








ATTACHMENT B
Oyeter Creek Nuclear Generating Station
Compliance with 10 CFR 50.44(b)(2)

NRC Staff Position (Paragraph 2)

“Oyster Creek must be able to insure a mixed atmosphere in containment, as
required by Section 50.44(b)(2)."

GRUN Position

The Oyster Creek design insures that thers will pe a mixed atmosphere
in containment following a postulated lose~of coolant accident (LOCA), as

required by 10 CFR 50.44(b)(2).

Section 50.44(b)(2) states that “Each boiling or pressurized
light-water nuclear power reactor fueled with oxide pellets within
cylindrical zircaloy cladding shall be provided with the capability for....
insuring a mixed atmosphere in the containment." As described in FSAR
Section 6.2.5.3.7, complete mixing of the gases in containment dur ng the
first few hundred seconde of a LOCA is assured by the steam blowdow: and
subsequent condensation, During subsequent phases of the LOCA, there are
both natural mechanisms (i.e., natural dispersion phenomena) and positive
means of mixing (local turbulence caused by water epilling from the enc of
the broken pipe, and operation of either or both of the Containment Spray
System loops) which will assure uniform concentrations of combustible gaseas

in the drywell containment atmosiphere following a LOCA.
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ATTACHMENT C
Oyster Creek Nuclear Canerating Station
Compliance with 10 CFR 50.44(c)(3)

MRC_Staff Posjtion (Paragraph J)

"Oyster Creek must have an initially-inerted containment, as required by
Section 50.44(¢c) (M) ."

GPRUN Posation

Oyster Creek hae an inerted containment ae reguired by 10 CFR

§0.44(c)(3)(1).

Section $0.44(c)(3) states tha. "Notwithstanding paragraphs (c)(l) and
(€)(2) of this section: (i) Effective May 4, 1982 or 6 montha after initial
criticality, whichever is later, an inerted atmosphere shall Le provide'
for each boiling iight-water reactor nuclear power reactor with a Mark 1 or

Mark 11 type containment."

Oyster Creek's Technical Specification Section 3.5.A.6 requires that
the primary containment atmosphers reduced to less than 4% oxygen with
nitrogen gas within 24 hours after the reactor mode selector switch ie
placed in the run mode. The Technical Specification Section 4.5.M provides
for surveillance of the inerted containment by requiring the oxygen
concentration in the primary containment be checked at least weekly when an

inerted atmosphere is roquirod.z

3 FSAR Section 6.2.5.3.6 identifies that oxygen concentration ie
continuously recorded ind a high oxygen concentration (3.5%) ie
annunciated in the control room.
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Technical Specification Section 3.5.A.6 allows deinerting of the primary
containment to begin 24 hours prior to a scheduled shutdown. FSAR Section
6.2.1.1.1.h states that the inerted containment at Oyster Creek is achieved by
a containment gas inerting system which maintains a non-explosive atmesphere

in the containment. The system is described in FSAR Section 6.2.5,2.1.

The NRC Staff has agreed that Oyster Creek complies with the inerted

containment requirement of 10 CFR 50.44(C)(3)(i).3

3 Letter from J. N. Donohew, Jr. (NRC) to P.B. Fiedler (GPUN),
"Recombiner Capability Reguirements . . . ," March 13, 1987,
C~2
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section $0.44(b)(3) states that “Each boiling or pressurized light-water

power reactor fueled with oxide pellets within cylindrical eircaloy clidding

shall be provided with the capability for . . . controlling combustible gas

concentrations in the containment following a postulated LOCA."

Section 50.44(g) states:

For facilities with respect to vhich the notice of hearing on the
application for a construction permit was published on or before December
22, 1968, if the combined radiation dose at the low population zone outer
boundary from purging (and repressurization if a repressurization system
is provided) and the postulated LOCA calculated in accordance with Section
100.11(a)(2) of this chapter i(s less than 25 rem to the whole body and
lese than 300 rem to the thyroid, only a purging system is necessary,
provided that the purging system and any filtration system associated with
it are designed to conform w'*" the general requirements of Criteria 41,
42 and 43 of Appendix A to * 4 part., Otherwise, the facility shall be
provided with another type of combustible gas control eystem (a
repressurization system is arcep able) deaigned to conform with the
general requirements of Crituria &%, 42, and 43 of Appendix A to thie
part, If a purge system is used as part of the repressurization syetem,
it shall be designed to conform with the general requirements of Criteria
41, 42, and 43 of Appendix A to this part. The containment shall not be
repressurized beyond 50 percent of the containment design jressure.

1. Quster Creek's Combustible Gas Control System

It i® GPUN's position that t 3 Oyster Creek inerted containment system
provides the capability for controlling combustible gas concentrations in the
containment following a postulated LOCA, as required by Section §0.44(b)(3),
and that the inerted containment system is the combustible gas control system
which conforms to General Deeign Criteria 41, 42 and 43) for Oyster Creek, ase

required by Section 50.44(g).



The Oyster Creek inerted containment system meets the regulatory
definition for a combustible gas control system, Section 50.44(h)(2) defines

the term “"combustible gas control system” as

a system that operates after a LOCA to maintain the concentrations of
combustible gases within the containment, such as hydrogen, below
flammability limite. Combustible gas control systems are of two types:
(i) systems that allow controlled release from containment, through
filters if necessary, such as purging eystems and repressurization
systems, and (ii) systems that 4o not result in a significant release from
containment such a¥ recombiners,

The Oyster Creek inerted containment system maintains the concentrations
of combustible gases auch as hydrogen below flammability limits by ensuring
the initial oxygen levels do not exceed 4% concentration and do not exceed 5%
after the postulated LOCA. Because there can be no flammability, no releases

from containment are necessary.

Oyster Creek does not have a purging/repressurization system. As the
staff noted in paragraph 4(a), such a system is not required by NRC
roqulltlonu.‘ Section 50.44(g) establishes criteria for a purging system in
the event that doses from purging and repressurization, in the eirent of the
postulated LOCA, are less than 25 rem whole body and 300 rem th toid. 1t
doses for purging would exceed those levels, as in the case of Oyster Creek,
Section 50.44(g) states that the facility "shall be provided with another type

of combustible gas control system."

This correcte prior statements by the Staff that such systems were
required. Ses, g.g. Generic Letter No. 84-09, "Recombiner Capability
Requirements of 10 CFR $0.44(c)(ii)," May 8, 1984 (characterizing Owners
Group program aimed at demonstrating that "Mark 1 plante potentially
affected by need to rely on use of the safety grade purge/repressurization
system reguired by the original 10 CFR 50.44 rule as the primary means of
hydrogen control." (emphasis added))
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Although the regulation states that "a repressurization system is acceptable”
as meeting the requirement to have "another type of combustible gas control
system”, the language of Section 50.44(g) makes it perfectly clear that other
types of combustible gas control systems (such as the inerted containment
system) also may be used., This interpretation was confirmed by NRC's Office
of General Counsel,
we have reviewed your analysis and are prepared to agree that, on balance,
it is reasonable to interpret 10 CFR 50.44(g) and 50.44(c) (1) s0 as not to
preclude an inerted containment system from satisfying those regulations,
provided the inerted containment system is indeed found to be technically
acceptable.

Letter from T. F. Dorian (NRC) to R. F. Janecek (BWROG),

BWFDG-8737 Inerted Containment Systems”, August 31, 1987.%

For Mark ! containments, inerting has been found to be an
acceptable method to guard against damage to the plant from
hydrogen combustion. For example, the National Research Council
nas concluded that "the presence of an inert atmosphere in small
volume containments is a satisfactory approach to prevent

dotonmtionu."s

The 0GC opinion effectively overruled the NRC Staff's earlier statement
that "a paesive system, as the inerted containment, 1e not sufficient
alone to meet 10 CFR 50.44(g) and that an active system, such as the
containment inerting system, is required,” letter from J. N. Donohew, JL.
(NRC) to P, B. Fiedler (GPUN), "Recombiner Capability Requirements

« » » ¢ Mazech 13, 1987,

Report of the Committee on Hydrogen Combustion, National Research
Council, "Technical Aspects of Hydrogen Control and Combustion in Severe
Light-Water Reactor Accident" (1987), p. xviii.

EE————
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According to the Council's report, since Mark I containments "are made inert,
their failure due to hydrogen burning is considered to have a negligibly emall
probnbtlity." Similarly, the Staff's report on the resolution of

Unresolved Safety lssue A-48 stated that for Mark 1 containments "inerting the
containment atmosphere (by adding a combustibly inert gas, such as nitrogen)
effectively precludes combustion of any hydrogen qonoratod."a

This conclusion was also summarized in SECY-89-122, which stated that the
inerted containment for Mark I (and Mark II) plants "effectively precludes
combustion of any hydrogen generated. USI A-4E with respect to BWR Mark 1 and

I1 containments is not only resolved but fully implemented in the affected

plantu."9

2. Sources and Amounts of Combustible Cases

section 50.44(b)(3) reguires Oyster Creek to have the capability to
control combustible gas concentrations following a postulated LOCA. The

Oyster Creek combustible gas control system has this capability.

1d:s¢ P+ 31

. NUREG-1370, "Resoclution of Unresolved Safety lesue A-48, ‘'Hydrogen
Control Measures and Effects of Hydrogen Burns on Safety Equipment’'”
{September 198%), p. 3.

9

SECY-89-122, "Resolution of Unresolved Safety Issue (USI) A-48, 'Hydrogen
Control Measures and Effects of Hydrogen Burne on Safety Equipment '™
(April 19, 1989) p. 2.



Sections 50.44(b)(3) and 50.44(9) were added to 10 CFR Part S0 in 1978,
pefore the Three Mile lsland accident. The accident scenario to be considered
for Sections 50.44(b)(3) and 50.44(g), i.e., a postulated LOCA followed by
degraded ECCS performance resulting in localized core overheating, remained
unchanged when the Commission added additicnal combustible gas control

regquirements after Tut.lo

The Three Mile lsland accident resulted in "a severely damaged or
degraded reactor core . . - with hydrogen generation well in excese of the
amounts required to be considered for design purposes by 10 CFR Section 50.44,

Standards for combustible gas control system in light water cooled

o 5

reactors. Post~TMI rulemakings added new provisions to Section 50.44 to

deal with the TMI-type accxdont.lz These provisions were added explicitly

to deal with postulated accidents that resulted in much more severely degraded

10 g9 45 Fed. Reg. 65465, 65468 (1980) ("the remainder of Section 50.44,

particularly in regard to the hydrogen generation assumptions, is not
being considered for revision at this time"); 46 Fed. Reg. 58484 (1981)
("the Commission wishes to leave in place the existing provisions of
Section 50.34 because of the reguirements for dealing with design basis
accidents. These include, for example, requiring . . . the capability to
deal with hydrogen from radiolytic decomposition of the reactor coolant
and the corrosicon of metals.")

11 see 45 Ped. Reg. 65467 (1980).
, 588 45 Ped. Reg. 65466 (1980); 46 Fed. Reg. 26491 (1381); 46 Fed. Reg.

58484 (1981); 46 Fed. Reg. 62281 (1981); 50 Fed. Reg. 3458 (198%5).



cores than the pre-TMI portions of Section 50.44. While the poet-TMI
rulemakinge of Section 50.“(c)(3)(1)13 did require that Mark I containments
(such as Oyster Creek) be inerted, they did not change the separate

requirements of Section 50.44(b)(3) and 50.44(9).1‘

To meer the regquirements of these rules, the amount of combustible gases 18
therefore to be based on the accident scenaric on which the pre-TMI portions
of Section 50.44 were based. It is inappropriate to guantify the combustible

gas generation based on post~TMI considerations.

13 sgg 46 Fed. Reg. 58484 (1981)

4 The NRC Staff acknowledges that “those Sections (of Section 50.44] that
existed prior to this latest revision [of Section 50.44, effective
January 4, 1982, 46 Fed. Reg. 58484) are still based on DBA
considerations.” Encl. 1, p. 3, to letter from S. A, Varga {NRC) to R.
L. Long (GPUN), "Clarification of NRC staff Position on Hydrogen
Mitigation Requirements . . . ," November 6, 1990,
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The sources of the hydrogen gas to be controlled are (1) the metal-water
reaction involving the fuel cladding and the reactor coclant, (2) radiolytic
decomposition of the reactor coclant, and (3) corrosion of motall.ls 10 CFR

50.44(a). The amount of hydrogen to be produced by metal-water reaction is

16

defined with great precision by 10 CFR 50.44(d). F.r facilities such as

6,17

Oyster Creek that ere in compliance with 10 CFR 50.4 the amount of

hydrogen is the greatei cof
1, Five times the amount of hydrogen calculated in demonstrating
compliance with Section S0.48(b)(3); or

& The amount that would result from reaction of all the metal in
the outside of the fuel cladding to a depth of 0.00023 inches,

1% The amount of hydrogen gas produced by the corrosion of metals "is so

small that it is not important to reactor safety considerations." Report
of the Committee on Hydrogen Combustion, National Research Council,
“Technical Aspects of Hydrogen Control and Combustion in Severe
Light-Water Reactor hccidents" (1987), p. 12. The Stuff also indicates
that corrosion-generated hydrogen need not be considered. Se@ letter
from J. N. Donohew, Jr. (NRC) to P. B, Fiedler (GPUN), "Recombiner
Capability Regquirements of 10 CFR 50.44(c)(3)(ii)," March 13, 1987
(safety~related combustible gas control systems regquired by Section
50.44(g) "are for the control of the hydrogen and oxygen (combustible
gases) generated from the metal-wa*er reaction and the radiolysis of
water during the design loss-of~coolant accident (LOCA).") It is
therefore not considered further.

16 Section 50.44(d) is cross-referenced by Section 50.44(a), further

demonstrating that the amount of hydrogen generated by metal-water

reaction is the amount defined by Section 50.44(4d).

17 cee Safety Evaluation Related to Amendment No. 129, October 31, 1988,
para. 6.0.
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The amount of combustible gases from the other sigaificant source ==
radiolytic decomposition of reactor ccolant == is not directly defined by the
rule. However, it is indirectly defined by the rule and the rule’'s regulatory
history. The amount of radiclytic combustible gases is cliearly intended to be
pased on pre-TMI type accidents.

1R

Section 50.44(b)(3) and 50.44(g) are pre-TMI regulations. They were

promulgated to address the types of accidents that NRC considered prior to the
1M1 accident. Section 50.44(h)(1), also adopted as a part of the original
1978 rule, provides a definition of the type of accident that the pre-TMl

portions of the rule were intended to cover:

Degradation, but not total failure, of emergency core cooling
functioning means that the performance cf che emergancy core cooling
system is postulated, for purposes of design of the combustible gas
control system, not to meet the acceptance curiteria in Section 50.46 aud
that there could be localized clad melting and metal-warer reaction to
the extent postulated in paragraph (d) of this Section., The degree cf
performance degradation is not postulated to be sufficient to cause core
meltdown.

Thies definition was explained in the Supplementary Information
accompanying both the 1976 proposed rule and the 1978 final rule. 1In 1976,
the Commission explained the proposed rule as follows:

The Commission has always separated the design bases for ECCS and for

containment systems and has required containment systams such as the
combustible gas control system to be designed to wi' tand a _more

L9snllx.ggsxnﬂnﬁ.snnﬂl&ign of the reactor than the E( 5 design basis

permits.

18 Both Sections were added to the NRC's rules in 1978, 43 Fed. Reg. 50162

(1978), based on a 1976 proposed rule, 41 Fed. Reg. 46467 (1976).

19 see 41 Fed. Reg. at 46468, (emphasis added).



In issuing the 1978 final rule, the NRC described the conditions covered by

the rule as follows:

It is assumed for conservatism that the emergency core cooling does not
fail completely but that ite performance is degraded to such a extent

that a small fraction of the core becomes overheated. Thie could be

caused by conservatively assuming the existence of a hot-spot effect of
assumed coolant flow starvation resulting from (1) delivery of
less-than-planned cooling to a Jgcalized ares and (2) iogal flow
plockage that might be associated with exceesive fuel deformation,
partial core support failure, etc. While such conditions are not
assumed to lead to core meltdown, they are assumed to result in
additional hydrogen prodvctsgn above that calculated by Appendix K,
"ECCS Evaluational Models."

Thus, the amount of radiolytic oxygen to be considered under Sections 50.44
B(3) and 50.44(g) is the amount generated during a LOCA in which the ECCS
performance is degraded so as to cause overheating c¢f a small fraction of the

core.

3. NRC Staff Posjition on Amounts of Radiolvtic Cases

Because Oyster Creek's containment is inerted, the amount of hydrogen
generated by radiolyeis (or by metal-water reaction) doee not control

flammability. Absent a source of oxygen, the containment atmosphere can never

20 gee 43 Fed. Reg. at 50163, (emphasis added).



I e e b - I —— W e -

reach flammability. Therefore, the only significant issue i# the oxygen

generation rate. !

The NRC Staff takes the position that Regulatory Guide 1.7 must be used

22

to calculate the oxygen generation rates from radiolysis. Aside from the

fact that "compliance with (Regulatory Guides| is not roqu'xrod,"23 the

oxygen generation rate assumption in Regulatory Guide 1.7 is overly
conservative and should not be used. 8§00 too are the mose recent oxygen
generation rates provided by the Staff in Encloeure 2 to the November &, 1990

NRC letter.

Regulatory Guide 1.7 lists as an "acceptable assumption” for the oxygen
yield rate G(0,) the value of 0.25 molecules/100 eV. The Staff has stated
chat "this value is not based on any specific mechaniem of radiolysis but is
chosen to bound all possible cases and consequently it tends to overpredict

the rates of generation of radioclytic oxyqon."24

2 Indeed as more hydrogen is produced, recombination with the available

oxygen reduces the amount tnat could support flammability.

22 "Safety Guide 7 reguirements have been and continue to be the basis for
acceptance for the DBA events.™ "It is felt that the supporting

analyses must use Safety Guide 7 assumptions . . . " Encl. 1, p. 5, 7 to
November 6, 1990 letter from S. A. Varga (NRC) to R. L. Leng (GPUM
(emphasis added); "The Staff . . . continues to regquire that the

generation rates in Regulatory Guide 1.7 be used to demonstrate
compliance with the Combustible gas control requirements of 10 CFR
50.44." Safety Evalustion Relating to Generic Letter B84-09 (March 13,
1987), encl. to lettaer from J. N. Donohew, Jr. (NRC) to P. B, Fiedler
(GPUN), "Recombiner Capability Requirements . . . ," March 13, 1987
(emphasis added).

23 Introductory Note to Regulatory Guide 1.7,

24 S8¢ Encl. 2, p. 1, to letter from 8. A. Varga (NRC) to R. L. Long

(GPUN), Ncvember 6, 19%0.
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To support this non-mechanistic sesumed rate, the Staf{ developed a
sathematical radiolyeis moedel which, based on experimental data from Oak Ridge
National Laboratory, ylelded oxygen generation rates ranging from O(Ozb s 0
to 0,19 for the nonboiling case (fepending upon the dissclved hydrogen

concentration) and G(Oy) = 0.19 to 0.22 for the boiling cuo.2s

These values depend on the amount of ilodine released from the fuel
rods, The greater the ilodine release, the higher the oxyyen generation
tlt..z‘ The Staff assumed “the maximum credible lLodine concentration.”
id. This concentration was based on the “maximum degradation of core allowed
by 10 CPR 80.44(d)(1) and 10 CFR 50.46(b)(3)," which the staff described am "a
LOCA in which five percent of fuel cladding was oxidized by reaction with
steam producing fallure of all fuel rods and overheating of the core, but
without initiation of fuel melting." g, Based upon a Sandia .tudy,z, the

Staff assumod that 30 percent of the total fuel ilodine inventory would be

released,

" See Encl. 2, p. 2, to letter from 8. A. Varga (NRC) to R, L. lLong
(GPUN), November &, 1990,

6 The Staff indicates that the lower oxygen generation rates used in
NEDO-22165 were based on that document s assumption of zero or low
dissolved lodine concentrations. Encl. 2, p. 3 to November 6, 1990
letter from Varga (NRC) to Long (GPUN).

L D. D. Thayer, et al., "Updated Best Estimate LOCA Radiation Signature,”
NUREG/CR-2367, Sandia National Laboratories (August 1981).




These aspunptions are incorrect for several reascnsi

J
}
&. The Staff should not have assumed that five percent of the fuel |

|

cladding would be oxidired, W . ile five percent is {he maximum 1

metal water reaction allowed by 10 CFR Bection $0.44(d) for any |

plant, it ie more than twice the value allowed for Oyster Creek,

Where "no evaluation of compliance in accordance with Section

50.46(b) has been submitted and evaluated," a five percent

metal-water reaction must be aouumod.za This provision does not ;

apply here; since Oyster Creck's Section SC.46(b) evaluation hae

been submitted and evr° ted.’” For a facility such ae Oyster

Creek that is in coupi, @ with Sertion 50.46(b), maximum

metal-water reaction to be considered i1e the MWR that results in the

max fmum hydrogen gencution allowed by Section 50.44(d)(1), i.e.,

“five times the total amount of hydrogen calculated in demonstrating

compliancve with Section bO.lG(b)(3)'.3° While the amount o/

hydrogen calculated pursuant to Section $0.46(b)(3) “"shail not

gxceed 0.01 times" the amount of hydrogen from metal-water reaction

of all the c¢ladding, it ie the calculated amount of hydrogen (to a

maximum of 1 percent) that is required to be used by Section

28

29

30

Seq Section 50.44(d)(2).

Letter from A. W, Dromerick (NRC) to E. B, Fitzpatrick (GPUN), "lesuance
¢f Amendment ," Safety Evaluation Related to Amendment No, 129,
October 31, 1988,

Section 80.44(d)(1) msete forth as an alternate to the “five times
Section 50.46(b)(3)" standard, the amount of hydrogen resulting from the
reaction of all the outeide cladding to a depth of 0,00023 inches. The
larger of the two values muet be used. For Oyster Creek, the amount of
hydrogen caleulated under the “"five times Section 50.46(b)(3)" standard
i8 greater than the amount calculated under the 0.00023 inches

standard. GPU Nuclear Topical Report 88, "Oyeter Creek Plant Specifle
Oxygen Generation Following a LOCA."

D=13
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b.

§0.46 (and, for Section 50.44(d)(1), five times the calculated
amount ), For Oyeter Creek, the caloculated amount of hydrogen for
purposes of Section 50.46(b)(3) is the amount of hvdrogen resulting
from a MWR of 0.448 porcont.’l Five times that value is 2.24
percent. This (e the appropriste value to use for Oyster Creek for
purposes of Section 50.44(d)(1), not five porc.nt.’a The Staff'se
statement in ite March 13, 1991 meeting summary that “the DBA case
fer compliance with 10 CFR $0.44 wae & percent metal water reaction"

ie therefore incorrect.

The Staff should not have assumed that all fuel rods would fail or
that the entire core was overheated. These assumptions are
inconsistent with fection 50.44(h)(2)'e definition of "degradation,
but not total failure of emergency core cooling function,” which
referes to "localized clad melting." It is also inconsistent with

the description of the accident provided in the Supplementary

i

32

fge.

NEDC~31462+~P, "Oyster Creek SAFER/CORECOOL/GESTR~LOCA

Lofe~of~Coolant~Accident Analyeis® (Auguet, 1987), Table 5.2, submitted
by letter from R, F. Wileon (GPUN) to WRC, "Technical Specification
Change Request," March 30, 1988,

The Commission made this clear in the Supplementary Information
accompanying the 1978 rule, noting that "the amount of metal-water
reaction assumed in the proposed rule is less congervative for certain
plants when compared with the § percent previougly assumed by the NRC,*
43 Fed. Reg. at 50163,

b=14




Information accompanying the rulemaking which added Section 50.44(d)
to the NRC rules., There, the Commiseion stated that under the
conditions of Section $0.44(d) (1), only & small frection of the

33 4y only & small fraction of the core

core becomes overheated.
becomes overheatad, it ie inappropriate to assume that all fuel rode
would fail, The Staff assumes that all rods fall and are heated to
1600°C. 7 The Staff also makes the "highly conservative®

assumption that all fuel rode in the core are at the same centerliine
temperatures with no radial temperature dependence assumed within
the fuel rod.’® These assumpt lons are inconsistent with an

accident where core overheating is limited to & small fraction of

the core.

The Staff should not have assumed that 30 percent of the total fuel
iodine inventory ie released. There is no basis for this
assumption. The 30 percent value comea from NUREG/CR-21367, cited in
Enclosure 2 (p. 2) to the Staff's November 6, 1990 letter. That
report estimates that 308 of the total fuel ilodine inven.ory would
be released by the time that fuel meiting begins, The 30 percent
assumpt ion is inappropriate for several reasons, First, it ie based
on experiments with reactor fuel with a burn-up of approximately

30,000 uvd/n?.’e There i# no indication that the Sandia report

a3

34

s

36

See 43 Fed. Reg. at 50163,

fge Memorandum from V. BSesacoya (NRC) to W. R, Butler {NRC), “Hydrogen
Recombiner Capability in Millstone 1 Plant," November 26, 1982, p. 3
(“Assuming failure of all rods, iodine releases at high temperature are
estimated as follows . . . At 1600°F (2912°F) 30% of total fuel
inventory").

§88 NUREG/CR-2367, p. §.

§ee NUREG/CR-2367, p. §,
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or the Staff adjusted for the fact that the Oyster Creek coc w . d
not have that high a burn-up level. The core average . ."i2 .7 .
for sctual end-of-cycle 12 conditions at Oyeter Cr- &« 7.7 2
uld/ﬂ?.” This value is typical of previous end &1 & /i
conditions. Second, the 30 percent assumption is cesccibed in
NUREG/CR=2367 as the "gap release"’, which ie the release phase
immediately preceding meitdown release. NUREG/CR-2367, p. 3. Since
sections S0.44(b)(3), $0.44(d)(1) and 50.44(g) are only intended to
invelve an accident in which "a small fraction of the core becomes
overheated, " 43 Fed. Reg. at 50163, it ie clearly inappropriate Lo
consider all the lodine released up to the very point at which the
meltdown release from the core begins. Third, the Staff has
arbitrarily picked an lodine release fraction that le probably an
order of magnitude too high. 1In a November 1982 internal NRC
n-norondum,’. the Chief of the Chemical Engineering Branch, for
the purpose of "calculating the amount of radiolytic oxygen
generated during post-LOCA conditions, " presented seven estimates of

the amount of lodine released.

1.3% of total ‘vel inventory (Chemical Engineering Branch, NRR)

1.8% of total fuel inventory (Core Performance Branch, NRR)

37

38

f88 GPUN TR-04%, "Reload Information and Safety Analyeis Report for
Oyster Creek Cycle 12 Reload” (March 1988) (reference 2 in Safety

Evaluation Related to Amendment No. 120, October 31, 1988).

See Memorandum from V. Benaroya (NRC) to W. R. Butler (NRC), "Hydrogen
Recombiner Capability in Millstone 1 Plant," November 26, 1982,
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4a.

4.

0.68 of total fuel inventory (License of Milistone 1)
0,038% of total fuel inventory at 1200%

300 of total fuel inventory at 1600°C

Negligible (based on DBA best estimate by Statt)

$08 of total fuel inventory (Regulatory Guide 1.7)

The Staff has not apparently sought to rely on the S0V assumption in

Regulatory Guide 1.7. The 30V estimate should also have been

disregarded., Indeed the November 26, 1982 Memorandum states that

both the 308 and 0% cases "are not applicable.” The 50 percent

Regulatory Guide 1.7 eetimate, according to the Memorandum “"doee not

have & mechanistic basis.” The 30 percent, 1600°C estimate is

similarly inapplicable since the scenarios under which fuel could

reach that temperatuse, according to the Memorandum, "are not

considered in our licensing reviews" and, in any event, even in
Y

those scenarice, the fuel would only resch that temperature "for a

short period of time."

For all of these reascns, the oxygen generation rates presented in

Regulatory Guide 1.7 and in the Staff’'s November 6, 1990 letter are

inappropriate.
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Following the NRC'e adoption of the post-TMI additions to 10 CFR
$0,44 applicable to Mark I containments, the BWR Owners' Group developed and
submitted to the NRC a study predicting the amount of oxygen which would be
produced following & Loch. ¥ As discussed in Attachment E, Section 4,
Oyster Creek is bounded by the analyeis of NEDO-2216%, and because cf the
Oyster Creek design, KEDO-22186 substantially overpredicts the amounts of

combustible gas mixtures that will be generated at Oyster Creek.

The NRC Staff has accepted the NEDO-2215%5 analysis with respect to the
recombiner requirements of 10 CFR 80.44(c)(3)(ii) and Generic Letter
.400’.‘0 The Staff ..as, however, not been willing to accept NEDO-2216% for

other purposes. In ite November &, 19%0 1-ttot.‘1

the Staff for the firet
time spelled out in detail ite oh, ctione to NEDO-22188., Enclosure 2 to the
November 6, 1990 lottor‘2 argues that NEDO-2215% underpredicted the

generation of radiolytic oxygen because it failed to adequately account for

the effects on radiclyeis of jodine dissclved in the reactor coolant following

" Sge NEDO-22185, "Generation and Mitigation of Combustible Gas Mixtures
in Inerted BWR Mark I Containments,” June 1982, submitted by letter from
7. J. Dente (BWROG) to D. G. Eisenhut (NRC), "NEDO-22188 . . . ,"
Auguet 12, 1982,

40
See Attachment E.

“ Letter from §. A. Varga (NRC) to R, L. Leng (GPUN), “"Clarificarion of
NRC Staff Position . ., . ," November 6, 19%0,

42

“Safety Evaluation by the Office of Nuclear Reactor Regulation, General
Electric Company's Methodology fer Determining Rates of Generations
(sic) of Oxygen by Radiclytic Decomposition (NEDO-22158)," July 6, 1989,
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the LOCA. As discussed in more detail in the preceding Section of this
Attachment, the Staff provided various oxygen generation rates which it
belileved would require Oyster Creek to install a purge/repressurization system
in order to avoid combustible levels of hydrogen and oxygen in the post~LOCA
environment., The discussion in that Section demonstrates why it ie

inappropriate to use the oxygen generation rates put forward by the staff.

in order to address the concerns expressed in Enclosure 2, GPUN has
prepared Topical Report 81, “Oyster Creek Plant Specific Oxygen Generation
Following & LOCA," a copy of which is attached. The Topical Report calculates
the oxygen concentration in the Oyster Creek containment aiJ a tunction of time
following the postulated LOCA and specifically accounts for the concentration
of hydrogen and iodine in the containment water on the generation of

radiolytic oxygen

Levels of Lodine released into containment water are determined from
calculated fuel centerline temperature, uming the values presented in
NUIIO/CI'2367.‘J Fuel rod temperatures, percent metal-water reaction and
numbers of failed fuel rods are determined by a plant specific fuel heat-up
calculation using the HUXY code approved ftor 10 CFR 50 Appendix K calculations

at Oyster Creek.

83 5. b, Tharer, et. al., “Updated Best-Estimate LOCA Radiation Signature,"

NUREG/CR-2367, Sandia National Laboratory (August 1981).
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Using the Oyster Creek plant specific ‘odine and hydrogen concentrations,
the oxygen concentration was calculated using the methodology described in
Appendix A to Section 6.2.5 of NUREG-0ROOD, "Combustible Gas Coutrol in
Containment." The only modification vo thies methodology & that the
non=bolling oxygen generation rate ie calculated as a function of dissclved
iodine and hydrogen. The effect of dissclved iodine and hydrogen .ie added to
the NUREG-0800 methodology by the eguation presented in & June 23, 1982 memo
from K. 1. Parcezewski (NRC) to V. Benaroya (NRC) "Radiolysis of Coclant Water

in Milletone 1."

The Topical Report shows that the effect of disscived iodine in the
containment water on the oxygen generation rate is offeet by the effect of
dissolved hydrogen resulting from the metal-water reaction and from
radioclysis. Because of this effect, oxygen concentration in the Oyster Creek
containment in the event of a LOCA, with severely degraded ECCS performance,
is not likely to reach § percent. Even using the assumed release of 30
percent of the total core Lodine relied upon by the statf, %Y and o
conservatively estimated 408 metal-water reaction would take cver 1J monthe
tollowing the LOCA for the oxygen concentration in the Oyster Creek

containment to reach § percent.

Based upon the Topical Report, the Oyster Creek inerted containment
eystem will adequately protect againat the combust ible gases generated by a
postulated LOCA, even if it (s assumed that the performance of the ECCS is

severely degraded,

" §ee Encl. 2, p. 3, to November €, 1990 letter.
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ATTACHMENT E
Oyster Creek Nuclear Generating Station
Compliance with 10 CFR 50,44

NEC _Staff Positien (Paragraph £)

At the present time, the Staff is unable to determine if Oyster Creek
must rely on & purge/repressurization system as the primary means for
combustible gae control following a LOCA as discussed in Sections 80.44(b)(2)
and iO.‘C(').
models and accompanying assumptions, such a determination im impossible.
However, the Staff believes (t is highly probable that a
purge/repressurization system will be shown to be neeaed.

(&)

Without an Oyster Creek plant unigue analyeis using RG 1.7,

1t Oyster Creek relies upon a purge/repressurization system as the
primary means for combustible gas control fellowing & LOCA, then the
plant must have either an internal recombiner or the capability to
inetall an external recombiner following the start of an accident,
a8 required by Section 50.44(e)(3) (L),

(1)

1id)

NEDO=22155 may be used for the purposes of determining whether
recombiner capability must be provided. Within this limited
context, purge/repressurization may be shown as not the
primary means of hydrogen control. However, the consegquences
of use of the purge/repressurization saystem considering RG 1.7
assumpt ions must be considered when evaluating potential
oxygen sources.

The following prereguisites must be met if elimination of the
need for recombiner capability ie to be considered as
contained in Section $0.44(c)(3)(il)., These prereguisites
were first eet forth in Generic Letter (GL) 84-09 (May 8,
1964),

(A) Oyster Creek technical specifications and &
conditions for operation (LCOs) must requ .- i the
containment atmosphere be less than four « axygen

when the containment is reguired to he i

(B) Oyster Creek uees only nitrogen or recycled containment
air in all pneumatic control esystems within containment;
and

(€) There are NO potential sources of oxygen in containment
other than those resulting from reactor coolant
radiolysis. Reliance on a system which uses air to
repressurize the containment to comply with other
requirements of 10 CFR §0.44, such as an ACAD system, i
inconsietent with this prerequisite,
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1f Oyster Creek uses an ACAD system, it does not fulfill
the third prerequisite of GL F4-09, and recombiner
capability must be provided for in accordance with 10 CFR
$0.44(c)(3)(44)« However, use of an NCAD system, which
meets the reguirements of GDC 41, 42 and 43, will not be
inconsistent with the third prereguisite of GL 84-09.

(b) 1f recombiners are reguired at Oyster Creek such recombiners must
meet the requirements of Section 50.44(d). Jee Section
SO.44(e) (D) (4h).

(€) 1f external recombiners are relied upon at Oyeter Creek, the
penetrations used for the external recombiners muet meet the
eriteria in Section 30.44(¢)(3)(44)(A) and (B).

GEUN Position

As set forth i= Attachment D, Oyster Creek does not have a

purge/repressurization system and does comply with the reguirements of 10 CFR

$0.44(b (3) and $0.44(g) without the need to install such a system. Oyster

Creek is not reguired by 10 CFR S0.44(¢)(3)(4i) to inatall either an internal

recombiner or the capability to install an external recombiner following the

start of an accident.

Section $0.44(¢)(3)(44) provides that notwithstanding the reguirements of

sections $0.44(c)(1) and (2),

By the end of the first scheduled refueling outage beginning after
July §, 1962 and of sufficient duration to permit required
modificationn, each light-water nuclear power reactor that relies
Upon & purge/repressurization systen as the primary means of
controlling combustible gases following a LOCA shall be provided
with either an internal or external recombiner focllowing the start
of an accident. The internal or external recombiners must meet the
combust ible gas control reguirements in paragraph (d) of this
section, The containment penetrations used for external recombiners
must either be:

(A) Dedicated to that service only, conform to the requirements of
Criteria 54 and 56 of Appendix A of this part, be designed
againet postulated single fallures for containment isolation
purposes, and be sized to satiefy the flow requirements of the
external recombiners, or
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(B) Of a combined design for use by either external recombiners or
purge/repressurization systems and other systems, conform to
the reguirements of criteris 54 and 56 of Appendix A of this
part, be designed against postulated single failures both for
containment isolation purposes and for operation of the
external recombiners or purge/repressurization systems, and be
sized to satisfy the flow reguirements of the external
recombiners or purge represpuriration systems,

Since Oyster Creek does not "rel(y) on & purge/repressuritation system as the
primary means of controlling combustible gases following a LOCA," section
$0.44(¢)(3)(44) does not require Oyster Creek to install recombiners or the
capability to install recombiners. Ae set forth in Attachments C and D, the
Oyster Creek inerted containment system provides the means for adequately
contrelling sombustible gas in the event of a postulated LOCA, Therefore, the
basis for Oyster Creek's compliance with 10 CFR 80.44(c)(3) (i) is that Oyster
Creek <oes not rely on & purge/repressurization system as the primary means of

controlling combustible gases following a LOCA, Nor does Oyster Creek need to

rely on such a system.

1.  Generic Letter 84-09

Notwithetanding the absence of & purge/repressurization systemn at Oyster
Creek, the Staff reguested that GPUN (and all other Mark I BWR owners who
concluded that recombiners were not required for their facilities) submit a
rerponse to the May 8, 1984 Generic Lettes No. 84-0%. That letter set out the
Staff's determination "that a Mark I BWR p'ant will be found to not rely on
purge/repressurization systems as the primary means of hydrogen control, it
certain vechnical criteria are satisfied.” The Generic Letter stated the

three criter.a as follows:



) ' (1) ‘he plant has technical specifications (limiting conditions for
peration) reguiring that, when the containment is required to
@ inerted, the containment atmosphere be less than four
jercent oxygen, and

(2) The plant has only nitrogen or recycled containment atmosphere
for use in all pneumatic control systems within containment,
and

{(3) There are ro> potential sources of oxygen in containment other
than that resulting from radiolysis of the reactor coolant.
Considerat .on of potential sources of inleakage of air and
cxygen ints containment should include consideration of not
oen'y normil plant coperating conditions but alec postulated
losp~of~coolant~accident conditions. These potential scurcee
of inleakage should include instrument ailr systems, service alr
syrtems, MSIV leakage control syetems, purge lines,
peletrations pressurized with air and inflatable door seals.

Even though Oyster Creek does not need to show compliance with these

criteria to be in compliance with 10 CFR $0.44(c)(3)(4i), compliance with the

three technical criteria has been shoun by cpun, 4®

criterion. ]l (Oxygen Technical Specification): Oyster Creek
Technical Specification 3.5.A.6. provides that primary containment
atmosphere shall be reduced to leess than 4.0% oxygen with nitrogen gas
within 24 houre after the reactor mode selector switch is placed in the
run mede and that deinerting may commence 24 houre prior to a scheduled

-hutdawn.“

45 Letter from P. B. Fiedler (GPUN) to NRC, "Recombiner Capablility

Requirements of 10 CFR 50.44(¢)(3)(il) = Response t¢ Generic Letter
B84=90," July 13, 1984; letter from P. B, Fiedler (GPUN) to J. A.
Zwolinski (NRC), "NRC Reguest for Additional Information Regarding
Licensee Response to Generic Letter 84-09," August 14, 1985; letter from
R. F. Wilson (GPUN) to J. A. Zwolinski (GPUN) to J. A. Zwolinski (NRC),
“Combustible Gas Control and Suppression Pool Temperature Limits, "

June 16, 1986; letter from R. F, Wilson (GPUN) to NRC, "Combustible Gas
Control," May 31, 1988, encl. B.

Unyy~> “Oncentration is continuouely recorded and a high oxygen
concentration (3.5%) is annunciated in the control room., FSAR Section
‘I:"ll.“
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gritecien 2 (pneumatic control systems): All pneumatic functions in
containment during normal cperation are performed by the Drywell
Instrument ALr/Nitrogen system. |[FSAR Sections 9.3.1,2 and 6.2.8.3.6.b
and Operational Plant Manual pages 28.16 and 38.23). During normal
operation, that aystem i# supplied with nitrogen, Two nitrogen
compressors supply compressed nitrogen to perform all pneumatic
functions. 1In the event of a loss of nitrogen pressure or loes of power
to the nitrogen compressors, the syetem automatically transfers to an air
uupply." The failure/lese of the nitrogen system annuciates a control
room alarm. However, in the event of & LOCA, the containment (s
automatically isolated., Thus, any containment isolation would
automatically terminate all sources of flow (whether nitrogen or air) toe
the containment instrument system since the nitrogen/air supply to
containment uses the same penetration and containment lesolation

L1

valves. Igolation of the containment (netrument system continues as

long as the containment isclation signal le present,

47

a8

§ee letter from R. F. Wileon (GPUN) to J. A, Ewolinski (NRC),
"Combustible Gas Control and Suppreseion Pool Temperature Limite," June
16, 1986; letter from R, F. Wilson (GPUN) to NRC, "Combustible Gas
Control,” May 31, 1988, encl. B. Although the Staff's March 13, 1987
Safety Evaluation (p. 2) states the Staff's understanding that air ise
supplied to the containment instrument system during normal operation,
this only ocours if the nitrogen supply failse,

The total volume of instrument air (corrected to atmospheric pressure,
represents about 0,168 of the volume of the Oyster Creek drywell., The
oxygen represented by thie potential addition of air wou'd represent
lees that 0.08% of the drywell volume. §Seg letter fror . B. Fiedler
(GPUN) to J. A, Zwolinski (NRC), "NRC Request for Addivional Information
Regarding Licensee Response to Generic Letter B84-09," August 14, 198S,
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Other air systeme (such a8 the Service Alr and Breathing Air
systems) uee separate hoses and are not connected into the drywell during
power operation. All penetrations are sealed by separate nitrogen
potties., There are no inflatable seals ueing air. The TIP purge systenm,
which may use nitrogen or air, by procedure only uses nitrogen during

power operation.

Criterion 3 (potential sources of inleakage): During normal
operation, there are no potential sources of oxygen in the Oyster Cruek
containment other than radiolyeis of the reactor coolant. The drywell is
maincained at a positive pressure of about 1.1 peig to 1.3 peig, with
makeup drawn from & liguid nitrogen trnk (minimum purity 99.7%). The
positive pressure maker oxygen inleshae through penetrations unlikely.
Oyster Creek does not rely on repressurization of the containment with
air to comply with the requirements of 10 CFR 50.44 and does not have an

Air Containment Atmospheric Dilution (ACAD) |yot¢m."

Oyster Creek's
Containment Inerting System has been referred to by the Staff as &
Nitrogen Containment Atmospheric Dilution (NCAD) system. The Contalnment
Inerting System is used to inert the containment as required by Technical

Specifications and to provide nitrogen makeup to the drywell and torus,

4%

Even Lf Oyster Creek had a ACAD system, which it does not, the
regquirement of 10 CFR 50.44 (¢)(3)(i4) to install recombiners or
recombiner capability, as nrted above only applies if the facility
relies on & purge/repressurization system as the primary means of
combustible gas control, The Staff statement that Generic Letter 84-09
grants relief from the hydrogen recombiner capability for those inerted
Mark I containments that do not rely on safety grade
purye/repressurization systems ae the primary means of hydrogen control
is inconsistent with the clesr language of section $0.44(e)(3)(4i) which
requires recombiner capability only for those Mark 1 containments that
rely on purge/repressurization as the primary means of hydrogen control.



A. W, Dromerick (NRC), "Summary of the June 27, 1989 Meeting with GPU
Nuclear . . . ,* July 10, 1989, encl. 3. The Containment Inerting System is
non-safety grade and is not relied upon to satisfy the criteria of Generic

Letts; 84-09 or to prevent combustible gas concentrations after a LOCA.

2. Pasookiner Reguirenente

Paragraphs S(b) and S(¢) of the sStaff's November &, 1990 letter set

forth requirements which recombiners and recombiner capability muet neet it

recombiners or recombiner capability im either required or relied upon at
Oystaer Creek. Since neither recombiners nor recombiner capability is required
or relled upon at Oyeter Creek, the requirements set forth in these paragraphs

are inapplicable.

Yent and Purge Procedures

Oyster Creek has adopted procedures to vent and purge the containment.

These do not constitute an additional source of oxygen with respect to Generic

Letter B4~09. The Staff's November 6, 1990 letter urged that Oyster Creek
“develop procedures for post-accident combustible gas control compatible with

the guidelines of Revision 4 to the BWR Owners' Group Emergency Procedure

Guidelines. **°
0 Letter from §. A. Varga (NRC) to R, L. Long (GPUN), "Clarification of
NRC Staff Poeition . . . ," November 6, 1990, encl. 1, p. 8.
E-7






Since these circumstances (hydrogen concentration above 6. 0 percent, oxygen
concentration at « $.0 percent) are beyond the scope of 10 CR 50.44, it would
be inappropriate . consider the vent/purge system &n additionsi source o
oxygen within the meaniny of the Generic Letter £4-09 criteria. Instead, the
EOPe are consistent with the Commission's general philosophy of dealing with
severe accidents, iL.e., the licensee should have emergency procedures that
take advantage of all available equipment, whether safety-related or not, to

deal with beyond-licensing basis conditions.

4. NEDO-ZASL

In reaching the determination that a Mark I BWR plar® will be found not
to rely on purge/repressurization systems as the primary means of hydrogen
control if it meets the three technical criteria, the Staff in Generic Letter
84-09 accepted the BWR Owners' Group's study, NEDO-22185, "Generation and
Mitigation of Combustible Gas Mixtures in Inerted BWR Mark 1 Containments”,
June 1982, submitted by letter from T. J. Dente (BWROG) to N, G, Eisenhut

(NRC), "NEDO=22188 . . . ,* August 12, 1982.%®

" fee. 0.9, letter from J, A, fwolineki (NRC) to P, B. Fiedler (GFUN),

*Meeting on April 10, 1986 ...", May &, 1986; memorandum from J. N,

Donohew, Jr. (NRC), “April 10, 1986 Meeting with GPU Nuclear ...,"
September 15, 1986, p. 4; letter from S. A. Varga (NRC) to R, L. Long
(GPUN), *Clarificsticn of NRC Statf Position ...," November 6, 1990,

CI\Cl. 1; Po "
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Oyster Creek has been shown to be hounded by the anaiyses of
ntuo-:axst." Because of the Oyeter Creek design, NEDO-22155 substantially
pver-predicts the amounts of combustible gas mixtures that will be generated
at Oyster Creek. These include significantly lower core power st Oyster Creek
than in the reference plant used in NEDO-22188 (1071 MWt va, 3359 MWt ),
siygnificantly greater drywell volume for Oyster Creek (180,000 te.? ve,
169,000 !t.a). ehorter equivalent bolling time for limiting LOCA (1008 for B
hours ve. 1008 for 12 hours), and meavured containment leakage greater than

maximum value used in analysis (0,204%/day v, 0.1\/dny).b'

The Staff stated that “"relative to the need for recombiner capability,
the NEDO report provioed & basis to accept the BWR Mark 1 Owner's Group
position that Mark 1 plante do not rely on the use of safety grade
purge/repressurization as the primary means of combustible gas control . ®?
Notwithetanding thie acceptance of NEDO-2R1%6, the Gtaff has stated that
NEDO~2215%5 was not acceptable for other purposes. For example, in the meeting

minutes of the April 10, 1986 meeting with GPUN, the Staff stated that (v hae

57 geg letter from P. B. Fiedler (GPUN) to NRC, “Final Rule on Interim

Requirements Related to Hydrogen Contrel , . . ", December 1%, 1982,
S8 See J. N. Donchew, Jr. (NRC), "April 10, 1986, Meeting with GPU Nuclear
Corporation ...," September 15, 1986, encl. 2.) letter from R. F. Wilson
(GPUN) te NRC, “"Combustible Gas Control", May 31, 1988, encl. A, p. 2.1
A, W, Dromerick, "Summary of the June 27, 198% Meeting with GPU Nuclear
ceaa™ July 10, 1989, encl. 3.

5% gee Letter from J. A. Zwelinski (NRC) to F. B, Fiedler (GPUN), “"Meeting
Of ‘W‘l 10’ 19" LI ;“ “.y bg 1986. P- 2»
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previously reviewed the G value data .n NEDO=2215%. 1t concluded that this
data could be used as A basis for the staff to Lesue GL 84-09 but was not
acceptable for use in combustible gas calculations for the design basis

Loch, *°

In Ate Novenber 6, 1990 letter the Staff states that NEDO-22155 was acceprable

for analyses called for by 10 CFR S0.44(e)(3) (L) tecause “the staff believed
that the models could be & more 'best estimate’ approach than those required
tor the supporting analysis of 50.44(g)." However, the Staff continued to

insist on the uee of the assumptions in Regulatory Guide 1.7 as “the basis of

acceptance for the DBA sventas, ¥

The Staff's position accepting NEDO-22168 for one combustible gas
control purpose but not for another is not supportable. There Le nothing in
the regulatory history to 10 CFR 50,44 which supporte the reguirements for
more conservative assumptions to satisfy 10 CFR §0.44(g) than are needed to
satiefy 10 CFR SO.44(c)(3)(4d), If NEDO-2218% ,s sufficiently reasonable to
satinfy section $0.44(c)(3)(id), it should aleo be reasonable enough to
patinfy section 50.44(g). Indeed, aince 10 CFR 50.44(c) () ie intended for
conditione that go beyond the design basis accident scenarios of section

$0.44(g), the Staff's position is counterintuitive.

0 Memorandum from J. N. Donohew, Jr, (NRC), "April 10, 19b¢ Mheting with
GPU Nuclear . . . " September 15, 1986, p. 4.

$ Letter from §. A Varga (NRC) to R, L, Long (GPUN), "Clarification of
”'c .t." ”.tt‘('" A .. “OVUMD.(‘ 6' 19’0. .ﬂC’l. 1. pl ‘o
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The Staff has aleoc stated that NEDO=2215% was “initially presented only
to support the exemption from the recombiner capability requirement."®?
Presumably this limitation is suggested to justify the Staff'es limited
acceptance of NEDO-22188, In fact, however, the NEDO report was submitted for
8 broader purpose. As stated in its tranemittal letter, NEDO-2215% “was
prepared by the BWR Owners' Group in response to Reference 1.° The report
itself states that ite purpose

is to determine if the existing inerted containment design
adeguately controls combustible gas concentrations to below
combustible gas limits without roqutsxng the use of hydrogen
recombiners Qr containment puraing
The Staff's primary criticiem of NEDO-22156 seems to be with the repost's
oxygen generation rates. The Staff believer that radicactive iodine in the
primary coolant, which can significantly influence the production of
radielytic oxygen, will be substantially greater than assumed in NEDO-2218%,
The Staff's analyeis used an assumed releane of 30V of the total fuel iodine
tnvuntory.“ However, the Staff subseguantly retreasted from ite reliance on

the 308 value.

62 Se¢ November 6, 1990 letter, encl. 1, p. 5.
6 g&¢ NEDO-221%8%, Summary, (emphasie added).
64

§ee¢ November 6, 1990 NRC letter, encl. 2, p. 2.



one could argue whether the amount be 30 percent, as assumed by the
staff, or some other nunber. However, we 4o not believe that such a
detailed discussion is necessary nor prudent. Since the staff has
always acknowledged that the events covered by 50.44 are
significantly more severe than those described by $0.46, the
presence t‘ large amounte of iodine should not be under
question.
Whatever the number, there is no logic in accepting the ivdine releases for
the purposes of section $0.44(c)(3)(ii) analyses while rejecting them for

section 50.44(9)-

The amount of ifodine assumed to be released muet have some basie, If the
staff is going to disregard the 308 value it previously proposed (which in any
event is shown in Attachment D t¢ be substantially overconservative), it must
provide support for some other value. The analysis presented by GPUN in
Attachment D presents such an evaluation specific to Oyster Creek. GFUN
believes that the values set forth in that evaluation conservatively estimate
the iodine releases, as well as the oxvgen and hydrogen generation rates, and
demonstrate that combustible levels of oxygen will not be reached at Cyster
Creek following either a DBA loss of coolant accident or a degraded ECCS lose

of coolant accident.

*
N

" Memorandum from A. W. Dromerick (NRC), "Summary of Meeting to

Discuss the Technical Evaluation Published by the Staff . . . ,”
March 13, 1991, p. 3.
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FTTACHMENT F
Oyster Creek Nuclear Generating Station
Compliance with 10 CFR S0.44(c)(3)(4id)

NEC SSaff Position (Paragraph 6)

*Oyster Creek must have high point vents for the reactor coolant eystem,
the reactor vessel head, and any other systems regquired to maintain
adeguate cooling if the accumulation of noncondensible gases would cause
lose of these systeme, as reguired by 50.44(c)(3(8dd). "

GEUN Position
Oyster Creek complies with the high point vent requirements of 10

C.F.R. S0.44 (o) () (444).

Section $0.44(2)(3)(14d) states:

To provide improved operational capability to maintain adeguate core
cooling following an accident, by the end of the firet echeduled outage
beginning after July 1, 19682 and of sufficient duration to permit required
modifications, each light-water nuclear power reactor shall be provided
with high point vents for the reactor coolant system, for the reactor
vessel head, and for other systems reguired to maintain sdequate core
cooling if the accumulation of noncondensible gases would cause the lose of
function of these systems. (High point vente are not required, however,
for the tubes in U-tube steas genearators.) The high point vents must be
remotely operated from the control room, Since these vents form a part of
the reactor coolant pressure boundary, the design of vents and associated
controle, instruments and power sources conform to the reguirements of
Appendix A and Appendix B of thie part, In particular, the vent system
shall be designed to ensure a iow probability that (A) the vents vill not
perform their safety functions and (B) there would be inadvertent or
irreversible actuation of a vent, Furthermore, the use of these vents
during and following an accident must not aggravate the challenge to the
containment or the course of the accident,



For Oyster Creek, the requirements for high point vents for the

reactor coolant system and the re ~tor vessel head are met by the five

safety-grade power cperated relief valves that are part of the automatic

depressurization -ylt.m.66 The NRC Staff founi this to be

acceptable.

y
. High point vente also exist on the isolation condenser.

(Refer to FSAR Sections 1.9.1% and 6.3.1.1.2). The NRC Staff has alaso

found theoe to be in compliance with 10 CFR 50.04|c)<3)(xs1).°

66

67

68

See letter from T. D. Keenan (BWROG) to D. G. Eisenhut (NRC), "BWR
Owner®' Group Position on NUREG-0578," October 17, 1979; letter from
1. R. Finfrock, Jr. (JCPL) to D, G. Eisenhut, "Follow-up to Reviews
Regarding the Three Mile Island Unit 2 Accident,® October 19, 1979;
letter from I. R, Finfrock, Jr. to D, G. Eisenhut, "NUREG-0578
Implementation - Oyster Creek Nuclear Generating Station," January 4,
1980; letter from D, B, Waters (BWROG) to D. G, Eisenhut,
“Preliminary Clarification of TMI Action Plan Requirements . . . ,"
October B, 1980; letter from D. B, Waters to U. G. Eisenhut,
“NUREG~0660/0737 Requirement I11.B.1: Reactor Coolant System Vents,"
April 24, 1981.

See letter from D, M. Crutchfield (NRC) to P. B. Fiedler (GPUN),
"NUREG=0737 Item II.B.l, Reactor Coolant System Vents," September 2,
1983, and enclosed safety evaluation,

§ee Letter from J. A. fwolinski to P, B. Fiedler, "Schedular

Exemption = Compliance with 10 CFR 50,44(c)(3)(4il) = Imolation
Condenser High Pointe Vents," April 24, 1986.
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