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D. ¥. Roes, Chief, Core Performance Branch, TR

STATUE OF CSB REVIEW OF METHODS USED ™0 DETERMINE MASS AND ENERGY RELEASE
FOR CONTALVMENT ANALYSES

As you requested, this memo preseuts the status of our review of applicants'
methods used to determine mass s energy release rates for containment
analyses for PWR plants and our recommendations on what might be done in the
transfer of this responsibility to CPB. The review of GE's code is already
the responsibility of CPB,

We have revieved the following computer codes used to calculate the mass
and energy release to the contaimment following a LOCA for PWR-type plants.
As you will note one asrchitact/engineer, Steone and Webster, has developed
its own blowdown code, LOCTIC, which we have approved for the initisl blow-
down phase only:

COMPANY COMPUTER CODE USED

Blowdown Reflood Post Reflood
B&W CRAFT CRAFPT CRAFT
CE CEFLASE~4 FLOOD-2 Unnamed Code
¥ SATAN-V ¥ REFLOOD FROTE
S&W 1.OCTIC {Input from Westinghouse]

These codee are principally for ECCS analysis with certain modified assumptions
for containment snalyses. We also performed confirmatory calculatiops using
RELAP-3 and FLOOD 1 & 2. The assumptions used in these codes are intended

to be conservative for contaimment analysis 4in that they account for the
removal of all the avaiiable stored energy in the primary system and steam
generators; therefore, sverasge core conditions rather tlan local effects

are smphasized. Quenching of stesm by ECCS water is sesumed during the
blowdown period and non-equilibrium of steam and ECCS water is considered
following blowdown. The time to refill the reactor lower plenum after
blowdown 1s not considere! for containment analysis.

We have sccepted analytical models for seteam line breaks from several
architect/engineers and the three PWR vendors. With the exception of CE,
we believe that these are bounding analyses since it {s asoumed that all
secondary fluid enters the containment as steam. CE uses the SGN-II1 code

which sccounts for liquid entrainment based on comparisons with experimental (9’
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Witk respect to possible future tasks which would be assumed by CPB, we
| believe that modifications to the existing codes might be requasted by
, vendors or A/E's; hovever, we don't foresee s significant effort in the
near future in this respect. However, you may consider the development of
better staff models for the prediction of mase and energy data to the
| containment so that some of the uncertainty and perhapes over-conservatisms
. in the vendor's and A/E's models can be evaluated in the following areas:

Blowdown

8. Short-term mass and energy relcase could be studied and
correlated vith experimental data for use in subcompartment
snalyeie. v

b. RELAP could be modified to account for optimized heat transfer
from the core, ¢tsam generators, and primsry wetal structures.

Reflood

&. A computer analysis methed could be developed to predict
mase and energy to the containment with considerstion given
to tvo-phase carryout frowm the core and emergy balance
calculstions in the steam generators and primary system.
This code may not require the complaxity of an ECCS analysie
code.

b. Mixing of stear and ECCS water could be studied based on
comparisons wit experimental data.

Post-Refloud

Post-reflood boiling could be investigated experimentally teo
determine the extent that water enters the steam generators after
the core has become recovered. These data could be used to develop
s post-reflood computer model to enable us to better predict
containuent mase and energy release for lsng-tern containment

this ares.

anslysis.
I hope the above will assist 4o an orderly transfer of respousibilities in
Signed B\
Bus Lainad

Gus C. Lainse, Chief
Ccutaioment Syetems Eranch
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