"iasisginoni Porer & Licht Co,
ATTM: Ye, N L. Stamnley
Vice Presileat - Produetion

P. O, Jox 1649

Jackson, issisoippl 357209
*ontlemen:

» have ravieval your res-onses to our recuests for a4 'itional infor=a-
tlon, dated “May 12, 1973 and July 19, 1973, Dns2d on cur ravicwe of your
riorences, wo find thit eoze ressons22 will have to ‘e sunplemented with
addition-1 {nfornatioa., In addition, ve have ectablishad certain Pon-
viatery roquirescats {n recard to tle dasion of t'a erncainzant vhich will
have to bn roselved prior to concluding ous review,

Ifomtificatisn of this need for additional iaformation and a Stiecemant of
fagelatery vequirarants are set forth im Lnelosuies 1 and 2, respective) s

<0 madntala our licensine review schedule, va will nezd a completelr - -
Wate resnouse to the roguest for additisnal {aformation and to She SE-tr o1t
of Reoqulaitory Neculremeats by Nevamber 12, 1973, Pleuse inform vs {tlin

7 davs clter reenint of thin lettsr of your coenfirmacicr of the a ove
ochedule or tha gate yon will be alle to peet. { you connot mect our
spenilind data or 4f your reply i3 not fully responsive to our raqueste, it 1
nislly 1ikely that the overall <ehedule for corpleting the licensiny r-viaw
fer this profect will have te ba extended. Since ranecirnzent of the z1afi's
cfforts 111 require completion of the mev assirnment nrior to returni-~ ro
this projzet, the wuount of extansion will most likely Le sreater tian t'i»
ext:n® of delay in y~ur response.

The ident<fying nuzbers used in the enclosed Pequeat for Additional Inferr.tica
follow the rattern established in our rrevious requeets for additicnal {:.cr -=
tion, lhera appropriate, reference is made to the orisinal guestiea vt cv

te vhich your resvonse was made, You: rfaspoense to these additional quertiune
eni requiremeats may be made either by incorporatine the {nformatica provi<=!
for othar nuelear power plants by reference, or vou may auend your apviication
by su.mitting revised pages and eupplcments,
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Pleane eoncaect ua 1f vou desire adiitional dizcussion or ~larifiraticn
of the material iequasted.

Sincerely,

Oestant elrnas By
Vasy A M N

Voss A. lloore, Assistant Dircztor
for Boilinnp 'atar Daactors
Directorate of Liccaasing

Irneclosures!

1, Pequest for Additienal Iaformation
2. Staterent of Resulatory Require ents
ce: lr. Nobert C. Travis
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Wasliinpgton, D. C. 2000%
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6.2,43

6.2.44

NCLOSURE 1

REQUEST FCR ADDITTOMAL INFORMATION

GRAND GULF NUCLFAR STATLON, UNITS 1 AND 2
DQCKET NOS, 506-416/417

As you indicated in our meeting concerning containment design

matters on August 10, 1973, the Mark IIl vent clearing model

has been revised. The new model is described in the second

Mark III test program progress report, NEDM 10976, transmitted

by letter from MPSL on July 31, 1973, and is shown to correlate

with small scale Mark III test data. However, in the first

progress report, NEDM 10848, the origincl vent clearing model

was also shown to agree with small scale Ha;k ITI test data.

Considering the above:

a. Describe the differences between the vent clearing models;

b. Discusy the effect that each variation in the model has on
drywell differential pressure;

¢. Explain the significance of each vent clearing model being
able to adequately predict vent clearing phenomenon as seen in
the small scale Mark III tests;

d. Specify the values of the loss coefficients and describe now
they are determined., (The control volume equations used to
model the horizontal vents indicate that "turning" loss co-
efficients are applied to the vent velocity terms.)

e. Specify the value of the effective length, L*, used in the
contrel volume equations.

Specify the values of the individual loss coefficients used in the

vent flow model and describe how these coefficients will be experi-

mentally verified on the full scale Mark III test facility,



6.2.45

6.2.46

6.2.47

6.2.48

(Ref.: Item 6,2.3)

Provide sensitivity curves, similar to vour response to Item

6.2.3, of drywell differential pressure as a function of reactor

vessel level swell time following a main steam line break.

Provide an updated response to Item 6,2.6 concerning the poteantial

input of feedwater energy to the containment following a loss-of-

coolant accident. Specify the total amount of feedwater energy which
could be added to the containment and justify your statement that
this additional energy would not result in higher long term con=-
tainment pressures. ‘

As requested by Item 6.2.9 (¢), provide a detailed description of ([he

modeling of the drywell depressurization which occurs at about 600

seconds post-LOCA (PSAR Figure 6.2-9)., Specifically discuss and

provide analyses of the manner in which the spray effectiveness of
the break flow is determined and provide a table of break flow and
enthalpy as a function of time.

Supplement your response to Item 6.2.20, regarding Category 1I air

lines within primary containment, as follows:

a. Specify the amount of service air which could be released to
primary containment following failure of the Category II service
air lines;

b. Discuss the principles of operaticn of the alarm system which
would indicate to the operator than an instrument air line
had broken within primary containment;

¢. Specify the amount of inscrument air which could be released

to primary containment following failure of the Category II




“je
1ines and before manual isolation of the system; and
d. Discuss the effect that the volumes of air in (a) and (¢)
would have on containment peak pressure,

6.2.49 Provide the design criteria which have been applied for postulated
breaks in high energy, unguarded pipe lines located within primary
containment but outside the drywell. Also, provide details of the
analyses performed for each break, e.g., break sizes and location,
blowdown rate, lape times for detection systems, containrant pres-
sure, etc., which demonstrate that the amount of blowdown fluid
released to the containment is within acceptable limits,

6.2.50 As requested in Item 6.2.29 (b), specify the number of hydrogen re-
circulation valves which will operate as automaric vacuum relief
valves.

6.2.51 Your response to Item §,2.30 (d) does not consider prsitive drywell to
containment differential pressures. Discuss the capability of the
recirculation valves to open if a differential pressure, corre-
sponding to the submergence of the first row of vents, existed
across the valve disk.

6.2.52 Your response to Item 6,2,31 stater .that none of the pipes within
the drywell are in enclosed subcorpartments. However, from FSAR
figures 5.5.10a and 5.1-4, it appears that the RHR head spray line
may be located in a restricted volume within the drywell. Therefore,
provide a drawing which illustrates the routing of the RHR head
gpray line and discuss the consequences of a rupture in the line

between the reactor vescel and the inbcard check valve.



whe

6.2.53 Your response t¢ Item 6.2.34, concerning post-accident sup-
pression pool water levels, does not appear accurate in the
following respects and should be revised:

a. Figure R.6.2.34-1 indicates that the containment pool
overflows into the drywell followiug drywell depressurization.
1f the vacuum breakers are operable this should not cecur,

b. Figure R.6.2.34-1 shown the water level in the drywell above
the top of the weir wall (at about 5 minutes) and the water
level in the annulus at the top of the wall. This does not
appear possible. P

¢c. The final level of water in the containment and vent annulus
is ‘ndicated to be at the first row of vents. However, your
response to Item 6,2,32 states that the vents should be sub~
merged two feet following pool drawdown.

6.2.54 With respect to your analyses of subcompartments, describe the
analytical methods that were used to “etermine the jet impingement
forces.

6.2.55 The containment external design differential pressure is indicated
to be 3 psi in the PSAR (p. R6.2,38+1). Describe and provide de-
tails of the analyses of the types of transients which could result
in negative pressures within prirary containment. Justify the
margins which are allowed between the maximum calculated negative
pressures and the design value. From this evaluation and other factors
deemed pertinent, discuss the need for a containment vacuum breaker

sysrem,



6.2.56

6.2.57

w$e

Our review of the isolatioa valve arrangements described in PSAR

Section 6.2.4 and Table 6.2.7 indicates that a number of primary

containment penetrations do not explicity conform to General

Design Criteria (GDC) 55-57. Briefly, GDC 55-57 require that twe

isolation valves be provided, one inside and one outside the

primary containment; that these valves close automaticallv; aund

that the valves fail, on loss of power, in the position of greater

safety. Crrsidering the above, provide a list of all primary

containment penetrations which do not meet these criteria arnd in

each case provide a discussion and an analysis which demonstrate

that exception to the GDC is justified., If in some cases this

justification is already provided in the PSAR, then a specifiz pace

reference will be an acceptable response.

Provide the following information with respect to the Standby Cas

Treatment System (SGTS) and secondary containment:

a. Elevation drawings which clearly indicate the boundaries of the
secondary containment;

b. A list of any high energy lines which are within secondary
containment;

¢. The failure modes of valves in the SGTS; and

d. Justification for assuming that both trains of the SCTS are
available for drawdown of the secondary containment pressure

to -1/4" w.g., following an accident (Ref.: PSAR p.6.4~3).



602.58

6.2.59

6.2.60

b=

Section 6.2,1.3.5 of the PSAR rveferences Appendix A of NEDO

10329, "Loss-of-Coolant Accident and Emergency Core Cooling

Models for General Electric Boiling Water Reactors”, for the

reactor vessel level swell model used in the main steam line

break analysis. However, since the containment design basis break

i{s indicated to be the main steam line, the manner in which the

topical report model i. appliead to containment analysis requires

clarification as follows:

a. Reference the specific parts of Appendix A which are applicable
‘o the level swell associated with a main steam line blowdown
analysis;

b. List any conservative assumptions which were incorporated in
the model for containment analysis purposes;

¢. Provide results of the level swell times that are calculated by
the model considering various reactor operating conditions such
as full power, “ot staniby etc.; and

d. List the input parameters used in the above analyses.

Specify the pump heat rate input (btu/sec) to the containment follow-

ing a loss-of-coolant accident and justify its exclusion from the

long-term containment respoﬁso analysis described in PSAR Section
6.2.1.3.7.

Your response to Item 6.2.9 and discussions in the Regulatory staff's

meeting with you on August 10, 1973, indicate that for containment

mass and energy input rates, the primary system is modeled as a

single volume at the average primary system enthalpy. Justify that



6.2.61

6.2.62

g

this represents a conservative assumption for containment

analysis purposes considering that the recirculation loop
conditions display & significant (20 Btu/lbm) degree of sub-
cooling. Provide a blowdown table (mass and energy input rates
versus time) and containment response profiles for a recir-
culation line brezak assuming that the primary system is modeled

as one volume, vith the total mass inventory at operating pressure
and at the average enthalpy of the recirculation loops.

Provide an analysis of containment and drywell pressure response

to a main steam‘line or recirculation line treak (whichever is

the worst case) assuming that the react’r is at hot standby and

the suppression pool is at an elevated temperature corresponding

to the hot standby condition at the time of the break.

As indicated in response to Item 6.2.33, the vent flow mcdel as
described in GE Topical Report, NEDM-10320, "The General Electric
Pressure Suppression Containment Analytical Model" was used to
preduct the critical ilow threshold for the Mark III vent system.
This method is based on the principle that only the vapor region
determines the sonic .haracteristics of the two-phase mixture.
Using this assumption, ideal gas relationships have been used to
predict sonic flow., There are, however, experimental and analytical
data within the llterature that inli.ate the liquid phase does lower
the sonic ch' ;a-ceristics of the mixture below the value that would
be zalculated for only the vapor phase. Regulatory staff members

discussed wit) General Electric specific references indicating this






6.2,2

6.2.3

ENCLOSU 2
STATEMENT OF REGULATORY RTQUIREMENTS
GRAND GULE NUALEAKR STATION, ' vITS_1 AND 2

——— T — - — i ————, . —— Wt s—— —

DOCKET NOS3. 50-416 aAND 50-317

The Grand Gulf Nuclear Station Mark IIl1 Containment should have
the capability to operate recirculation mixing of hydrogen at
any time after 10 minutes following a loss-of=-coolant accident,
This assures a reasonable design basis to accommodate the metal-
water reaction extent indicated in Regulatory Guide 1.7. The
applicant has provided an analysis in Amendment 11 which accept-

ably demonstrates this capability for Grand Gulf,

You were requested, in Item 6,2.9(c), to justify the post-blovdown
drywell depressurization phase of the containment response. Your
response was not adequate. Item 6,2.47 in Enclosure 1 of this
letter, also addresses this concern., If this phenomenon cannot

be adequately denmonstrated, some positive means will need to be
provided to reduce the drywell pressure and ensure the returu of air

from the containment to the drywell,

You are proposinz a drywell design differential pressure which is
15% greater than the peak calculated differential pressure. We be-
lieve that a minimum of & 30% margin should be applied and that the
final margin will be a function of the conservatism of the pressure
response analysis which is under review.



