Commonwealth Edison

Mr. Harold R. ton, Directo
Office of Nuc Reactor Reg

U.S. Nuclear R atory

ommics
Washington, DC 0555

oy *
] Sta

gement

Referen

) 3

£

r 3 {‘ydf 10N

"Two Phase
hich was
pecifical
‘1

A A40), Pl

T = Tramm

. .

Licensing Administrat

r
i enecrtnr
;" \,J‘) f‘/,

Attachment

90399 850121
2331§DDCK 05000454
P PDR




L
5
)
ot

L g

g ¢




o

Q

;&
f+

Mow0m
oA
et
T
n 3




Page 3

Most of the components which are not obviously protected as
described above are widely separated from redundant components.
To avoid the lengthy process of checking lines of sight from

all postulated break locations for all s#“e shutdown components
to verify that no single jet could unaccepcably damage the
redundant components of a system, a screening criteria was
defined to limit the review to those jets and components which
could be actual concerns. NUREG/CR-2913 predicts very low loads
for all applicable breax conditions when the component is
separated from the break by more than 10 break diameters.

Although the NUREG indicates lower loads than the methodology
endorsed by the Standard Review Plan, the differences are not
very signilicant for most of the applicable situations with
separation greater than 10 break diameters. The NUREG is
applicable to steam breaks and liguid breaks which flash. Most
breaks are ligquid. Following the Standard Review Plan and

ANSI N176 the flashing liquid break jet loading would be less
than 20 psi. Loads in this range would not be expected to damage
components such as structure and piping which may not be redundant.
The steam line breaks, following ANSI N176, would result in a
loading of up to 100 psi 10 diameters from the break. However,
the only large steam breaks inside Containment are in the main
steam piping which is removed from most safe shutdown components.
The main steam lines exit the top of the steam generators and
travel to the containment wall through a partially enclosed
piping chase which limits the jet effects. Because of the
arranjement of the piping, only the arbitrary intermediate breaks
are near safe shutdown components. NUREG/CR-2913 also shows
that the ANSI N176 predictions for steam jet loading beyond 10
break diameters is excessively conservative.

The screening criteria was used to divide the Verification
Procedure into steps. Potential pipe movement due to pipe whip
was considered as well as jet spreading as predicted by NUREG/
CR-2913. The components were considered undamaged by jet igpinge-
mert if they were located more than a distance of ten

diameters of the broken pipe away from the jet source. Components
within ten pipe diameters were assumed to fail. Specific load
calculations were done using NUREG/CR-2913 only in those instances
where failure of all components, when combined with a limiting
single active failure, could adversely affect safe shutdown
capability. Because the design approach utilized separation to

a large extent, the number of specific calculations utilizing
NUREG/CR-2913 were very few. No safe shutdown equipment or
cabling required specific calculations. A limited number of
instrumentation lines were shown to be loaded with insignificant
loads despite being within 10 diameters of a break. These
instrument lines are identifiecd in Appendix B of the Confirmatory
Jet Impingement report. The break in gquestion in each of these
cases was an arbitrary intermediate break which will be eliminated
when the Commonwealth Edison submittal of November 15, 1984 is

approved.
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Four breaks were ‘dentified which could impinge upon piping
that is reguired co be functional following the specific HE
All four of these breaks are arbitrary intermediate Dbreaks.

Also, in all cases, the target pipe was of egual or greater
diameter and schedule than the failed pipe. Although the NRC
guidelines for pipe whip analysis would preclude the potential
for damage to the target pipe, the effects of the Jet impingement
load was evaluated. T™wo of these cases involved failure of a
Safety Injection accumulator line and were evaluated using th
methodology in ANS 58.2. The other two were Feedwater line breaks
and were evaluated using NUREG/CR=-2913. 1In all four cases the
design of the target pipe was shown to be adeguate. Structural
steel was also reviewed to determine if jet impingement loads
could potentially cause failures which would result in a loss
of structural integrity. Nineteen structural steel element
were identified using the screening procedure described above.
All but two of these items were affected by jets predicted from
arbitrary intermediate breaks only. Loads were calculated and
assessed using NUREG/CR=-2913 for all nineteen elements. The
existing design was shown to be adequate in all cases.
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The two structures loaded by jets from postulated terminal

end breaks were reviewed in more detail. The separation between
the break and targets for these cases was 7.8 and 8.4 break
diameters. The load was recalculated for the rlosest case
(7.8D) using methodology consistent with the Standard Review
plan. This calculated load was 14% higher than the load, calcu-
lated using NUREG/CR-2913. The structure was shown to be
adeguate using the higher load.

The utilization of NUREG/CR-2913 leads to a conservative assess-
ment of the design adeguacy. Although the load predictions
should be considerecd "best estimate"” loads, the screeniag
criteria is conservative because, for the applicable system
conditions, locads generally become negligible at distance of less
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data was used corresponding toO the maximum conditions in th
system. Pressure losses due to the high break flow velocity are
usually very significant Dut w~ere not considered for the conii:nh
study.

As noted, most components were evaluated and found acceptable
not on the bas.s of separation from the break, but because

failure will not affect safe shutdown capability. This was
demonstrated even though credit was not taken for scme potentia
shutdown methods (primary system feed and bleed, eguipment repa
use of non-gualified equipment) .
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than 10 break Ziameters. In those cases where loads were calculatez,
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The limited number of components within the screening distance is
a result of the basic design approach used. As dJdemonstrated bv
the results of the confirmatory study these components are
generally affected only by intermediate breaks, which 1s also

a result of the design approach. 1If arbitrary intermediate

breaks are eliminated only two structural steel beams would remain
within the NUREG/CR-2913 screening distance. These beams have
more than adequate margin for the predicted loads as describea
earlier.



