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L D4ARY

The Staff has made “he decision* that the new G.E. product line, BWR/6

Reactor - Mark 1II Ccatalirent, will be required to meet the corbustible ~a»
control provisions of Safelry Cuide 7. This Safety Guide provides certain
linitaticas on hydroren and owygen concentrations in the conteirrent to prevent
a combustible uixture of rhese two gases, #nd specifies that tne shorte-ter:
hydrogen release siould be bused on 5% of the zircaloy fuel claZiing reactiry
with water. . described in an amendment to the PSAR for the rand Gulf
application tne rarv III (ontainment design has been changed to camply with
Safety Guide 7. Hovever, thie design basis for hydrogen evolution containe
certain essuwiptious @s to the rate at which the metal-water reaction proceeds,
(Safety Cuide 7 does not aJdress metal-vater reaction rate cconsiderations,)

No decision has vet been rade by the Staff in regard to the acceptabilit,

of this desi n nasie for vstablishing the time rate of metali-water reaction
and the resulting flow of hydrogen out of the pressure vessel. ''e are
concerned that furcher delay in determining the acceptabiliiLy of che hydrogen
evolution desipn basis could effect the Grand Gulf review schedule.

DISCUSSIGH

In the Mark i1l Contaimment design, a&s incorporated {n the Crand Gulf applica~
tion, short-term conbusticlie zas control is accomplished by providinog &

forced circuleation eystem tifich mixes the drywell atmosphere ( 200,000 Ch. Ft.)
with the larjer containment volume ( 1,400,000 Cu., Ft.). ‘ilie volume of the
drywell is fnsufficient to wmaintain the hydrogen concentrati . n telow the level
of £ ur per cen' as specified in Sefety Guide 7. However, tie total volui e

of the containment and the drywell is sufficient to dilute the porentiel
hydrogen released from a 57, metal-water reaction to an acceptable level,.

In previcus BWR conteinmeut designs an inerted atmosphere is rellied on te
prevent & combustible mixture;, the Mark III Containment cannct Le inerted
primarily because personnel access into the contaimment is 1 ccessary during
normal operation. 1The tire rate of hydrogen relecse from the retal-vater

* "Safety Evaluation by the Uirectorate of Licensing, US AEC, in the tatter
of GCenerel Electric Company Mark IIl1 Contaimment Concept,' issued 10,5/72.
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reaction in en inerted containment has no effect on the desigu requirements,
However, in the Lark III1 Containment, atmosphere mixing must be delayed until
the "blowedown' {e completed end the energy in the drywell (s reduced to an
acceptably low level to avoid over-pressurization and excessive temperat.res

in the contaimrent vhen atmosphere mixing (which Lypasses the suppression pool)
{s i{nitioted, Ihus the mexirvm time ratec of hydrogen generation must be refined
s> that the containment can be designed to meet the requirescnts for both

euergy s'ppressicn and atmosphere mixing.

In smendments to the GCrand Gulf application MP&L has proposed a particulaer
design basis and calculational model, developed by G.E., for calculating the
meximud rete of hydrogen evolution, Briefly, the assumption is ~ade in tue
model that the peak clad temperature following a LOCA goes irrmediately to

2100 F end stays at that temperature indefinitely. The resvitin; hydrogen
evolution rate !s calculared using the procedure given in the ,E, Topical
Report MEDO=L1C13-77, "An Analytical Procedure For the Conservative Calculetion
of Core etal~.ater Neaction Following & Design Basie Loss=of-Covlent Accideat",
dated May, 1972, 1t should be noted that no mechanistic rationale has been
suggested to support this 2300 F assumption., The originally submitted
containment design has beecn modified to maintain the hydrogen concentration

(as calculated (rum this odel) within the Safety GCuide 7 linite, Using this
mydel for the Grend Culf cesizn the calculated hydrogen concentration in the
drywell reaches thie combusible gas control limit in about oue hour. Thus,

the atmosphere mixiny and energy suppression features of the conteinment ere
designed assuming that atmosphere wixing between the drywell and the containment
to control the hydrogen cuncentration will not be initiated uvntil after o
significant fraction of an hour elapses framwthe time of the denisn basis LOCA,

Although the sr8ff hes conpleted the first round review of the containment
design e7d has issued appropriate questiors to MPAL, the resncneible Brauch,
Containrent sSysteme, has stated that they .e continuing their "review of

te .., vodeling to include 8 time dependent metale-water rea-tion rate
suitable to wcdel the provisions of Safety Guide 7." 1In @ recent discussion
on this vatter U, La‘nus stated that @ decieion on an acceptenie hydrogen
generation basis had not yet been made but he assured us tnat {f the applicant
were proceeding dowr the 'wrong path'" in their contaimment dJesizn he would have
8o informed Reactor Projects. Although this assurance by Latnus is helpful,

& firm end definitive Statf pusiticn is needed. MNP&L end the prospective
BWR/6 = Mark I1I applicants are expending considerable resources in cdevei piug
designs based on this prcrosed basis and model, We believe rurtiner dely in
formulating @ firm policy not only could affect the Grand Gulf reviev sche'lile
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but reduces thc “tafl's flexibility to issue an independent  uluenent which
might result in & siynifi-antly different hydrogen evolution cesf:n basis
than the basis j;lven in tie Grand Culf application.

Higher management attention needs to be focused on this key decision to ied ce
the possibility cthet significant redesign will be requiredi cr that our

review of the “rand Culf application might be delayed. If ycu e~ree that (' {is
appropriate and would be useful in expediting & decision, I wiil arrange

a meetin; be:tveen [P & RP personnel to discuss the current statue of the
problem and, liopeful!y, to establish a schedule for reaching & firm steff
peaition in tuie ratter,

Crigiaal siened hy

Geruld Own

Gevald F, Oweley, Project Manager
Enilins VWater Reasctor Branch 1
Diyectnrate of Licensing
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