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Dear Mr. Denton:
4 sta

03SUBJECT: Grand Gulf Nuclear Station
Units 1 and 2
Docket Nos. 50-416 and 50-417
File: 0260/0756
Evaluation of Suppression Pool Swell
Induced Dynamic Loads Resulting from a
Postulated Drywell liydrogen Burn
References: 1) AECM-82/ll8

2) AECM-82/25
3) HCN-001
4) AECM-82/24

AECM-82/135

Reference 1 discussed the Mississippi Power & Light Company (MP&L)
position with respect to suppression pool swell induced dynamic loads
resulting from a postulated drywell hydrogen burn. This letter provides the
results of supplementary analysis performed by MP&L which supports our
conclusion that loads associated with this phenomena are enveloped by loads
associated with design basis accidents (DBA's).

Small break accidents inside the drywell initially liberate large
quantities of steam which displaces the oxygen bearing atmosphere out of the
drywell through the vents into the suppression pool. If a degraded core

condition follows the postulated small break LOCA, then additional steam mixed
with hydrogen will be discharged into the drywell.

The Grand Gulf Nuclear Station (CGNS) emergency procedures require the
operators to activate the Combustible Gas Control System (CGCS) on low reactor

|
water level during such an event. This action will begin reintroducing an
oxygen bearing atmosphere into the drywell at a rate of approximately 1000I

scfm. This will produce conditions capable of igniting and sustaining steady
|

inverse diffusion flames at the discharge outlet of the dryvell purgel

( compressors in the drywell as described in Reference 2. Mp&L anticipates that

these steady flames will cause a very gradual drywell pressure increase over a
1 tine period of minutes as discussed briefly in Reference 1. Preliminary

calculations with the CLAS1X-3 computer program are being conducted to model
this phenomena and will be submitted upon completion.
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Nevertheless, MP&L has completed additional conservative supplemental
analyses of arbitrarily poctulated short duration relatively high peak
pressure drywell combustion events in order to expedite the resofution of this
issue. Two additional cases have been analyzed to evaluate the sensitivity of
drywell to containment differential pressure (and thus resultant suppression
pool swell) to assumptions nade about drywell burns.

Assuming that continuous burning inverted flames do not develop, the
hydrogen concentration will reach elevated proportions in the drywell. The
drywell atmosphere will begin to cool after the release of hydrogen is
terminated lowering the drywell pressure and continued operation of the
CGCS drywell purge compressors will increase the drywell oxygen concentration
to combustible concentrations. (Even if the purge compressors were not

operating, the gradual decrease in temperature and pressure of the drywell due
to heat transler and condensation would eventually permit reintroduction of
air into the drywell through the vacuum breakers.)

This event involves a long interval prior to the first drywell burn.
This interval is sufficient to assure that, if core recovery has occurred as
expected, sufficient inventory of water has been drawn from the suppression
pool and injected into the reactor vessel and drywell cavity to appreciably
lower the suppression pool level. This is precisely the situation modelled by
Case DA4 in the !!ydrogen Control Owners Group CLAS1X-3 Containment Response
Sensitivity Analysis submitted by Reference 3 and endorsed for CGNS by
Reference 4.

Case DA4 uses a flame speed of 6 feet per second (fps). The time
interval of interest is covered by Figures 155-173 in Reference 3 with the
differential pressure being shown on Figure 161. The peak differential
pressure is 9 psi.

A more realistic, but still conservative, flame speed for the postulated
conditions is 3 fps. CLASIX-3 analyses have been done for Case DA4 modified
to use 3 fps flame speed for the initial drywell burn. The drywell, wetwell,
containment and drywell to containment differential pressures are shown in the
attached Figures 1-4 The peak differential pressure is 7 psi (an increase of

l only 4.5 psi over the initial differential pressure of 2.5 psi).

|
Because of concern expressed over flane speed during conversations with

NRC staff menbers, C1.AS1X-3 analyses have also been done for Case DA4 modified
to use 12 fps flame speed for the initial drywell burn. The resulting
pressures are shown in the attached Figures 5-9. The peak differential

pressure is 16.5 psi (an increase of 14 psi over the initial differential
pressure of 2.5 psi). Even for such an unrealistically high flame speed, the
resulting differential pressure is substantially below and enveloped by DBA
differential pressures. Not only does the DBA differential pressure envelope
the highly conservative calculated dif ferential pressure for drywell burns,

< the fact that the suppression pool 1cvel (even allowing for the effects of
upper pool dump) is lower at the initiation of the drywell burn than at the
initiation of the DBA would further lower the suppression pool swell induced
dynamic loads.
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The origin of the concern regarding suppression pool swell induced
dynamic loads as a result of a postulated drywell burn is the calculated
24 psid from the 6 fps burn in the drywell break base case (Case DAl in
Reference 3). This case is intended as a small break base case for evaluation
of pressures and temperatures in the drywell and containment. Suppression
pool drawdown is not modelled in DAl though upper pool dump is. As a result,

suppression pool level is unrealistically high. This has three effects which
lead to an excessively high calculated differential pressure (as opposed to
DA4 which properly models the drawdown but is still a conservative
calculation):

(1) Drywell pressure is elevated unrealistically initially due to
suppression pool water height differences between containment and
drywell at the initiation of the drywell burn, and

(2) As a result of the elevated drywell pressure, a larger quantity of
oxygen is required to reach the lower limit for ignition. Thus, a
much larger quantity of hydrogen is consumed in the deflagration.

(3) Elevated water height in the drywell region of the suppression pool
delays the time required for drywell venting to occur. This delays
the time for effective pressure relief to take place and directly
increases the calculated differential pressure.

As discussed in the preceding paragraphs, the correct calculation for
this evaluation is Case DA4 rather than Case DA1. Also, as discussed above,

even for a very conservative burn speed of 12 fps, the differential pressure
is enveloped by the differential pressure for a DBA thus leading to lower (and
thereby acceptable) suppression pool swell induced dynamic loads than for a
DBA.

Based on the improbability of short duration high peak pressure hydrogen
combustion events in the drywell and the acceptable results of conservative
analysis of arbitrarily postulated drywell burns, we believe that this
provides sufficient justification for issuance of an interim evaluation.

Yours truly,

/

8,

L. F. Dale
Manager of Nuclear Services

RWE/SHH/JDR:sh
Attachments

cc: (See Next Page)
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cc: Mr. N. I,. Stampley (w/a)
Mr. B. B. Taylor (w/a)
Mr. R. B. McGehee (w/a)
Mr. T. B. Conner (w/a)

Mr. Richard C. DeYoung, Director (w/a)
Office of Inspection & Enforcement
U. S. Nuclear Regulatory Commission

..,

Washington, D. C. 20555

Mr. J. P. O'Reilly, Regional Administrator (wfa)
Office of Inspection & Enforcement
U. S. Nuclear Regulatory Commission

'

g

101 Marietta St., N. W., Suite 3100
Atlanta, Georgia 30303
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