
120F

100F

BOF

2
2615 gpm

45 seconds

3
45 seconds

Marlo data

FSAR Tables

14.3.4-2, 14.3 .4-8

Tagami/Uchida

FSAR Tables

14.3.4-9; 14.3.4-10

2200 gpm

1.66E6 BTU/hr~F
£000 gpm

120 F

Table

1. Input Conditions and Key Asswunptions

Chapter 2. Description of Analytical Models
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Figure 1. Diagram of CONTEMPT Model
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are shown in Figure 6, and clearly demonstrate that the CONTEMPTA ModS model s per-

forming in a consistent and conservative manner. The principal dilferences between the models
are due to the manner in which the structure heat transier coellicients are apphed,

CONTEMPTY tending to underpredict the coeflicients relative to the FS..R case.

Chapter 3. Discussion of Resuits




EVENT
¢ Rupture occours
¢ Ena of blowdown
¢ Reflood steaming begins
¢ RCFCs, Spray initiate
¢ Peak pressure occurs

* RWST Empties, Recirc begins

TIME (sec)
0
8.7
30.6
45
161
2013

Table 2. Sequence of Events

Chapter 3, Discussion of Results
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Figure 3. Containment Vapor Temperature (No RHR Spray)
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Figure 4. Containment Pressure (RHR Spray)
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ZION DBA CONTAINMENT RESPONSE
RHR RECIRCULATION SPRAY
Marlo FCFC Curves
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Figure 8. Containment Temperature (RHR Spray)
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Chapter 4, Conclusions

‘ The results of the calculations clearly demonstrate the effects of the RHR spray system on
containment response. The assumption that the RCEFCs can b+ dle the post recirculation heat

Joads is valid. The loss of the RHR spray function causes a temperature rise in the contanment

| vapor space, but does not result in the violation of the design basis equipment qualificauion

| envelopes. Therefore, the safety significance of the RHR spray function is considered minimal,

Chapter 4, Conclasions 14
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