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Bonorable Nunzio J. Palladino

Chairman, Nuclear Regulatory Commission
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir:

SUBJECT: Mark III Containment Eydrogen
Control Owners Group (HCOG)
Final Degraded Core Hydrogen
Control Rule
BGN=-013

The Mark III Containment Evdrogen Control Owners Group (BCOG) understands
that the Nuclear Regulatory Commission (NRC) staff will brief the full
Commission on the proposed Final Degraded Core Rydrogen Control Rule on
November 9, 1983 and that the full Commission will vote om issuance of this
rule on November 10, 1983. The Background section of the proposed Federal
Register publication has undergone numerous revisions and has not previously
been available for public review and comment. The BCOG believes that ome
point in the Background sectiom should be clarified before publication of the
Feéderal Register notice and the Fimal Degraded Core Hydrogen Control Rule.

The second paragraph under "Systems and Components" in the Background
section presently states in part:

The Commission now believes, in view of the recent issuance of 10
CFR 50.49, "Environmental Qualification of Electrical Equipment
Important to Safety”, that there is no significant difference
betveen demonstrating survivability and demonstrating qualification.
Paragraph (f) of 50.49 describes several methods, one of which must
be used, for qualifying electrical equipment important to safety.
For example, for those licensees which have already demonstrated

~REC*p CHRuN. survivability, as described in the Supplementary Information of the

notice of proposed rule-making for this rule om hydrogen control
requirements, (46 FR 62281, December 23, 1981), the qualification

s v e 43 10 methods described in paragraphs (f) (2) and (f) (4) of 50,49 could
be used to show that the systems and components have been qualified.

1o this regard, the margins considered adequate for a degraded core
accident are less than those considered adequate for a design basis
accident due to the lower probability of occurrence of a degraded
core accident,
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This needs to be clarified to reflect the staff's intent to extend

existing environmental qualification to degraded core survivability. Based
upon conversations with the staff, the HCOG believes that the following
revised wording would provide the needed clarification. The underlined text
reflects the HCOG's requested clarification: '

The Commission now believes, in view of the recent issuance of 10
CFR 50.49, "Environmental Qualification of Electrical Equipment
Important to Safety”, that there is no significant difference
betveen demonstrating survivability and demonstrating qualification.
Paragraph (f) of 50.49 describes several methods, one of which must
be used, for qualifying electrical equipment important to safety.
For example, for those licensees which have already demonstrated
survivability, as described in the Supplementary Information of the
notice of proposed rule-making for this rule on hydrogen control
requirements (46 FR 62281, December 23, 1981), the qualification
methods described in paragraphs (£) (2) and (f) (4) of 50.49 could
be used to show that the systems and compoments have been qualified.
Existing LOCA qualification can be extended to survivability if it
can be shown that the environment produced by hydrogen combustion
does not exceed the previously established environmental
uyalification t rature. Individual iustances where ¢ nent
thermal response exceeds equipment qualification temperature will be
Teviewed on & case-by-case basis. In this regard, the marginms
considered sdequate for a degraded core accident are less than those
considered adequate for a design basis accident due to the lower
probability of occurrence of @ degraded core accident.

The ECOG respectfully requests that the Commissiom incorporate the

proposed clarifications to the Federal Register publication motice.

SHE:sap

(R)

Yours truly,

g N Hetdn

S. H. Hobbs, Chairman
Bydrogen Control Owners Group
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SECRETARY

MEMORANDUM FOR: William J. Dircks, Executive Director
for Operatjons

FROM: Samuel J. Ch , Secretary

SUBJECT: STAFF REQUIREMENTS - DISCUSSION OF HYDROGEN
IGNITION SYSTEM AND FINAL RULE, 2:00 P.M.,
WEDNESDAY, NOVEMBER 9, 1983, COMMISSIONERS'
CONFERENCE ROOM, D.C. OFFICE (OPEN TO PUBLIC
ATTENDANCE)

The Commission was briefed by staff on the proposed final
rule changes to Part 50 on hydrogen control, as outlined in
SECY~-83-357.

Chairman Palladino noted that the proposed rule does not
contain provisions for addressing the survivability of
eguipment in large, dry containments nor does it contain

an adegquate justification for deferring that issue for
consideration at a later date. Commissioner Gilinsky
favored revision of the proposed final rule to include a
provision that survivability be demonstrated for contain-
ments, including large dry systems, and to reguire automatic
actuation of igniters.

Commissioner Roberts noted that he would submit, in writing,
his questions to staff.

The Commission did not take final action on the proposal at
this meeting.

cc: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commission Staff Offices
PDR - Advance
DCS - 016 Phillips
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MB31109B

Co



i AM-@
.. UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

January 22, 1981

Fraa®

MEMORANDUM FOR: Chairman Ahearne
Commissioner Gilinsky
Commissioner Hendrie
Commissioner Bradford ,

FROM: Edward J. Hanraharz/

SUBJECT: OPE REVIEW OF HYDROGEN CONTROL MEASURES FOR SEQUOYAH
i
|

Shortly, the staff will brief the Commission with regard to whether the
January 31, 1981 license condition for Sequoyah has been satisfied, i.e.,
“TVA shall by testing and analysis show to the satisfaction of the NRC
staff that an interim hydrogen control system will provide with reasonable
assurance protection against breach of containment ir the event that a
substantial quantity of hydrogen is generated" (emphasis added). OPE
comments with regard to a Commission decision on thi: license condition
are provided below.

The immediate decision facing the NRC is whether "reasonable assurance of
protection" required by the January 31, 1981 license condition has been
obtained through use of the IDIS. In this regard, two principal aspects
should be considered:

« Reasonable assurance against breach of containment due to direct over-
pressure from hydrogen combustion, irrespective of equipment survivability.
>

« Reasonable assurance against breach of containment due to failure of
essential equipment to survive the effects of hydrogen combustion with
the subsequent inability to maintain core integrity, possibly leading
to eventual containment failure.

Given the close connection of ice condenser containment plants and the
potentially significance of hydrogen effects, whatever decision is reached
on Sequoyah should be applied to all ice condenser containment plants.

In compliance with its license conditions, TVA submitted to NRR on December

1, 1980 its first quarterly report on the research program for hydrogen
control and a revised Volume 2 of the Sequoyah Core Degradation Program

Report which provides information on TVA's proposed Interim Distributed
Ignition System (IDIS) as well as longer term efforts for a "final hydrogen
control system.* 1In early January, the staff prepared a draft “Supplement

No. 4 to the Sequoyah Safety Evaluation Report (SER)" containing a preliminary
evaluation of the TVA submittals. '

4/ CONTACT: ) |
OL Jim Milhoan (OPE) |
)j 634-3295

4
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for the Commission

OPE Review

OPE has reviewed the above documents with the assistance of Dr. Roger
Strehlow, a nationally recognized expert in gas dynamics with particular
expertise in hydrogen combustion. Dr. Strehlow's evaluation report is
attached.

Dr. Strehlow concluded that a well designed and maintained glow plug
igniter system which is energized only for testing or during an event
which has the potential of generating hydrpgen is an effeclive way to
protect the Sequoyah nuclear plants-from’the possibility of breaching the
containment vessel due to inadvertent combustion of accumulated hydrogen.
(Dr. Strehlow also identified additional research needs and provided
comments on combustion dynamics.)

Dr. Strehlow's review was related primarily to the question of reasonable
assurance against breach of containment due to direct overpressure from
hydrogen combustion. In this regard, Dr. Strehlow has identified mechanisms
which could lead to explosion if a continuous flame is able to propagate
in an ice condenser type containment. Even though he concluded the glow
plugs will virtually eliminate the possibility of detonation in the contain-
ment vessel, he recommended further research be accomplished. I recommend
(the staff address Dr. Strehlow's comments before reaching a decision on
*final hydrogen control measures.®
With regard to the second question (equipment survivability), Dr. Strehlow
indicated that glow plug initiated burns will be much less dangerous than
spark initiated burns because glow plugs will initiate burns at lower
concentrations than sparks of the type that undoubtedly initiated the TMI
burn. It appears that the lower the concentration at which hydrogen
burns, the better chance of equipment survivability because of reduced
flame propagation at low hydrogen concentrations. Thus, glow plugs should
be an improvement with respect to equipment”survivability.

Based upon our own review and that of Dr. Strehlow, I believe operation

of the IDIS will reduce further any probability of breach of containment

in the event that a substantial quantity of hydrogen is generated. The
question of whether the “"reasonable assurance" criterion has been satisfied
appears to hinge on the question of equipment survivability. (Equipment
survivability is certainly improved by use of glow plug igniters.) Equip-
ment survivability will be addressed further in the next Supplement to

the Sequoyah SER.

Enclosure:
As stated

. Bickwit
Chilk
Fraley
. Dircks
. Denton
. Tedesco
. Butler
. Tinkler

. Stahle
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for use in the

< " Sequoyah Nuclear Plant

Prepared for
Mr. James Milhoan, P. E,
Office of Policy Evaluation
Nuclear Regulatory Commission

Washington, D. C. 20555
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Prepared by
Roger A. Strehlow

Consultant
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Overall Evaluation

In my opinion, a well designed and maintained glow plug
igniter system which is energized only for testing or during an
event which has the potential of generating hydrogen is an
effective way to protect the Sequoyah nuclear plants from the
possibility of breaching the contaiﬁhent vessel due to the
inadvertent combustion of accumulated hydrogen. Furthermore, it

+ is my opinion that the implementation of this glow plug igniter
technique will have no negative effects on overall safety in such
a nuclear plant, I base this opinion on the following information
that was supplied to me by the Nuclear Regulatory Commission:

Tennessee Valley Authority, Sequoyah Nuclear Plant Core

Degradation Program, Volume I, Hydrogen Study,
September 11, 1980, _

News Release No.80-159, USNRC, September 11, 1980,

News Release No, 80-163, USNRC, September 18, 1980,

Safety evaluation report related to the operation

Sequoyah Nuclear Plant, Units 1 and 2, Docket
No. 50-327 and 50-328, Tenn€ssee Valley Authority,
NUREG-0011, Supplement No. 3, September, 1980,

Memorandum for: ACRS members, from: J. C. Mark, Subject
Notes on hydrogen burn with igniters, December 4, 1980.

Memorandum to: ACRS members, from: H, Etherington,
Subject Memorandum P. G. Shemwon to ACRS members:
"Quantity of H, at TMI-2 and source."

Tennessee Valley Authority, Sequoyah Nuclear Plant Core
Degradation Program, Volume 2, Report on the Safety
Evaluation of the Distributed Ignition System,
December 15, 1980,

Tennessee Valley Authority, Sequoyah Nuclear Plant, Research
Program on Hydrogen Combustion and Control, Quarterly
Progress Report, December 15, 1980.



Draft copy of Supplement No. 4 to the Safety evaluation
report by the Office of Nuclear Reactor Regulation,
U. S. Nuclear Regqulatory Commission in the matter
of Tennessee Valley Authority Sequoyah Nuclear Plant
Units 1 and 2, Docket No's. 50-327 and 50-328, undated.

Attendance at the ACRS subcommittee meeting held in
Washington, D. C. on January 6, 1981.

A meeting with Mr. Tinkler and Mr. Butler of the NRC staff
on the morning of January 7, 1981.

Other open literature references which helped me form my
opinion will be referenced in the detailed supporting statement
that follows. I also have opinions concerning the dynamics of a
combusiion explosion in a Sequoyah type containment and new
research and data accumulation efforts which would be necessary
to strengthen and quantify the justification for using glow plug
igniters as the only hydrogen control technigue. These will also
be disucssed below.

Effectiveness of the Glow Plugs.

The Singleton Lab., Fenwal and LLNL tests have shown the glow
plugs that are being considered for E?e Sequoyah plant to be very
effective igniters down to 5% hydrogen even in the presence of
15% dry steam. Thus, in a real accident we now know that the
igniters would initiate a partial burn at 5% H, in the CV. Further-
more, the Singléton lab tests show that in a small.vessel even
with 3.5% H, present initially a five minute "burn" reduces the
Hy concéntxation to aboui 0.1%. This is very encouraging because
it shows that a hot glow plug will act as an H, scavenger even
outside the flammability limit for upward propagation of about
4% H,, Purthermore,.sparks of the type that undoubtedly initiated
the Three Mile Island burn are not effective at such a low hydrogen
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concentration.

It is important to note that glow-plug initiated burns will
be much less dangerous than spark initiated burns. This is
because between 4-8% hydrogen in air burns with a very lazy
upward propagating flame which spreads at a maximum half angle of
about 20 degrees and extinguishes when it reaches the top of the
vessel. This means two things: 1) the pressure rise will be
minimal for such a burn, and 2) the hot product gases will be
confingd to this cone-shaped volume and subsequently will spread
along the ceiling. In other words, the flame will not contact and
therefore not heat most equipment that is in the containment
vessel. Also, if the rate of hydrogen generation were slow soO
that the fans produced a rather uniform hydrogen concentration,
the burn would be almost continuous once the hydrogen content
reached 4-5%,

On the other hand, a fast leak which caused a localized
higher concentration of hydrogen would also not be dangerous when
ignited by the glow plug. This is begause glow plugs strategically
placed above potential hydrogen sources would ignite a high
hydrogen concentration plume on contact and only a localized high
temperature burn would occur. It is well documented (Cubbage and
Marshall, 1972) that such a partial burn yields a pressure rise in
a vessel which is proportional to the energy released by the
localiz;d burn (Joules) divided by the total volume of the vessel
(m?). Thus, a small localized burn cannot cause a really large
pressure éise.

In my opinion, properly located and functioning glow plug
igniters would reduce the probability of a burn leadiﬁg to a

aPe



transition to detonation to’virtually zero. This is because the

very weak flames produced by a 4-5% hydrocen burn cannot generate
significant pressure waves or significant flow velocities ahead
of the flame. This means that the mechanisms that lead to flame
acceleration do not exist under these conditions. 1In other words,
the weak 4-5% hydrogen flames will remain weak irrespective of the

environment that they encounter,

Combustion Aynamics in the Sequoyah containment vessel.

Tﬁe Sequoyah containment contains three main compartments:
1) the upper compartment, 2) the lower compartment, and 3) the
ice condenser. The upper and lower compartments both have a
rather low length-to-diameter (L/D) ratio and therefore if they
could be treated as independent vessels they would be capable of
supporting only a simple over-pressure explosion, The containment
at Three Mile Island was essentially of this type and that is what
happened there when the hydrogen concentration reached about 8%,
In such a case, the flame propagates'glowly enough such that the
pressure is relatively uniform spatially in the vessel during the
burn and simply rises with time (aprroximately as a cubic of
time; see Bradley and Mit:heson; 1978 a, b). This is true even
if there is som? acceleration due to turbulence geﬁeration. Under
these conditions, there are essentially no pressure waves generated.
Note th;t at TMI the traﬁsit time of a sound wave from top to
bottom to top is about 0.2 seconds and the burn took about 10
seconds.

Unfortunately, in the Sequoyah configuration the upper and
lower compartments are not independent but are connected by the

o
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ice condenser. In my opinién, this is a very dangerous configu-
ration because it would generate pressure waves which could
possibly lead to local over pressures that could breach the
containment, This is because the ice condenser contains hundreds
of tubes (the spaces between the baskets) which have a very large
L/D and which could cause significant flame acceleration and
possibly even transition to detonation. This mechanism has been
adequately documented by Urtiew et al (1965, 1967) and could occur
after primary ignition at or above 8% in either the lower or upper
camparthent. The sequence, without detonation, is as follows:
ignition in one compartment causes a slow pressure rise and starts
a flow through the condenser, pressurizing the second compartment.
The flame then gets into the ice condenser at some location and
accelerates in this turbulent flow causing large turbulent jets to
enter the second compartment., Once the flame reaches the second
compartment, it is already pre-pressurized and the burning velocity
is now so large that combustion in this compartment produces
pressures that are up to a factor of 2-4 above the calculated
maximum adiabatic constant volume pr;:;ure (Heinrich, 1974).

There is another more recently discovered combustion dynamics
possibility. Rnystantas et al (1979) have shown that large scale
eddy folding of hot combustion products into an already turbulent
jet of reactants can produce shockless initiation of detonation.
Here the mechanism is thaf radicals in the_product gases trigger
combustion reactions in the mixing volume and as the system
explodes the pressure increase augments the combustion process.
This coupled augmentation eventually culminates in a detonation
wave, For hydrocarbon-air mixtures, the critical eddy size is

sl




large, about three meters ig diameter. Note that at the exit
of the ice condensus, conditions would be right for the formation
of such a large mixing region. The required eddy size for
hydrogen-air is not known but it would probably be smaller than
the critical size for a hydrocarbon-air mixture.

Thus, in my opinion, the combustion dynamics of an explosion
in which a continuous flame is able to propagate (i.e., in a
mixture containing greater than 8% H,) is a very dangerous situ-
ation and would have the potential to breach the containment
vessel. We know that glow plugs have been shown to yield partial
burns when the flame is lazy and not dangerous. This, coupled
with the vulnerability of the facility to a dynamic combustion
explosion, is one more point in favor of using glow plug igniters
to protect the containment vessel from the adverse conseguences

of an accidental spark-ignited burn,

Research Needs,

Glow plug testing should be confinued. Specifically, I agree
with the LLNL recommerndations for further work that was presented
at the ACRS subcommittee meeting of January 6, 1981, I would also
like to see some continuous burn “ests at concentration less than
4% to determine how rapidly a glow plug will scavenge hydrogen at
these low concentrations. 1In these tests, the effect of fan-induced
flow across the plug should also be investigated.

Even though I feel that the glow plugs will virtually elimi-
nate the possibility of detonation in the containment vessel, I

L

still feel that some work on detonation limits should be performed.



I do not believe the 18% figure that is in the reports. 1 feel
that the limit is much lower, possibly 12%. At any rate, this
uncertainty can be relatively easily answered by a few rather

simple tests that should be performed.
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RULEMAKING ISSUE

(Affirmation)

The Commissioners -
William J. Dircks, Executive Director for Qperations
AMENDMENTS TO 10 CFR PART 50 RELATED TO HYDROGEZN CONTROL

To obtain Commission approval for publication of final
amendments in the Federal Register.

This paper covers a major policy gquestion.

Whether applicants and licensees with Mark III BWRs and PWR
ice condenser facilities should be required tc:

a. Provide hvdrogen controi systems that can hancle large
amounts of hydrogen,

b. Demons;ra»e the survivability/qualificaticn of containment
and safety systems during and follewing a hydrogen durn,
and

¢. Perform and submit analyses concerning hydrogen controi
and survivability/qualification of containment and safet
systems.

During the Poiicy Session on September 15, 1381, the Conmission
was briefed by the staff on Interim Amendments to 1C CFR Part 30
Related to Hydrogen Control {SECY 81-245A). The discussion
covered both a final and & propcsed rule and resulted in
several Commission comments that required resolution. The
Commission approved publication of the final rule during
Af¥irmation Session 81-41 on November 5, 1331 (Enclosure "A")
The final rule was pubiished in the Federal Register on
December 2, 1581 (4€ FR 58484) ar1 required inerted aimospneres
£or BWR Mark ! and Il containments, hydrogen recombiner
capability fcr LWRs that r2iy on yurge,recres;urﬂzat:on systems
as the primary means of hydrogen control, and high point vents

This paper is identical to the cne advanced on 8,/26/82.
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The Commissioners 2

for all LWRs. The Commission approved publication of the
proposed rule during Affirmation Session 81-43 on November 24,
1981 (Enclosure "8"3.

The proposed rule (Enclosure “C") was published in the Federal
Register on December 23, 1981 (46 FR 62281), and allowed
60 days for a public comment period which expired on February 22,

'1982. A notice of extension of comment period (Enclosure "D"),

including editorial corrections, was published on February 25,
1982 (47 FR 8203) and extended the comment period for an extra
45 days to April 8, 1982. The proposed rule would have required
that: .

a. Each boiling water reactor with a Mark IIl type containment
and each pressurized water reactor with an ice condenser
type containment be provided with a hydrogen control
system capable of handling an amount of hydrogen, equivalent
to that which would be generated if there were at least a
75 percent fuel cladding-water reaction, without loss of
containment integrity;

b. Each boiling water reactor and each pressurized water
reactor that does not rely on an inerted atmosphere for
hydrogen control be provided with safety systems, needed
to establish and maintain safe cold shutdown and maintain
containment integrity, that can function after the burning
of substantial amounts of hydrogen; and

¢. Analyses be performed for the reactor categories mentioned
above to justify the hydrogen control systems selected and
to assure containment structural integrity and survivability
of needed safety systems during & hydrogen burn.

In response to the notice of proposed rulemaking, conments were
submitted by 28 persons having the following affiliation:

Nuclear Steam System Suppliers 3
Utilities 18
Architect/Engineer Firms 2
Industrial Associations 3
Individuals 2

A detailed summary of the comments is provided in Enclosure "E",
including a 1ist of commenters, and a paraphrase of each of

202 comments. The comments received covered all aspects of the
proposed rule and there was a considerable amount of duplication
among commenters. The following represents a distillation and
paraphrasing of the more significant comments:



The Commissioners

The implementation of the Hydrogen Contrel Rule should be
deferred until the severe accident rulemaking when applicable
research and probabilistic risk analyses (PRAs) will be
completed.

Resolution: The staff agrees with these comments relative
to PWRs with large dry containments. Because of the greater
inherent capability of the dry containment designs to
accommodate large quantities of hydrogen (high design
pressure-and large volume), the staff believes that

rulemaking with regard tc hydrogen control can be safely
deferred pending completion of NRC- and industry-spensored.
research. With regard to systems and components that must

be able to function during and following hydrogen burning,
the fact that TMI-2 was shut down and maintained in a
shutdown condition indicates that such systems and components
did generally perform their functions following the burn
event. In addition, design improvements that have been
implemented as & result of NRC directives have served to
reduce the likelihood of a degraded core accident.

With regard to BWRs with Mark III containments and PWRs

with ice condenser containments, the staff believes that the
rulemaking should be carried forward. This will formalize
Commission regulatory decisions currently being appiied on

a case-by-case basis. The Commission has requested the
staff to prep-re this Hydrogen Control Rule to implement

its position.

The 75 percent metal-water reaction required to be assumed
for design and analysis is unreasonably high based on
evaluation of the TMI-2 accident and analyses of recoverable
degraded core accidents.

Resolution: The staff agrees that the 75 percent metal-
water reaction is greater than that which occurred during
the TMI-2 accident. However, the primary intent of the
rule is to require containment designs that can accommodate
accident sequences in which hydrogen combustion poses a
significant threat to contzinment integrity. Consequently,
the staff believes it is prudent to specify a value
sufficiently greater than that which was analyzed to have
occurred at TMI-2 so that there will be an appropriate
margin of safety. The staff feels confident that the

75 percent value is representative of 2 limiting case
degraded core accident. Finally, the staff sees no
significant benefit in reducing the metal-water reaction
to a level such as 50 percent for those plants required to
instal]l a hydrogen control system since the basic design
of the system would not change.




The Commissioners

The requirement for a hydrogen control system should be
revised to permit licensees the option of analytically

demonstrating that additional hydrogen control systems

are not necessary because of intrinsic design features

that reduce the likelihood of hydrogen genevration.

Resolution: While the staff agrees that desion features to
reduce hydrogen generation are necessary and desirable, it
still believes that, in order to cope witn unexpected events,
there should be a solution to the hydrogen issue that invoives
design features that assure containment integrity, even if a
large amount of hydrogen is generated.

Since the primary function of the containment is to prevent
excessive radiation dose to the public, the rule should be
modified to preclude the loss of containment function rather
than to preclude the loss of containment integrity.

Resolution: The staff appreciates the fact that some
nuclear plants are designed with a multi-building, multi-
barrier concept that is intended to prevent the leakage of
radiation by diverse methods such as filtering or scrubbing
mechanisms, plate-out mechanisms and containment sprays.
However, the Commission's safety philosophy has been that
the containment should be designed to remain intact following
a recoverable degraded core accident in order to provide
additional assurance that excessive radiation will not be
released. The staff supports this policy that the
prevention of excessive radiation dose to the public can
best be assured by maintaining a leak tight containment;
and that this, in turn, can be provided by assuring that
there is structural integrity with margin.

The criterion for containment structural integrity is
unnecessarily restrictive. It should not be limited to the
provisions of the ASME Boiler and Pressure Vessel Code, but
should permit other methods such as realistic analyses using
actual material properties.

Resolution: The staff agrees with this comment and has

_ modified the rule in this regard. The rule has been changed

to indicate that "containment structural integrity must be
demonstrated by use of an analytical technique that has been
accepted by the NRC staff." The rule includes two
alternative methods as examples but does not preclude

other methods that may be shown to be acceptable to

the Commission.



The Commissioners

The rule should address only non-inerted, small-volume,
low-pressure containments and should not impose requirements
on the remaining containments since it would previde, at
best, insignificant improvements in safety.

Resolution: The staff agrees for the reasons indicated

above and has, accordingly, revised the rule to apply only

to Mark II1 BWRs and ice condenser PWRs.

The rule ignores those post-TMI suggested improvements which
have been implemented and which reduce the likelihood of a
degraded core accident.

Resolution: The staff does not agree that the post-TMI

improvements have been ignored. However, with respect

to PWRs with large dry containments, the staff feels
that the post-TMI improvements, along with the inherent
strength of the containments, have indeed provided
sufficient safety to permit the delay of any additional
rulemaking until completion of ongoing research programs.

In view of the small probability of occurrence of local
detonations as a result of various design features,

the rule should permit licensees the option of cemonstrating
that local detonations cannot occur in lieu of evaluating
the effects of local detonations.

Resolution: The staff agrees with this comment and has
modified the rule appropriately.

The requirement that systems and components be provided
for safe cold shutdown is unnecessary and is inconsistent
with the licensing basis for most operating plants which
requires only safe shutdown. It should not be an issue
with regard to hydrogen control but should be considered
in another forum.

Resolution: The staff agrees with this comment and has
modified the rule appropriately. Because of the fact that

a degraded core accident is less likely than a design basis
accident, the staff believes that the requirement for cold
shutdown may be overly conservative. The licensing basis for
most plants is, in fact, safe shutdown. The issue of safe
shutdown versus safe cold shutdown is expected to be
addressed within the context of the resolution of Unresolved
Safety Issue (USI) A-45, "Shutdown Decay Heat Removal Require-
ments," which is scheduled for completion by October 1984,
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10.

1.

12.

The implementation schedules should be made more realistic
so that design changes logically follow after the required
analyses are completed.

Resolution: The staff agrees. The greatest relief, of
course, has come by deferring implementation of the rule
for PWRs with large dry containments. However, the rule
has also been revised to specify that each applicant or
licensee subject to the rule shall propose a schedule,

to the Commission, for meeting the requirements. A

final schedule for implementing the requirements shall

be mutually agreed upon by the licensee and the NRC staff.
It is anticipated that most applicants and licensees will
be able to implement the requirements within two (2) years.

In the Supplementary Information accompanying the rule, it
was stated that the selection of the hydrogen control system
should be supported by comparative analyses of alternative
systems to show their relative advantages and disadvantages.
This guidance is inconsistent with Commission practice

and is unnecessary. The only requirement should be a
demorstration that the selected system is suitable for

its intended application.

Resolution: The staff agrees that this is inconsistent
with Commission practice in the case of NTOLs and ORs and
has modified the guidance accordingly. The rule has also
been modified to delete the implication that comparative
analyses are required and to indicate that the analysis
is intended to support the design of the hydrogen control
system selected.

The two-step approach to equipment survivability, described
in the Supplementary Information section of the notice of
proposed rulemaking, is unwarranted and will unnecessarily
escalate the costs to industry.

Resolution: The staff agrees with this comment, particularly
in view of the smaller likelihood of a degraded core
accident as compared to a design basis accident; this has

_ been reduced further by post-TMI improvements. The

Commission requested comments on the two-step approach when
the proposed rule was issued. The consensus of the comments
received was overwhelmingly against the two-step approach.
Many commenters felt that a straightforward survivability
approach would be appropriate provided reasonable criteria
are specified. The staff now believes, in view of the
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of Electrical Equipment Important to Safety,"” that there is no
significant difference between demonstrating survivability
and demonstrating qualification. Paragraph (f) of gg 50.489
describes several methods, one of which must be used, for
qualifying electrical equipment imgortant to safety. For
example, for those licensees which have already demonstrated
survivability, as described in the Supplementary Infrrination
of the proposed rule, the same type of qualification methods
given in paragraphs (f)(2) and (f)(4) of g§ 50.4S could be
used to show that the systems and components have been
qualified. In this regard, the margins considered adequate
for a3 degraded core accident are less than those considered
adequate for a design basis accident due to the lower
probability of occurrence of a degraded core accident.

The staff now views "qualification" as the generation and
maintenance of evidence using tests and analyses to assure
that systems and components will cperate on demand to meet
system performance requirements. In the case of 2 hydrogen
burn environment, this means that there must be adequate
evidence that systems and components necessary to establish
and maintain safe shutdown and to maintain containment
integrity are capable of performing their functions during
and after exposure to the environmental conditions created
by the postulated accident including the burning of hydrogen.
Qualification may be demonstrated in & manner acceptable to
the staff using a combined approach of analysis and testing.
Thus, an acceptable thermal analysis would have to be
nerformed for the containment in order to determine the
thermal response of the comoonents during 2 hydrogen burn.
This thermal response would then be compared to the thermal
response the components had during their qualification
testing. The licensee would then demonstrate that the
qualification thermal response envelops the thermal response
during a hydrogen burn. Selected tests would also be
performed at predicted hydrogen burn conditions (or, other
tests previously performed may be referenced if demonstrated
to be applicable) to convince the staff that the systems and
components are qualified to perform their functions during
and following a hydrogen burn.

|
\
|
recent issuance of 10 CFR 50.49, "Environmental Qualification

It should be noted, in regard to this matter, that the

ACRS has recently recommended that the NRC staff consider
the need for equipment to be gqualified to survive a large
hydrogen burn in large, dry PWR containments. In response,
the staff has indicated that current equipment qualification
requirements for the MSB/LOCA accident environments provide
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high assurance of survivability in the event of hydrogen
burning. Furthermore, NRC and industry sponsored research
programs are currently in progress and completion is expected
by the end of FY 1984. As a result, the staff has recom-
mended that further consideration of survivability
requirements for large, dry PWR containments be deferred

" pending compietion of the research programs. Both the ACRS

' letter and our response are included in Enclosure I.

Along with the proposed rule, the Commission included &
description of three different approaches concerning the
supplementary guidance to be provided for performing the
required analyses for the design of the hydrogen control
system. These were (a) analyses of different accident
scenarios, (b) analyses of a single accident scenario with
variation of key parameters, and (c) analyses using an
"envelope of time histories of hydrogen and steam release
rates" to be supplied by the Commission. The Commission
requested comments concerning which of the aporoaches was
preferred as well as suggestions regarding improvements or
other alternatives.

There was no preponderance of comments leaning toward a
particular approach; however, the first two approaches
appeared to have greater support. Furthermore, many
commenters felt that there should be flexibility in the
approach to be used and in the selection of the accident
scenarios. It was also suggested that the accident
scenarios should be considered in order of importance
using PRA techniques.

Based on the comments received and in consideration of

the improved calculational data base now available, the
staff is recommending that the Commission adopt the second
approach and that licensees and applicants need not use the
first or third approaches. It should be left to each
licensee or applicant to identify to the staff which

base sequence it wishes to use and to arrive at a mutually
agreeable method with the staff for performing the analyses.

Since the Commission has already considered the PWR ice
condenser plants during its deliberations on the McGuire and
Sequoyah cases acceptable accident scenarios are
established. However, for BWR Mark 1II plants this is

not the case. The NRC staff has been meeting with the
owners of the Grand Gulf plant, the lead BWR Mark 111, and
the Hydrogen Control Owners Group (HCOG) to discuss the
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specificaticn of acceptable accident scenarios. This

has included a review of new experimental and analytical
results, as well as a discussion of the approoriate

hvdrogen production rates to be used in the analysis of

a degraded core accident. The Commission will be informed
of the review status of this aspect of the Grand Gulf docket
at the rule briefing. '

The above and all other suggesticns from the commenters were
reviewed and considered by the staff in preparing the final
rule. The final rule, included in the Federal Register notice
(Enclosure "F") incorporates changes that reflect the above
discussed resolutions and the other comments that were received.
The regulation has been printed in comparative text for ease in
identifying the changes. A Regulatory Analysis of the final
rule is provided by Enclosure "G".

The mejor changes in the rule from those originally proposed
are as follows:

1. The rule has been restricted to Mark III BWRs and ice
condenser PWRs with rulemaking for LWRs with large dry
containments deferred to the time of the severe accident
rulemaking decision.

2. The rule has been revised to require a2 schedule that
has been mutually agreed upon by the licensee and
the NRC staff.

3. The method for demonstration of containment structural
integrity has been revised to broaden the options
available. It is indicated that an analytical technique
that has been accepted by the NRC staff is required rather
than 1imiting consideration only to the ASME Boiler
and Pressure Vessel Code. The code is included as
an example of one of the acceptable methods.

4. The requirement for systems and components that must be
able to function following a hydrogen burn has been revised
to include "safe shutdown" rather than “"safe cold shutdown.”

5. The requirement to include the effect of local detonations
has been modified so that they would not have to be included
if it is shown that local detonations are unlikely to occur.

6. The rule has been modified to eliminate the need for
comparative analysis of alternative hydrogen control
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systems. The rule now indicates that the analyses only
have to support the design of the selected hydrogen |
control system.

AL present, the distributed igniter systems have

been selected to meet the hydrogen control requirements.
One of the questions associated with these systems has

been that of manual versus automatic actuation of the
igniters. Enc.osure "J" presents a discussion of the
advantages and disadvantages of automatic versus manual
actuation of the igniters and reaffirms the staff's
previous conclusiun that manual actuaticn is acceptable.
Based on this discussion, the staff sees no need to further
address this issue in this rulemaking.

Recommendations: Thet the Commission:

1. Approve the publication of final amendments, as set forth
in Enclosure "F", which would require for Mark [II BWRs and
ice condenser PWRs, hydrogen control systems, assurance of
containment structural integrity and systems and components
that can perform their functions during and following a
hydrogen burn, and supporting analyses.

2. Note:

2. That these amendments are applicable to Mark III
BWRs and ice condenser PWRs whose CPs were issued
prior to March 28, 1975. Other related amendments
pertaining to applicants with pending CP and manu-
facturing license applications were published on
January 15, 1982 and are also described in NUREG-0718,
Rev. 1, dated July 14, 1981. Requirements for
future generations of LWRs are under development.

b. That the notice of final rulemaking in Enclosure "F"
will be published in the Federal Register to be
effective 30 days after publication.

c¢. That pursuant to § 51.5(d) of Part 51 of the
Commission's regulations, neither an environmental
impact statement nor a negative declaration need be
prepared in connection with the amendment since the
amendment is nonst .antive and insignificant from
the standpoint of environmertal impact.

d. The reporting requirements in connection with the
analyses required by the rule (Enclosure "F") impose
information collection requirements that are subject
to the Paperwork Reduction Act. The requirements
were approved by OMB,
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e. That pursuant to the Regulatory Flexibility Act of 1980
the rule contains a statement that the Commission
certifies that the rule will not, if promulgated, have
a significant economic impact upon a substantial number
of small entities and 2 copy of this certification
will be forwarded to the Chief Counsel for Advocacy,
SBA by the Division of Rules and Records, ADM.

f. That the Subcommittee onh Nuclear Regulation of the
Senate Committee on Environment and Public Works, the
Subcommittee on Energy and the Environment of the House
Committee on Interior and Insular Affairs, the Sub-
committee on Energy Conservation and Power of the
House Committee on Energy and Commerce, and the
Subcommittee on Environment, Enercy and Natural
Resources of the House Committee on Government
Operations will be informed.

g. That a Regulatory Analysis is attached as Erclosure "G".

h. That a public announcement will be issued (Enclosure “H").

i. That copies of the Notice of Final Rulemaking will be
distributed by TIDC, ADM to each affected licensee and
other interested parties.

j. That the staff recommends the paper be placed in the POR.

k. That the paper has been reviewed with the ACRS Class S
Subcommittee on April 26, 1983, and they did not indicate
that they had any problems with the rule.

Scheduling: Recommend affirmation at an open meeting. No specific

circumstance is known to the staff which would require
Commission action by any particular date in the near

term.
4;/1% X i
William J.” Dircks

Executive Director for Operations

Enclosures:
"A" - Memorandum Chilk to Dircks, dtd 11/6/81

“8" - Memorandum Chilk to Dircks, dtd 11/27/8]

"C" - Notice of Proposed Rulemaking

“0" - Notice of Extension of Comment Period

"E" - Summary of Public Comments on Proposed Amendments
"F“ - Notice of Firal Rulemaking

“G" - Regulatory /fnalysis

"H" - Draft Public -nnouncement

“1* - ACRS Letter Eversole to Dircks, dtd 4/29/83, and

Memorandum Dircks to Ebersole, dtd 6/7/83
"J" - Manual vs. Automatic Actuation of Hydrogen Igniter Systems
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Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, September 9,
1983.

Commission Staff Office comments, if any, should be submitted
to the Commissioners NLT Friday, September 2, 1983, with an
information copy to the Office of the Secretary. If the
paper is of such a nature that it requires additional time
for analytical review and comment, the Comm.ssicners and

the Secretariat should be apprised of when comment. may be
expected. )

This paper is tentatively scheduled for consil:ration at an
Open Meeting during the Week of September 5, 1:£83. Please
refer to the appropriate Weekly Commission Sch:cule, when
published, for a specific date and time.

DISTRIBUTION:
Commissioners
0GC

OPE

OCA
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< “...‘Gy“' RerER 1U:  MEIIIUSE

e L UNITED STATES
PR g P NUCLFAR REGULATORY COMMISSION
v x N ; WASHINGTON, D.C. 20858
-
"‘0 N’ ‘°‘~.
» -
OFlK;:;;rnl November 6, 1981
SECRETARY

MEMORANDUM FOR: William J. Dircks, Executive Director for Operations
Leonard Bickwit, Jr., Gengral Counsel
Forrest Remick, Director licy Evaluation

FROM: Samue) J. Chilk, Secret
SUBJECT: STAFF REQUIREMENTS - AFEI ION SESSION 81-41, 3:00 P.M.,

THURSDAY, MOVEMBER 5, 1981,\§OMMISSIONERS' CONFERENCE
ROOM, D.C. GFFICE (OPEN TO PUBLIC ATTENDANCE)

1. Draft Order for Oral Presentation in the Waste Confidence Proceeding

The Comiission unanimously approved an order specifying procedures for

oral presentations to the Commission in the waste confidence proceeding.

A majority of the Commission (Commissicners Gilinsky and Bradford disapproving)
voted to delete Item 3 on page 13 of the order, which invited comment on

the generic subject of accident waste disgosal and specifically on the

nuslear waste resulting from the TMI-2 accident. (OPE)

(S.ubsequentiy, the Order was signed by the Secretary.)

I1. NFS Request for a Stay of 2 Hearinc on License Amendment to West
Valley License

The Commission, by a2 vote of 3-1 (Commissioner Ahearne dissenting and
Commissioner Roberts abstaining), approved an order which denies NFS's
motion for a stay of the license amendment anc¢ instructs the ASLBP to
initiate 2 proceedirg on the request for a hearing. Commissioner Ahearne's
separate views will Se included in the order. (0GC)

(Subsequently, the Order was signed by the Secretary.)

111. SECY-81-245A -. Interim Amendments to 10 CFR Part 50 Related to
Hydrogen Control

The Commission unanimously approved for publication in the Federal
Register a final rule to require inerted atmospheres for BWR Mark |
and 11 containments and hydrogen recormhiner capability for LWRs that
rely on purge/repressurization systems 2s the primary means of
hydrogen cont:ol.  (RES) (SECY Susperse: 11/20/81)

Enclosure "A"
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The Commission requested that:

1. the appropriate Congressional committees be informed;
(RES) (SECY Suspense: 11/20/81)

2. & public announcement be issued; (OPA/RES) (SECY Suspense: 11/20/81)

3. notices of the final rule be distributed to affected licensees and
other interested parties. (ADMIN/RES) (SECY Suspense: 11/20/81)

A proposed rule on hydrogen control in Mark III and ice condenser containments
will be acted upon at a later date.

Chairman Palladino
Commissioner Gilinsky
Commiscsioner Bradford
Commissioner Ahearne
Commissioner Roberts
OPA

Public Document Room

Enclosure "A"
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REFER 1V, MCL 1M, "
UNITED STATES

NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20855 ACTION - Minogue

Cys: Dircks
4, . Cornell
 acat " November 27, 1981 Seh
OFFICE OF THE Stello ’//
SECRETARY Fleishman
Jamgochian
, Denton
MEMORANDUM FOR: viil1l4iam J. Dircks, Executive Director for Operations g:igzlson
' Leonard Bickwit, Jr., Gen Counsel ;
Shapar
FROM: Samuel J. Chilk, Secreta ;;}}2;5

SUBJECT: STAFF REQUIREMENTS - AFFIRMATEON SESSION 81-43, g+ g
. 10:05 A.M., TUESDAY, NOVEMBER 24, 1981, COMMISSIONERS' ™ '
CONFERENCE ROOM, D.C. OFFICE  (OPEN TO PUBLIC
ATTENDANCE)

1. SECY-81-245A - Interim Requirements Related to Hydrogen Control
T{Proposed Rule)

The Commission unanimously approved for publication in the Federal
Register the attached proposed rule to require improved hydrogen
control systems for BWRs with Mark III containments and PWRs with ice
condenser type containments. ‘Also included are requirements related to
the functioning of safety systems during and following a hydrogen burn.

The Commission, by a2 vote of 4 to 1 (Commissioner Bradford disapproving),
voted not to include additional modifications proposed by Commissioner
Bradford. The Commission requested that:

1. The reporting requirements in connection with the analyses required
by the proposed rule be submitted for OMB review and approval under
the Paperwork Reduction Act;

2. the appropriate Congressional committee be informed;

3. a public announcement be issued; and
(RES) (SECY Suspense: 12/14/81)

4. copies of the Notice of Proposed Rulemaking be distributed to

affected licensees and other interested parties.
(RES/ADM) (SECY Suspense: 12/14/81)

11. SECY-81-598 - Proposed Amendments (A) to 10 CFR 50.54, Implementing
the Immediate Notification Requirements Mandated in Section
of NRC's FY 1980 Author:zat1on Ecti and !gi to ]g CER §§.Z%;
Revising Lhe Immediate Reporting of significant Events at Operating

Nucleargpower‘ﬁiictors

The Commission unanimously approved for publication in the Federal Register
proposed amendments to its regulations concerning immediate notification

Rec’d 211, EDC //

Y
Date....... .. i
time. . P8 Z '
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to the NRC of significant events that occur at operating nuclear power
plants. The Commission requested that:

1. The appropriate Congressional committees be informed;

2. a copy of the FRN be sent to all applicants, licensees and
State Governments; and

3. the information collection requirements of this proposed rule
be submitted to the OMB for review under the Paperwork Reduction:
Act. (RES) (SECY Suspense: 12/14/81)

111. SECY-81-619 - Request for Hearing on Big Rock Point

The Commission unanimously approved issuance of an Order denying the
request for a hearing. By a vote of 3 to 2 (Commissioners Gilinsky and
Bradford disapproving), a majority of the Commissioners denied staff
review of a separate safety concern regarding the location of the
spent(fue; pool and reactor vessel within the same containment.

0GC

(Subsequently, the Order was signed by the Secretary.)
IV. SECY-81-620 - Reguesi for Hearing on Turkey Point

The Commission unanimously approved an Order denying a request for a
hearing for which opportunity had been offered in 2 confirmatory Order of
the Director, Division of Licensing, NRR, imposing certain regquirements
related to the TMI Action Plan on Florida Power & Light Company's Turkey
Point plant. (0GC)

(Subsequently, the Order was signed by the Secretary.)

V. SECY-81-632 - Amendments to Part 2 (Express Mail; Oral Responses to
Motions to Compel)

The Commission unanimously approved for publication in the Federal Register

final amendments to Part 2 that permit licensing boards to require that

answers tg mctions to compel responses to discovery be provided orally.
(0GC :

(Subsequently, the Order was signed by the Secretary.)

cc: Chairman Palladino
Commissioner Gilinsky
Commissioner Bradford
Commissioner Ahearne
Commissioner Roberts
Commission Staff Offices
Public Document Room

‘Enclosure "B"
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7 CFR Part 1135
_|Dockel No. AD-380-A1]

Milk In the Southwecstern Idaho-
Eastern Oregon Marketing Area;
Decision on Proposed Amendments {0
Marketing Agreement and Order

Correction

In FR Doc. 81-36068, appearing at
page 61480 in the issue of Thursday,
December 17, 1881. the citation in
parentheses in lines 12 and 13 of the
second paragraph of column twe on
page 61480 should have read, “(46 FR
32873)". X

BALING COOE 1505084

NUCLEAR REGULATORY
COMMISSION

10 CFR Part 50

Interim Requirements Related to
Hydrogen Control

AGENCY: Nuclear Regulatory
Commission.
ACTION: Proposed rule.

sumMARY: The Nuclear Regulatory
Commission is considering amending its
regulations to improve hydrogen control
capability during and following an
accident in light-water reactor facilities.
The amendments would require

improved hydrogen control systems for
boiling water reactors with Mark III type
containments and for pressurized water
reactors with ice condenser type
containments. All light-water nuclear
power reactors not relying upon an
inerted atmosphere for hydrogen control
would be required to show that certain
important safety systems must be able
to function during and following
hydrogen burning.
DATES: Comment period expires
February 22 1982. Conunents received
after that date will be considered if it is
practical to do so, but assurance of

- consideration cannot be given except as
to comments received on or before that
date.
FOR FURTHER INFORMATION CONTACT:
Morton R. Fleishman. Office of Nuclear
Regulatory Research, U.S. Nuclear
Regulatory Commission. Washington.
D.C. 20555, \eiephone 301-443-5881.
ADORESS: Written comments or
suggestions for considertion in
connection with the proposed
amendments should be submitted to the
Secretary of the Commission, U.S.
Wuclear Regulatory Commission,
Washington. D.C. 20853, Attention:
Docketing and Service Branch. Copies of

comments received may be examined in
the Commission’s Public Document
Room at 1717 H Street NW,,
Washington, D.C.

SUPPLEMENTARY INFORMATION: The
eccident at Three Mile Island. Unit 2
(TMI-2) resulted in a severely damaged
or degraded reactor core, a concomitant
release of radicactive material to the
primary coolant system. and a fuel
cladding-water reaction which resulted
in the generation of a large amount of
hydrogen. The Nuclear Regulatory
Commission has taken numerous
sctions to correct the design and
operational limitations revealed by the
accident. Included in these actions are
several rulemaking proceedings
intended to improve the hydrogen
control capability of light-water nuclear
power reactors. On October 2. 1980, the
Nuclear Regulatory Commission
published in the Federal Register (45 FR

+ 85466) a notice of proposed rulemaking

on “Interim Requirements Related to
Hydrogen Control And Certain
Degraded Core Considerations” (Interim
Rule). The notice concerned proposed
amendments to 10 CFR Part 50,
“Domestic Licensing of Production and
Utilization Facilities,” to improve
hydrogen management in light-water
reactor facilities and 1o provide specific
design and other requirements to
mitigete the consequences of accidents
resulting in a degraded reactor core.

On March 23, 1981, the Commission
published in the Federal Register (46 FR
18045) a notice of proposed rulemaking
on “Licensing Requirements for Pending
Construction Permit and Manufacturing
License Applications.” The notice
proposed a set of licensing requirements
applicable to construction permit
applications that stemmed from lessons
learned from the TMI-2 accident. On
May 13, 1981, the Commission published
in the Federal Register (46 FR 26491) a
notice of proposed rulemeking on
“Licensing Requirements for Pending
Operating License Applications™ (OL
Rule).

As a result of the various activities
and considerations relative to the
October 2, 1980 notice, the Commission
decided to split the Interim Rule into
two parts. One part was to be included
in the OL Rule. The other part. limited
only to hydrogen control. was to be
issued separately. The details of this
split ere described in the companion
Federal Register notice published on
December 2. 1981 (46 FR 58484)
concerning hydregen control related to
inerting. hydrogen recombiner capability
and high point vents.

The Commission has also been
considering the ability of all light-water

reactors. perticularly pressurized light-
water reactor facilities with ice
condenscr type contsinments and
boiling light-water reactor facilitics with
Mark lll type containment. to withstand
an accident with the concomitant
generation of large amounts of
hydrogen, such as the type which
occurred at Three Mile Island, Unit 2
(T™MI-2). As a result, three new
amendments to the regulations are being
proposed for public comment.

Hydroger Control for Mark 111 BWRs
and Ice Condensor P\YRs :
1§ 50.34(c)(3)(iv)]

1t is proposed that boiling water
reactor (BWR) facilities with Mark 1lI
type containments and pressurized
waler reactor (PWR) facilities with ice
condenser type containments, for which

-construction permits were issued prior

toc March 28, 1979, be required to install
hydrogen control systems capable of
accommodating an amount of hydrogen
equivalent to that generated from the
reaction of 75% of the fuel cladding
(surrounding the active fuel region) with
water, without loss of containment
integrity. This new requirement is being
contemplated as a result of safety issues
raised during licensing reviews cf new
ice condenser and Mark 11l plants. In

. these reviews, it has become clear that

additional protection is required to
:rovide assurance that large amounts of
ydrogen can be safety accommocated
by these plants. The particular type of
hydrogen con'rol system to be selected
is Jeft 10 the discretion of the applicant
or licensee: however, it must be found
acceptable by the NRC based upon
suitable programs of experiment end
analysis. The selection should be
supported by comparative analyses of

. alternative systems lo show their

relative sdvantages and disedvantages.
These comparisons are to be submitted
as part of the anslyses required under
§ 50.44(c)(3)(vi). At present. &
distributed igniter system has been
found acceptable for the Sequoyah plant
with an ice condenser containment. bul
only as an interim solution while the
hydrogen control matter is studied
further. A post-accident inerting system
has also been discussed for the ice
condenser and Mark [1] containments.
Whatever systems are finaily proposed
and approved for the long term. large
amounts of bydrogen must be salely
accommodated. and operstion of the
system, either intentionally or
inadvertenty, must not further
aggravate the course of an accident or
endanger the plant during normal
operctions. The amount of hydrogen 1o
be assumed in the design of the

Enclesure "C"
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hydrogen control system is that amount
generated by assuming that 75% of the
fue) cladding surrounding the active fuel
region Teacts with wate. The 75% is
judged to be representative of the
maximum amount of hydrogen likely to
be generated in an accident in which the
threat to the containment is limited to
the threat posed by the combustion of
hydrogen. Events with metal-water
reacticns in excess of 75% are judged to
be associaled with core-melt accidents
which could pose s threat to
containment greater than the
combustion of hydrogen. This 75% value
also appears to be reasonabie because it
is sufficiently greater than the fuel
cladding-water reaction analyzed to
have occurred at TMI-2 to provide a
conservative estimate for the cladding
reaction that may occur during & TMI
type degraded core accident. It is
expected that the 75% value will permit
plants that are either completec or are
well along in the construction stage to
have a hydrogen control system added
without the need for major
‘modifications to their containment
structures. Research now in place will,
over the next several years, yield data
on the likelihood of termination of
sequences with large amounts of
cladding interaction. -

The Commission would particularly
welcome comments on whether the
percent of fuel cladding that reacts with
water should be less than, equal to, or
greater than the 75 percent value being™
proposed for use in the rules covered by
this notice. Supporting analyses, as
available, would also be weicome.

Owners of Mark Il BWR's now under
construction bave been surveyed by the
NRC staff to determine the effect on
their plant designs of the requirement
that they do not exceed ASME Service
Leve! A Limits or the Service Load
Category during inadvertent full inerting
of 8 post-accident inerting system. This
survey was conducted because a post-
accident inerting system (rather than a
distributed ignition system) was thought
to be th2 preferred approach for the
Mark Ill containments. Based on their
responses. the Commission has
concluded that there would be no
significant impact in specifying these
requirements for inadvertent full
inerting. Modest deviations from these
ASME criteria will be permitted if good
- cause is shown. A comparable survey
was not conducted for ice condenser
‘plants because the distributed ignition
system apparently is the approach
preferred by the owners of these plants.

There are ongoing programs of
reasearch in a number of areas of
hydrogen generation. release. burning,

and control. These include the analysis
of accident sequences, the chronology of
hydrogen and steam injection (from the
primary system inlo containment), the
analysis of operations lo recover
coolability, and &n assessment of
equipment survivability. These studies
are expected to reveal the advantages
and disadvantages of various hydrogen
control systems, including those that
involve deliberate burning of the
hydrogen within containment. Based on
the state of technology as of August
1981, the Commission believes that
control methods that do not involve
burning provide protection for a wider
spectrum of sccidents than do those that
involve bumning. -

As a resull of the review of the
deliberate ignition systems installed at
Sequoyah end McGuire, the staff hes
jdentified issues which need to be
investigated further. A spectrum of
degraded core accident scenarios,
including those which may lead to
inadvertent suppression of combustion
in the lower compartment due to a
steam rich atmosphere, and several
hydrogen combustion phenomena are
continuing to be reviewed. In eddition,
there is incomplete verification of
analytical models and equipment
survivability. These issues are being
addressed in ongoing research by NRC
and the nuclear industry. The
Commission concludes, based on
available information, that the issues
are sufficiently resolved to warrant
interim approval of deliberate ignition
systems for ice condenser plants.
However, the Commission has required
in individual licensing proceedings and

_ in the section of this rule on analyses

(§ 50.44(c)(3)(vi)) that studies of
alternauve hydrogen management
systems be performed prior to the long-
term approve! of any particular method.

Standards for Safety Systems and
Components That Must Function During
or After Hydrogen Burn [Sec.
50.44(c)(3)(v))

The Commission is considering a two- «
step approach to eddress qua.ification
of essential equipment during and after
a hydrogen burn. As a first step,
essential equipment must be
demonstrated to "survive" the hydrogen
burn and continue to be able to perform
its safety function. In this context, the
equipment would not have to meet the
more rigorous standards of the NRC's
equipment qualification program but e
different standard as delined below. As
@ second step, the Commission would
require “qualification” of essential
equipment. -

The Commission fecls a two-step
approach is justificd in light of our lack

of ki;owlcdge of the probabilitics of

hydrogen-producing accident scenarios.
the environmental conditions during a

hydrogen burn. and the effect this

environment has on different equipment.
The Commission will develop

“~survivability” criteria which sre

intended as &n interim step lo assure the
quality of esseni'al equipment until
enough information is uccumulated from
ongoing research 10 suitubly define what
equipment performance standards ere
appropriate. After sullicient informetion
is developed. the Commission may
propose long-term standards that are
more stringent than the short-term or
“survivebility” standard being proposed.

The differences in concep!t between
equipment demonsirated lo meet the
“survivability” standard and equipment
that meets the "qualification” standard
are described below. The Commission
specifically secks comment on the use of
the two step spproach for defining
equipment standards, the “survivability”
and “qualification” standards
themgelves, and proposals for
implementation scheduies developed on
e well infermed basis. Equipment
required to be qualified (Eqy) and
equipment for which survivability must
be demonstrotrd (Es) can he compared
as follows: ,

(a) Environme:itel Conditions—Tre
environmental conditions under which
Eq must operate would be calculated
using @ mode! that has been
demonstrated to be conscrvative by
comparison with numcrous experunents
and by a long history of usage. For Es,
the calculational model conteins some
conservatisms. but the level of
assurance is generally not compareble
to that for the Eq modc! due to 8 lack of
available expcrimental dato for
verification.

b. Testing Conditions—For Eg. the
test conditions would be more severe
than the environmental condilions cue
1o extra marg:ns added 10 necount for
uncertainlies in the test environment,
inaccuracies of the measuring devices.
variability of the test sperimens. etc For
Es. the test conditions nied not provide
margin beyond the conservatively
calculated environmentsl vonditions.

¢. Operobility—Eq and Fx would both
be required 1o periorm their funclions
during and efter being exposed to their
respective test conditiona.

d. Performance—During and {oilowing
a test, Eq would be required to perform
to specifications detenmined by accident
analyses performed prior to the test.
however, for Es. o relaxation of these
specifications would be permiticd. as
defined on a case-by-case (¢ g. more
instrument drift would be tolerated

Hen
-
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during a hydrogen burn than during
normal operations). .

Another possible difference is the
criteria used to select test specimens,
e.g.. individual type testing for Eq versus
generic lesting for Es. It should also be
noted that if the test condition for Eq for
a LOCA can be shown to envelope the
predicted test condition for a hydrogen
burn then the LOCA gualification test
would be sufficient to demonstrate
survivability, B o

This requirement would apply to all
BWRs and PWRs, for which
construction permits were issued prior
to March 28. 1979. that do not hive an
inerted containment atmosphere for
. hydrogen control. That is. plants for

= which there exists the possibility that
substantial amounts of hydrogen can be
burmed in the containment will be
covered by the proposed new
requirement. Safety systems provided
on these plants tha! are needed (a) to
Shut down the reactor and bring it to
and maintain it in a safe cold shutdown
condition. and (b) to prevent loss of
containment integrity, must meet the
Ssurvivability” criteria in the near term
and may be required to meet
“qualification” criteria in the long term.
Thus. for example, if a distributed
igniter system is selected for controlling
large amounts of hydrogen. the
applicants or licensees must assure in
the near term that the specified safety
systems can survive and continue to
perform their needed safety functions
during and following hydrogen burning.
In the iong term the equipment may be
required to meet a more stringent
equipment qualification stancard.
considering the environmentai eliects of
hydrogen burning. If no new hydrogen
control system is required. as is likely to
be the case for PWRs with large dry
containments. these applicants and
licensees would still have to perform
analyses to: (1) Show containment
structural integrity. as defined in
§ 50.44(c)(3)(iv) can be maintained: and
(2) assure that the specified safety
sysiems can continue to perform their
needed safety functions during and
following hydrogen burming and locs!
detonations. The new criteria for certain
identified essentia! systems are needed
because the environmental pressures
and temperatures associated with
hydrogen burning and local detonations
can be more severe than the conditions
for which the equipment has been
previcusly gualified.

Apalyses [§ 50.34(c)(3)(vi))

The proposed Interim Rule required
that for all PWR and BWR plants.
except the Mark | and Il BWRs. design
analyses mus!t be performed for new

hydrogen control measures. Many
ctommenters indicated that the
description cf the design analyses was
not precise enough to elicit the desired
response. Furthermore. several
commenters have suggested that it is
inappropriate to have a regulation
requiring hydrogen control design
studies in view of the fact that
unsmbigious event descriptions and
acceptance criteria are not supplied. The
Commission agrees with these
comments in part. As a resull, the
Commission intends to provide
supplementary guidance concerning
acceptable procedures that should be
used, both for design of the hydrogen
control systems per § 50.44(c)(3)(iv), for
the demonstration of equipment
survivability per § 50.44(c)(3)(v). and for
the analysis of containment structural
integrity.

The Commission is considering three
different approaches concerning the
supplementary guidance to be provided
for performing the analyses. In all of
these approaches. licensees are not

" restricted to the specified scenarios. If

becsuse of unique plant design features,
other scenarios are known 1o present a
greater risk than those identified by the
Commission. the analyses should be

_ based on the scenarios known to

present the greatest risk. For example, if
for a particular plant an intermediate
break LOCA results in a greater risk
than the scenarios in Table L. the
licensee should base his calculations on
the intermediate break LOCA sccnario.

In the first approach. the Commission
would identify acciden! sequences or
scenarios which are found by
probabilistic risk assessment techniques
1o be significant contributors to the
likelihood of core degradation and thus
pose a significant hydrogen threat. The
licensee would then perform analvses,
using these sequences. to determine the
time variation of the hydrogen and
steam release rates to the containment
building. The analyses. which would
include the failure assumptions of the
different scenarios as well as the
sccident recovery phase and ailowances
for uncertainties. would provide the

- pressure and temperature histories 10

which the containment would be_
exposed. A list of possible accident
sequences being considered under this
spproach is given in Table |. The
scenarios include the production of
substantial amounts of hydrogen as part
of core-melt sequences; they were
selected. based on experience and
engineering judgment. becausc they are
the more probable severe accident
scguences which couid be terminated

short of primary vessel melt-through
with available recovery techniques

In the second approach. a base
sequence would be chosen by the
Commission based on its signiflicance
and characteristics from the standpoint
of hydrogen threal. Key aspecis of this
scenario would then be paramcirically
varied, by the licensee. in detcrmining
the acceptability of the hydrogen control
system or the containment response.
This would provide a wider range than
that of the selected base sequcnce
alone. The acceptability of the analvses
used in this approach would depend on
the selection and range of the
parameters being varied. The range
rmust be chosen to include the effects of
physically realistic degraded core
accident scenarios with recovery. If
licensees have determined that because
of their own plant design another
scenarnio presents & greater nsk than the
small break LOCA, the scenario
presenting the greater risk should be
chosen for parametric study. The
variables and values studied should be
determined on a case-by-case basis
depending on the particular scenario.
Table Il represents a preliminary list of
parameter variations that appcar to
provide reasonable extensions of a PWR
small-break scenario (Item 1 of Tabie I).
A corresponding BWR list has not ye!
been prepared.

In the third approech. the Commission
would use a set of accident sequences
as in Table I. and perform arulyses
which would define a reasonable
envelope of time histories of hydrogen
and steam release rates into the
containment building. This envelope
definition could be based on vanations
in the progression of different scrquences
and/or variations due 10 uncrriainties
within a perticular sequence The
envelope of hydrogen and steam source
terms to the containment would then be
provided to all licensees for use 1n
subsequent analyses. This approach
would avoid the need for cuse-hyv.case
sequence analyses using codes like
MARCH and involving extensin e
iterative review of the MARCI{ unalyses
with the Commission. The intent would
be for the Commission to proviie
hydrogen and steam source terms
generic to each reactor type (IIWR or
PWR}and let the licensees’ anit NRC's
ensuing attention be on the containment
analysis. (The stalf intends 1o peblish
for comment these generic source torm
aralyses during the comment period for
this proposed rule.)
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TABLE | —~ACCIDENT SEQUENCES LEADING TO A
SIGNIFICANT HYDROGEN THREAT
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wumdl&m
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TABLE Il —PARAMETRIC VARIATIONS OF A PWR

SMALL-BREAK SCENARIO
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. Ourvg ECC recovery
T These mies Showid be assumed 10 be consiani dunng
e DENOd o MEaASe AN MCrESent relaase YOm e prTary
Symem I e CONArent BuRag.
The Commission particularly

welcomes comments concerning which
of the above approaches is preferred as
well as suggestions regarding
improvements or other alternatives.

The proposed rule has also beeri
modified to clarify the types of analyses
required. They can be grouped into four
classes. depending upon containment
design. as follows: '

1. BWRs with Mark | and II type
containments are required to be inerted
by the companion rule on inerted
containments appearing elsewbere in
this issue. (See Table of Contents under
NRC Rules and Regulations.) There are
no further anslyses required of these
plants. .

2. Effective [one year after the
effective date of the rule], or the date of
issuance of a license authorizing
operation above 5 percent of full power,
whichever is Jater, analyses would be
required for BWRs with Mark 1l type
containments and PWRs with ice
condenser type containments to
demonstrate that the installed bydrogen
control system is adequate and will
perform its intended function in a
manner that provides adequate salety
margins. Analyses should also be

performed to assess the effectiveness of
alternative systems.

3. Effective [une year after the
effective date of the rulej or the date of
issuance of a license authorizing
operation above 5 percent of full power,
whichever is later, additional analyses,
described under item 4, would be
required for BWRs with Mark III type
containments and PWRs with ice
condenser type containments, to show
that safe shutdown will be assured and
containment structural integrity
maintained during degraded core
accidents.

4. Owners of all other containments
would be required to perform and
submit by [two years after the effective
date of the rule] or the date of issuance
of a license authorizing operation above
s percent of full power, whichever is
later: (i) Analyses 1o assure thet during
degraded core accidents containment
structural integrity will be maintained:
and (ii) equipment survivability
analyses to assure continued
containment integrity and safe
shutdown aplbeﬁ.ty. These degraded
core sccidents will be assumed to
produce hydrogen releases to the
containment resulting from the
containment reaction of up to and
including 75% of the fuel cladding
surrounding the ective fuel region with
water for a range of time periods
consistent with the accident scenarios
analyzed.

The analyses required by this section
serve two purposes. First, they support
continued reliance on the interim
requirements of this rule. Second, the
results will be considered in & longer
term rulemaking on degraded cores.

Paperwork Reduction Act

The proposed rule will be submitted
to the Office of Management and Budget
for clearance of the application
requirements that may be appropriate
under the Paperwork Reduction Act
(Pub. L. 96-511). The SF-83 “Request for
Clearance.” Supporting Statement, and
related documentation submitted to
OMB will be placed in the NRC Public
Docur::nt Room st 1717 H Street NW.,,
Washington, D.C. 20555. The material
will be available for inspection and
copying for a fee.

Regulatory Flexibility Act *

In accordance with the Regulatory
Flexibility Act of 1980, 5 U.S.C. 805(b),
the Commission hereby certifies that
this rule will not, if promuigated, have a
significant economic impact on a
substantial nurnber of small entities.
This proposed rule affects only the
licensing and operation of nuclear
power plants. The companies that own

these plants do not full within the scope
of the definition of “smuil entities™ set
forth in the Regulatory Flexibiiity Act or
the Small Business Size Standards set
out in regulations issued by the Small
Business Administration at 13 CFR Part
121.Since these companies are
dominant in their service arees. this
proposed rule does not fall within the
purview of the Act.

Accordingly. notice is hereby given
that, pursuant to the Atomic Energy Act
of 1854, as amended, the Energy
Reorganization Act of 1874, as smended,
and section 553 of title 5 of the United
States Code, adoption of the following
amendments to 10 CFR Part 50 is
contemplated.

PART 50—DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION
FACILITIES

1. The authority citation for Part 50
reads as follows:

Autbority: Secs. 103, 104, 181, 182. 183. 185,
88 Stal 936 S37, 948, 953, 954, 815, 856, as
amended (42 US.C 2133, 2134, 2207, 2232,
2233, 2239); secs. 201, 202, 206, 88 Stal 1243,
1244, 1246 (42 U.5.C. 5841, 5842 5840, uniess
otherwise noted Section 50.78 also issued
under sec. 122. 68 Sta\. 038 (42 US.C. 2152).
Sections 50.80-50.81 ¢'so issued under sec
184, 68 Stat. 854, as amended: (42USC
2234). Sections 50.100-50.102 issued under
sec. 166, 68 Stat. 955; (42 U.S.C. 2236). For the
purposes of sec. 223 64 Stal. 858, as
amended: (42 U.S.C. 2273). § 50.54(i) issued
unde; sec. 161i. 68 Stat. 49; (2 US.C
2201(3)). §§ 50.70, 50.77 and 50.78 issued under
sec. 1610, 68 Stal. 850. ns amended, (42 US.C
2201(0)) and the Laws referred to in
Appendices.

2 In § 50.44. paragraph (c) is amended
by adding new subpuragraphs (3] {iv).
(v) and (vi) to read as follows:

§ 5044 Standards for combuslible gas
control system in light water cooled power
reactors.

Rl L d . . .

(c) | 8 B

(3) . .

(iv) Effective [one year after effective
date of the rule]. or the date of issuance
of a license authorizing operetion above
5 percent of full power, whichever is
Jater, each boiling light-water nuclear
power reactor with & Mark Il type
conteinment and coch pressunzed light-
water nuciear power reactor with an ice
condenser type contuinment, for whica 8
construction permil was issued pnor 10
March 28, 1979, shull be provided with
an acceptable hydrogen control system
justified by suitable programs of
experiment and analysis. The hydrogen
control system must be capable of
bandling an amount of hydrogen
equivalent to that gencrated from the

ne
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reaction of 75% of the fuel cladding
surrounding the sctive fue! region
{excluding the cladding surrounding the
plenum volume) with water, without
loss of containment structural integrity
(i.e.. steel containments must meet the
requirements of the ASME Boiler and
Pressure Vessel Code. Section 111,
Division 1. Subsubarticle NE-3220,
Service Level C Limits. except that
evaluation of instability is not required,
considering pressure and dead load
alone. Concrete containments must meet
the requirements of the ASME Boiler
and Pressure Vessel Code. Section I1I,
Division 2. Subsubarticle CC-3720,
Factored Load Category, considering
pressure and dead load alone. These
subsubarticles have been approved for

" incorporation by reference by the
Director of the Federal Register. A
notice of any changes made to the
material incorporated by reference will
be published in the Federal Register.
Copies of the ASME Boiler and Pressure
Vessel Code may be purchased from the
Americen Society of Mechanical
Engineers, United Engineering Center,
345 East 47th Street, New York, N.Y.
10017. It is also available for inspection
at the Nuclear Regulatory Commission's
Public Document Room. 1717 H Street
NW., Washington. D.C.) If the hydrogen
control system relies on post-accident
inerting, the containment structure must
be capable of withstanding the
increased pressure (A) during the
accident, where it must not exceed
Service Level C Limits or the Factored
Load Category (as previously specified
in this paragraph) and (B) following
inadvertent full inerting that may occur
during normal plant operations, where it
must not exceed either Service Level A
Limits (for a steel containment) or the
Service Load Category (for a concrete
containment). Equipment required to
establish and maintain safe cold
shutdown and containment integrity
must be designed and qualified for the
environment caused by post-accident
inerting. Furthezmore. inadvertent fuil
inerting during normal plant operations
must not adversely effect systems and
components needed for safe operation of
the plant. Modest deviations from these
criteria will be considered by the
Commission if good cause is shown.

(v) Each light-water nuclear power
reactor. for which a construction permit
was issued prior 10 March 28, 1679, that
does not rely upon an inerted
atmosphere to control hydrogen inside
the containment. shall be provided with
systems necessary 10 establish and
maintain safe cold shutdown and
maintain containment integrity that are
capable of performing their functions

during and after being exposed 1o the
environmental conditions created by the
burning (or local detonation) of
hydrogen. The amount of hydrogen to be
considered is equivalent to that
generated from the resction of 75% of
the fuel cladding surrcunding the active
fue! region (excluding the cladding
surrouncding the plenum volume) with
waler. This requirement shall be
effective as follows: for esch boiling
light-water nuclear power reactor with a
Mark Il type contzinment anc each
pressurized light-water nuclear power
reactor with en ice condenser type
cantainment, on (one year after the

_ effective date of the rule) or the cate of

issuance of a license authorizing
operation above 3 percent of full power,
whichever is later; for every other light-
water nuclear power reector that must
meet this requirement, on [two years
after the effective date of the rule] or the
date of issuance of a license authorizing

operation above 5 percent of full power, .

whichever is later. :

(vi) Analyses shall be performed and
submitted to the Director of Nuclear
Reactor Regulation for each light-water
nuclear power reactor, for which a
construction permit was issued prior to
March 28, 1979, to evaluate the
conseguences of large amounts of
hydrogen generated after the start of an
accident (hydrogen resulting from the

‘reaction of up to and including 75

percent of the fuel cladding surrounding
the active fue! region with water)
including consideration of hydrogen
control measures as appropriate. Each
analysis must include the period of
recovery from the degraded condition.
The accident scenarios to be used in the
analyses must be acceptable to the NRC
staff. The scope and implementation
requirements for the anelyses for the
vanous types of light-water nucleer
power reactors are as follows:

(A) For each boiling light-water
nuclear power reactor with a Mark 1]
type containment and each pressurized
light-water nuclear power reactor with
an ice condenser type containment,
analyses shall be performed that justify
the selection of the hydrogen control
system required by § 50.44(c)(3)(iv).
These analyses shall be compieted and
submitted by |[one year after the~
effective date of the rule), or the date of
issuance of a license authorizing
operation above 5 percent of full power,
whichever is later. :

(B) For each light-water nuclear power
reactor that does not rely upon an
inerted atmosphere to control hydrogen
inside the containment. analyses shal!
be performed to show that containment
structural integrity as defined in

§ 50.44(c)(2){iv) will be maintuined. and
systems and components necessary 1o
establish and maintain safe cold
shutdown and maintain containment
integrity will be capable of performing
their functions during and alter being
exposed to the environmental conditions
created by the burning of hydrogen.
including the effect of local detonations.
These analyses shall be completed and
submitied as foliows: for each boiling
light-water nuclear power reactor with a
Mark llI type containment and cuch
pressurized light-water nuclear power
reactor with an ice condenser type
containment, by [one vear afler the
effective dete of the rule] or the date of
issuance of e license authorizing
operatiop above 5 percent of full power,
whichever is later; for every other light-
water nuclear power reactor for which
these analyses are required, by [two
years after the effective date of the rule]
or the date of issuance of a license
authorizing operation above 5 percent of
full power, whichever is later.

Dsted ot Washington. D.C.. this 18th day of
December 1961,

For the Nuclear Regulatory Commission.
Samuel J. Chilk,
Secretary of the Commission.
[FR Doc. #1-3A558 F.ied 12-2040 &4S am!
BILLING COOE 7590014

CIVIL AERONAUTICS BOARD
14 CFR Fart 250

[EDR-436; Economic Regulations Docket
No. 39932)

Denied Boarding Compensation Rules;
Comprehensive Review

December 8. 1081,

AGENCY: Civil Aercnautics Boerd.
acTion: Notice of Proposed Rulemaking.

SuMMaRY: The CAB is initiating 8
comprehensive review of its overscles
and denied boarding compensation rules
as part of its examination of consumer
protection regulations prior 1o surse!.
The Board is seeking comment on. first,
eliminating all governmental oversight
in this area and. second. retaining the
present rules with modifications. This
rulemaking is at the Board's initiative.
DATES: Comments by: February 22, 1982:
Reply comments by: March 9. 1982

Comments and other relevant
information received aiter this date will
be considered by the Board only to the
extent practicable.

Requests to be put on the Service List:
January 7, 1982
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Proposed Rules

Federal Register
* Vol. 47, No. 38

~Thursday. February 25. 1962

NUCLEAR REGULATORY
COMMISSION |

Acency: Nuclear Regulatory
Commission.

AGTION: Proposed rule: extension of
comment period and editorial
corrections.

summanry: The Nuclear Regulatory
Comumission is extending the public
comment period on its notice of
g.opoud rulemaking, published on

cember 23, 1981 (48 FR =" °81), for an
additional 45-day penoc . ais will .
provide additionai time for interested
members of the public to evaluate the
issues raised and to develop comments
on the proposed rule. The proposed rule
would amend 10 CFR Part 50 to improva
hydrogen control capability during and
following an accident in light-water
reactor facilities. The public comment
period was scheduled to expire on
February 22 1982

DATES: The new comment period
expires April 8, 1982. Comments
received after that date will be
considered if it is practical to do so. but
assurance of consideratios cannot be
givir +v 1Pt as to comments received
on or before that date.

ADORESS: Written comments or
suggestions for consideration in
connection with the proposed
amendinents should be submitted to the
Secretary of the Commission. U.S.
Nuclear Regulatory Commission.
Washington. D.C. 20555, Attention:
Docketing and Service Branch. Copies of

comments received and a copy of
NUREG/CR-2540, when available. may
be examined in the Commission’s Public
Document Room at 1717 H Street NW,
Washington. D.C.

FOR FURTHER INFORMATION CONTACT:
Morton R. Fleishman, Cffice of Muclear
Regulatory Research. U.S. Nuclear

Regulatory Commission, Washington.
D.C. 20555, telephone (301) $43-5981.
SUPPLEMENTARY INFORMATION: This
document . - 1 corrects errors that
sppeared . .  notice of proposed
rulemaking published in the Federal
Register on December 23, 1981 (46 FR
62281) as follows:

"1. Teble Il on page 62284 is corrected to read as follows:

Table 11, Parametric Variations of & PWR Small-Break Scenario
Rate of Timing of Rate of Steam Concyrrent
W, Release'  H, Release (Enthalpy) Release Failures &
(fo/min) . [Ib/min (millions Recoveries
of Btu/min))?
- Starting at time
10 of-uncovering of top - 600(1) . - Fans
30 - of core - 3,600(6) - Containment
T00 - Prior to major - 10,000(16)? sprays
steam release - A1) AC power
1,000 - Concurrent with -

major steam release
- Folliowing major
steam release

Recirculation

| These rates should be assumec to be constant during the period of
release and represent release from the primary system to the contain-

ment building.

2 The conversion from mass rate to enthalpy rate is based on 1600 8tu/1d
which is believed to be appropriate for steam which {s superheated by

excessively hot fuel.

3 This high rate of steam release may occur for about 10 min. during ECC

recovery.

2. The third paragraph following the
tables in the first column of page 62284
should read as follows:

1. BWRs with Mark | and 1l type
containments are required to be inerted
by the companion rule on inerted
containments that appeared in the
Federal Register on December 2. 1961 (46
FR 58484). There are no further analyses
required of these piants.

On page 62283, it was indicated that
the Commission would publish for
comment hydrogen and steam generic

source terms as part of the third
approach it was considering for
performing the hydrogen design
analyses. A report on these source
terms. NUREG/CR-2540 (BMI-20%0). "A
Method for the Analysis of Hydrogen
and Steam Release to Containment
During Degraded Core Cooling
Accidents”, is being issued and will be
scnt to those persons on the mailing list
for the proposed rule. Comments on the
report may be included with comments
on the proposed rule.
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Dated at Weshington. D.C., this 19th dey of
February 1982

For the Nuciear Regulatory Commuission.
Samuel ]. Chilk,
Secretory of the Commission.
PR Doc. £3-5088 Pled 3-26-42 848 om)
BILING DODE 7890-0 14
T weeee——

FEDERAL HOME LOAN BANK BOARD

12 CFR Parts 531 and 563
[No. 82-105)

Transfer and Repurchase of
Government Securities

February 18, 1982
AGENCY: Federal Home Loan Bank
Board. ’

ACTION: Proposed rule. -

SUMMARY: The Board proposes to amend
its regulations concerning retail
repurchase ents to confirm and
expand significant consumer
protections, including the prohibition
against the sale of retail repurchase
agreements by insured institutions
which do not meet the Board's net-worth
requirement, the requirements that retail
repurchase agreement purchasers be
given a perfected secunty interest in the
_ security or securities underlying retail -
repurchase agreements, that the
securities underlying retail repurchase
agreements be marked-lo-market on a
monthly basis, and that prospective
retail repurchase agreement purchasers
be provided with offering documents
which contain full and sccurate
disclosure of all material information
regarding the retail repurchase
sgreement and the issuing institution. In
addition, the Board proposes to delete
the current regulatory prohibition
against the sutomatic renewel of retail
repurchase agreements.
oATE: Comments must be received by:
March 29, 1982
ADDRESS: Please send comments to
Information Services, Office of General
Counsel. Federal Home Loan Bank
Boerd. 1700 G Street. NW., Washington,
D.C., 20552. Comments will be available
for public inspection at this address.
FOR FURTHER INFORMATION CONTACT:
Donna K. Ralston (202-377-6417) Office
of General Counsel, Federal Home Loan
Bank Board. 1700 G Street. NW.,
Washington. D.C. 205852
SUPPLEMENTARY INFORMATION:

Background

On August 2. 1979, the Board amended
the Federal Home Loan Bank System
Regulations to provide in § 531.12 (12
CFR 531.12 ¢4 FR 46345, August 8, 1979)

that 8 member of a Federal Home Loan
Bank may issue to the public
“obligations * * * evidencing an
indebtedness arising from the transfer of
direct obligations of, or obligations that
are fully guaranteed as to principal and
interest by, the United States or any
agency thereof that [the] member
institution is obligated to repurchase”,
provided that the obligations, commonly
referred 1o as retail repurchase
agreements, are issued in denominations
less than $100.000, have a8 maturity less
than 90 days, are not subject to
automatic renewal or extension, and -
bave the following legend:

This obligetion is not a savings account or
deposit and is not insured by the Federal
Savings and Loan Insurance Corporation.

In order to permit member institutions
to sell retail repurchase agreements at
their offices, the Board on February 13,
1981, amended § 563.8(f) of the
Insurance Regulations (12 CFR 563.8(f);
46 FR 13982, February 24, 1981) to

" exempt retail repurchase agreements

from the minimum denomination rule
lp;licablc to outside borrowings.

o provide guidance to issuing
member institutions, on September 8,
1981, the Board's staff issued R
Memorandum No. 51a, which set forth
the staff's views regarding the
requirements imposed by § 531.12 and
other regulations of the Board on retail
repurchase agreements. The Board has
found that the staff views expressed in
R Memorandum No. 51a constitute a
reasonable interpretation of the
applicable regulations and now
proposes to formally adopt several of
those interpretations in regulatory form.
Moreover, the Board believes that the
confirmation and expansion in its
regulations of certain consumer
protections will ensure that insured
institutions will be able to offer and sell
to their customers superior consumer
investments that will combine
competitive market rates and significant
investor ucurir{.

Because retail repurchase agreements
are borrowings. the Board believes that
it would be appropriate to redesignate
§ 531.12 as § 563.8-4 of the Board's
Insurance Regulations, and to amend the
regulation to expressly establish’the
requirements that insured institutions
must meet in connection with the
issuance of retail repurchase
agreements. In addition. because the
proposed regulstions would establish
significant consumer protections, the
Board proposcs to remove the
prohibition against the automatic
renewal of retail repurchase agreements.
This will substantially lessen
administrative costs 0 issuing

institutions and. therefore, enabie
issuing institutions to cffer and
consumers to receive higher rates of
return. Also. it will give issuing
institutions greater {lexibility in
developing competitive retail repurchase
agreement programs.

Proposed Regulation

Proposed § 563.86-4 provides the
following:

1. The interest of the purchaser in the
security or securities underlying a retail
repurchase agreement shell constitute a
perfected securi'y interest under
applicable state law.

2. The market value of the sccurity or
secunties underlying a retail repurchase
agreement shall be at ieast equal 10 the
principal amount of the issuing
institution's obligation as of the date of
the original issuance of the retail
repurchase agreement and as of a date
certain in each succeeding month of the
original or renewed term of the
repurchase agreement.

3. An institution issuing retail
repurchase agreements sha!ll provide to
esch prospective purchaser an offering
document which shall contain full and
accurate disciosure of all material
information regarding the retail
repurchase agreement and the issuing
institution. Any significant change in
any of the material representations set
forth in the offering document shall be
reflected in a revised offering document
which shall be provided to retail
repurchase agreement purchasers before
any renewal of a retail repurchase
agreement may be effected.

4. An institution which does not meet
the net worth required under § 563.13(b)
of institutions that have reached the
twentieth anniversary of insurance of
accounts shall be prohibited from
issuing retail repurchase agreements. An
institution that fails to meet the net-
worth requirement at & time when it has
retail repurchase sgreements
outstanding shall be prohibited from
renewing its outstanding retail :
repurchase egreements.

. An institution issuing retail
repurchase agreements shall not use in
its advertisements or offering documents
the terms “guaranteed”, “no risk”,
“account” “deposit”, “withdrawal” or
any other terms that imply that the retail
repurchase agreement is insured or
guaranteed by the United States
government or any agency of the United
States government. or the term “fund”,
or any other terms that imply that 8
retail repurchese agreement constitutes
an interest in an investment company. In
addition, an institution issuing retail
repurchase agreements shall state in its
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No.

‘Date

-t D ONOUD P WA

1/25/82
2/8/82

2/11/82
2/19/82
2/22/82
2/16/82
2/23/82
2/18/82
2/23/82
2/26/82
3/1/82

3/25/82
3/31/82

3/31/82
4/6/82
4/6/82
4/8/82
4/6/82

4/8/82

4/8/82
4/8/82

4/9/82
4/8/82
4/8/82
4/5/82

4/6/82
4/12/82

COMMENT LETTERS FOR HYDROGEN

Organization

Commonwealth Edison

Westinghouse Electric
Stone & Webster

Power Authority of N.Y.
Alabama Power

C-E Power Systems

Florida Power

Bechtel Power Corporation
Houston Lighting & Power
Commonwealth Edison
Industry Degraded Core
Rulemaking (IDCOR) Program

Tennessee Valley Authority

Washington Public Power

General Electric

Northeast Utilities
Wisconsin Electric

Missississpi Power & Light
Hydrogen Control Owners
Group

Portland General Electric
Nuclear Utility Group on
Equipment Qualification
Yankee Atomic Electric

Gulf States Utilities

Duke Power

Texas Utilities Genera-
ting Co.

GPU Nuclear

Louisiana Power & Light

RULE

Z w cL.LOoOEOOMIr Or-rorPodc emMmLOmMmwmr

~c. 0 ¥ C.O

moOOroOomMmMr  vm or o

eed

- GLrmz= wmo OUVEOOOX

Commenter

DelGeorge

. Hiatt

Rahe, Jr.

. Bradbury

Bayne

. Clayton
. Scherer
. Parkyn
. Mardis
. Cahn

Robertson
DelGeorge

Mills
Bouchey
Sherwood

. Counsil

Fay

McGaughy, Jr.

Richardson

. Withers

Reynclds

Edwards
Booker
Porter

. Gary

. Thorpe
. Maurin
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TALLY OF COMMENT LETTERS

Twenty-eight applicable comments have been received with the sources
distributed as follows:

Nuclear steam system suppliers
Utilities 1
Architect/engineer firms
Industrial associations
Individuals

'Nummw

28

Comment 19 identical to Comment 16

Comment 20 applier to a different final rule (46 FR 58484)
Comment 21 identical to Comment 15

Comment 31 applied to a different final rule (46 FR 58484 )
Comment 32 identical to Comment 17

U B W N~ |z
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LIST OF COMMENTS

5

Commonwealth Edison - Utility

Comment 1: Improvements in hydrogen control for small non-inerted
containments is warranted. .

Comment 2: Hydrogen survivability considerations for inerted BWRs
and large, dry PWRs should be deferred to the long term degraded core
rulemaking.

Comment 3: The 75% metal-water reaction is reasonable but plants
should be able to analyze accident sequences to see if a combustible
mixture can be formed.

Comment 4: The added conservatism associated with the Eq aporoach is
not warranted for a low probability event and no need for the conservatism
has been demonstrated.

Comment 5: The survivability rule may be counterproductive to safety by
causing replacement of reliable equipment with equipment of a new design with
less operating history.

Comment 6: The first approach, using recommended accident sequences for
the enalyses, is preferred. Flexibility in the selection of the accident
sequences should be permitted.

Susan L. Hiatt - Individual

Comment 1: It is unrealistic to require analyses without giving any
criteria for their evaluation.

Comment 2: The Commission appears to be soliciting suggestions from
the licensees as to what the requirements should be. The licensees should
not be consulted.

Comment 3: The analysis is only intended to justify the hydrogen control
system already installed; not to install the most effective one. Analyses
should be required before the plant is constructed.

Comment 4: Not requiring the analyses until the plant exceeds 5 percent
of rated power removes the issue from the public hearing.
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Comment 5: The combustible gas requirements should be as specific as
the ECLCS criteria. Until such regulations are promulgated, the existing
§ 50.44(c), requiring containment inerting, should be enforced.

Westinghouse Electric - Nuclear Steam System Supplier

Comment 1: The rule does not give credit for all the improvéménts made
since the TMI accident.

Comment 2: The order of the rule should be changed with the analysis
requirement coming first.

Comment 3: The 75 percent clad reaction is too large compared to what

happened at TMI and based on analysis results for a recovered degraded core event.

Comment 4: The arbitrary assumption of a 75 percent clad reaction can
Tead to problems when combined with accident sequences. A more mechanistic
approach should be used.

Comment 5: The first approach, by specifying sequences, is most appropriate
since the hydrogen generation rules will be plant specific. Low probability
sequences should not be considered.

Comment 6: Transients with failure of all containment safeguards should not
be included.

Comment 7: In Table II the suggested upper limit on the hydrogen production
rate during @ small LOCA (1000 1b/min) is unrealistic. It would be less
than 100 1b/min due to break flow being choked.

Comment 8: It is inappropriate to require consideration of local detonations
in demonstrating equipment survivability since the probability of occurrence
of a local detonation is extremely small.

Comment 9: The issue of equipment qualification for a hydrogen burn should
be kept separate from equipment qualification for design basis events to
avoid additional complexity and inconsistencies in implementation of the two.

Comment 10: A two-phased approach to equipment qualification criteria will

only add to the financial impact. The survivability concept is logical and
should be issued in final form.
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Comment 11: The survivability criteria should apply only to systems
necessary for "safe shutdown" rather than "safe cold shutdown.”
“Cold shutdown" would require a new design basis for many plants.

Comment 12: The proposed containment structural integrity limits

when coupled with the suggested accident sequences will likely

result in "calculated" containment failures. The criteria are much

too restrictive and go beyond merely addressing hydrogen control for a
"TMI-1like accident." A realistic value of structural capability should
be allowed along with the use of actual material properties (rather than
minimums) and realistic analyses (i.e., no concurrent multiple failures).

Stone and Webster - Architect/Engineer Firm

Comment 1: The interim rule should only be temporary pending completion

of the severe accident rulemaking and should only address basic concerns

such as containment failure and fission product release from a postulated
hydr~ogen burn.

Comment 2: Analysis should only be required for a realistic source. If
ultimate strengths are not exceeded, no further analysis should be done.
Implementation of new design changes should await the severe accident
rulemaking.

Comment 3: Only a date for submitting design analyses schedules should
be required. The actual date for analyses submitted should be left on
a case-by-case basis.

Comment 4: The criteria for whether or not a hydrogen control system
should be added, should include an analytical demonstration, such as
a PRA, that there would be a net safety improvement by its addition.

Comment 5: Is the 75 percent limit reasonable for BWRs? What about
other potential hydrogen generating reactions such as with iron and
other metals? What about credit for ECCS performance?

Comment 6: What is the basis for saying that control methods not
involving burning provide protection for a wider range of accidents than
those that involve burning? Why are deliberate ignition systems deemed
acceptable for interim approval?

Comment 7: Equipment qualification should not be part of the hydrogen
control rulemaking but should be addressed separately.

Comment 8: A two-step approach to equipment qualification is not
practical since it makes no sense to replace or requalify equipment
based on a "survivability" standard if it would have to be requalified

to a stricter standard in the near future.
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Comment 9: Why have different implementation dates for Mark IIIs
and ice condensers than for PWRs?

Comment 10: The accident scenarios referenced appear to relate to
LOCA scenarios which may not be the same as the worst hydrogen
scenarios. :

Comment 11: Will & review be required to identify scenarios having
a greater risk than those specified or need they be addressed only
if already identified elsewhere?

Comment 12: If because of unique plant design features the likelihood
of a given accident sequence is small, it should not need to be
analyzed.

Comment 13: Table II is confusing regarding its implementation.

Comment 14: The third approach is the best as it would put all
plants on an equal basis and provide a better compariscn of containment
responses.

Comment 15: If analyses show that containment integrity will not
be maintained, plant modifications should not be required without
an integrated evaluation considering PRA, safety goals and severe
accident rulemaking.

Comment 16: Mark I/J1 reactors should be allowed some other form
of hydrogen control besides preinerting.

Comment 17: "Maintzining containment structural integrity” is not
as important a concern as "mitigating radiological releases which
could jeopardize public health and safety." The rules should be
revise to reflect this comment.

Comment 18: Comparative analyses of systems should not be required,
only a demonstration that the chosen system works.

Power Authority of the State of New York - Utility

Comment 1: The CRGR should review the rule to ensure that an
integrated assessment and a cost/benefit analysis is performed to
determine the need for the rule.

Comment 2: The rule would impose significant analytical and equipment
installation requirements with no assurance that safety will be
improved.
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Comment 3: No dates should be set until the supplementary guidance
is available. Furthermore, the dates for completion of analyses
and equipment installation should not coincide to ensure sufficient
time for mechanical work. (Suggested new wording in letter.)

Comment 4: Finite element stress analysis of the containment shell
and fracture mechanics analysis of the steel liner should be allowed
to verify containment integrity.

Comment 5: Required analytical tools that are approved and checked
out are not currently available.

Comment 6: Credit should be given for facility modifications that
prevent a degraded core accident and thus avoids hydrogen production.

Comment 7: Hydrogen control questions should be deferred to the
severe accident rulemaking since improvements may be made which
prevent a DCA.

Alabama Power Company - Utility

Comment 1: The proposed rule should only address non-inerted,
small-volume, low-pressure containments and not require analyses
and backfitting for other containments that would provide only
marginal, at best, improvements in safety.

Comment 2: The 75 percent metal-water reaction is not supported by
research information. Furthermore, a DCA is significantly less
likely now than it was at the time the 5 percent metal-water reaction
criterion was established.

Comment 3: The requirement for equipment qualification for systems
necessary for safe cold shutdown is a significant backfit. The
current licensing criterion in many cases is for hot shutdown
capability not cold shutdown capability. The issue of cold vs. hot
shutdown should be deferred to a separate rulemaking since it
involves a significant backfit and is only marginally related to
hydrogen control.

Comment 4: Environmental qualification has recently been fully
addressed in response to the Commission and to reevaluate equipment
inside containment for a hydrogen deflagration environment is not
justified since it has not been demonstrated that safety would be
improved.
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C-E Power Systems - Nuclear Steam System Supplier

Comment 1: Equipment survivability should not be required until a safety goal
has been established and a determination made of the degree to which degraded
cores should be considered in safety regulation. A cost/benefit analysis
should be done.

Comment 2: There does not appear to be coordination with tﬁe'proposed rule
on qualification of electrical equipment and there will be overlapping of
requirements.

Comment 3: It is premature to select 75 percent for the metal-water reaction
since it neglects the improvements made since the TMI accident as well as the
results of current research studies that indicate that there is a natural
phenomena which tends to 1imit hydrogen generation.

Comment 4: The two-step procedure for equipment qualification is not justified

in view 0° the lack of indication that the level of safey needs to be increased.

Comment 5: Imposing extra margins for equipment qualification to account for
uncertainties in @ low probability event will not increase safety and may even
be counter-productive to safety by precluding the use of otherwise reliable

equipment.

Comment 6: When and if supplementary guidance is provided, it whould be in
the form of acceptance criteria related to an overall safety goal and should
allow flexibility with regard to the approach used provided that a certain
level of safety is achieved.

John Parkyn - Individual

Comment 1: In view of the fact that the TMI accident showed that the
containment did not fail and that vital equipment continued to function
after the detonation, it is not justified to expand the scope of an existing
environmental qualification program that is already of questionable value.

Comment 2: The environmental qualification effort should be delayed until
after the extent of core damage at TMI is ascertained.

Comment 3: The environmental qualification program is not needed because
the DCA 1s such a low frequency event.

Comment 4: . If only a LOCA can be turned into a DCA by human error, then
events which break containment directly are of greater concern than hydrogen

generating events.

Comment 5: The rule should not apply to plants that have stainless steel
clad fuel elements since they do not have a hydrogen production problem.
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Florida Power Corporation - Utility

Comment 1: 't is inappropriate to require qualification to environmental
conditions that are yet to be determined.

Comment 2: The two years requirement on equipment survivability
verification should account for prior analyses as well as analyses
required by § 50.44(c)(3)(vi).

Comment 3: It is reasonable to require the determination of the
survivability of installed equipment. It will 2allow a cost/benefit
analysis for equipment replacement decisions.

Comment 4: Analyses should not be required to include a certain

amount of hydrogen generated but should include a determination of
the amount of hydrogen generated during a worst case accident thus
producing a conservative answer to the question of equipment survivability.

Bechtel Power Corporation - Architect/engineer Firm

Comment 1: It is not indicated that the rule only includes interim
requirements. When and how will it be rescinded?

Comment 2: The 75 percent metal-water reaction is not justified
and may impose overly restrictive requirements. It should be used
as a default value but licensees should be permitted tc use other
values if justified by research, scenario definition and detailed
analysis.

Comment 3: The implementation schedules may be impossible to meet
in view of the fact that the survivability criteria have not yet
been determined and the available testing facilities are committed
to NUREG-0588 qualification testing. Realistic implementation
schedules should be established on a plant by plant basis.

Comment 4: The criteria for containment integrity should not be
Timited to the provisions of the ASME Boiler and Pressure Vessel

Code but should permit 1icensees to demonstrate containment integrity
using mutually agreed upon methods. The ASME Code can be cited as

an example of an acceptable means for the demonstration.

Comment 5: The proposed limits for concrete containments are
overly restrictive and should be increased by a factor of 1.5 since
the containments are designed to withstand pressure that is 1.5

times the accident pressure.
Comment 6: Comparative analyses of different hydrogen control

systems should not be required since it is not required for other
systems. Satisfaction of specific criteria should be sufficient.
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Comment 7: The concept of a two-step approach to equipment survivability
and qualification sounds reasonable but it was not described in sufficient
detail. The criteria for survivability should take into account TMI and
other operating experience.

Comment 8: The third approach for supplemental guidance on analyses appears
preferable since it would minimize the amount of repetitive analysis and
review required. It is essential that sufficient industry and PRA type input
be utilized in the scenaric definition.

Comment 9: With regard to local detonations, provisions should be made to
allow arguments as to why detonations could not occur, or alternatively,
detonation parameters should be provided.

Comment 10: While plants must be brought to a safe cold shutdown, the rule
should not impose the use of safety related equipment to accomplish it
particularly for plants whose licensing basis only requires achieving a

safe hot shutdown.

11. Houston Lighting & Power - Utility

Comment 1: The TMI accident probably had close to the maximum metal-water
reaction that could occur in an accident in which the containment threat is
limited to the combustion of hydrogen. Furthermore, the upgrades required by

gRC make @ DCA less 1ikely. The 75 percent metal-water reaction is thus not
ustified.

Comment 2: The first approach for guidance on analyses appears most appro-
priate but a probability threshold should be established to ensure that
significant scenarios are identified for each plant.

Comment 3: The requirement for consideration of local detonations for
equipment survivability should be justified since it is not clear they
can occur in nuclear plants.

Comment 4: Hydrogen burn should not be used as part of equipment qualification
since i1t represents a significant extension of the types of events encompassed
by equipment qualification. The "survivability" concept is much more appro-
priate but should not be limited to only an interim period.

Comment 5: A realistic value of containment structural integrity should
be used rather than defining it in terms of service level C and the
factored load category.
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Commonwealth Edison - Utility

Comment 1: Table II should be revised in light of the NRC sponscred
analyses presented in NUREG/CR-2540. The peak hydrogen and steam release
rates are too high.

Comment 2: The 75 percent metal-water reaction assumption is not realistic
in 1ight of the data presented in NUREG/CR-2540 since is would seem to
imply that ECCS is restored within only a 10 minute window out of a time
span of over 4 hours from onset of LOCA to failure.

Industry Degraded Core Rulemaking Program - Industrial Association

Comment 1: The Commission should state in a policy pronouncement that
the Interim Hydrogen Rule in combination with the ongoing generic rule-
making on severe accidents precludes consideration of generic severe
accident issues from individual plant dockets.

Comment 2: Implementation of the proposed rule should be delayed pending
the outcome of the Severe Accident Rulemaking.

Comment 3: The proposed rule ignores the post TMI improvements that have
been made and which reduce the likelihood of a DCA.

Comment 4: There is not sufficient safety urgency to warrant issuance of
the proposed rule; the requirements go beyond the framework originally
envisioned for an "interim rule."

Comment 5: Hydrogen generation is only one of several technical issues
that need to be resolved for accidents beyond the DBA. It should be
treated in the Severe Accident Rulemaking rather than a piecemeal approach.

Comment 6: Delay of the proposed rule will permit the completion of
major research programs in the hydrogen area; which will reduce technical
uncertainties and provide a better technical basis for the rule.

Comment 7: Delay will permit completion of development of a new accident
analysis program (early 1983) which would be used to perform the required
analyses.

Comment 8: The cost of the rule to industry has not been adequately
considered. It is estimated that the survivability analysis would
cost between $250K and $600K per unit for a total cost for 100 units of

about $35M - SS50M.
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Tennessee Valley Authority - Utility

Comment 1: The issue of hydrogen control should be considered in the
context of overall plant risk from DCA's.

Comment 2: The term "certain important safety systems” in the summary
should be revised to read "certain systems important to safety,” to
be consistent with other NRC terminology.

C nt 3: A physically more reasonable maximum clad reaction fraction
woui% be 30-40 percent rather than 75 percent. The parameter of greater
importance, however, is the hydrogen release rate rather than the magnitude.

Comment 4: The requirement that the operation of the hydrogen control
system not further aggravate an accident or endanger the plant during
normal operations would seem to eliminate the post accident inerting systems.

Comment 5: It is not clear why the Commission believes that hydrogen
control methods that do not involve burning would provide protection for

a wider spectrum of accidents than those that involve burning particularly
if all ramifications are considered.

Comment 6: Since the consideration of severe accidents goes beyond the
design basis for existing plants, the only requirement for systems that
must function during a hydrogen burn should be that they "survive" and
continue to be able to perform. The two-step approach is unnecessary and
proof of survivability is adequate for extensions beyond the design basis.

Comment 7: Since maintenance of core cooling is mainly dependent on
active systems outside containment, a rigorous burn "qualification”
program on essential equipment inside equipment would have little effect
on reducing the 1ikelihood of a DCA or recovering from such an event.

Comment 8: As an alternative to the consideration of local detonations,
a demonstration should be permitted to show that they are unlikely.

Comment 9: The first analysis approach of specifying a smail number
of s1gn??icant scenarios sppears to be reasonable.

Comment 10: The second analysis approach may also be reasonable except
that the range of parametric variation suggested in Table 2 is unrealistic.
Thus, while the base scenario may be reasonable, the introduction of
arbitrary additional equipment failures represents a different scenario
with a much lower occurrence probability and thus having a Tower risk
contribution. Analysis of events beyond the design basis should be
performed as realistically as possible.
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Washington Public Power Supply System - Utility

Comment 1: The hydrogen rule should be delayed perding completion of the
severe accident rulemeking since the priority technical issues related

to hydrogen have already been addressed and the severe accident rulemaking

will address this and other technical issues in a more comprehensive framework.

Comment 2: The rule represents premature judgment in requiring mitigation
for degraded core scenarios and extends the design bases to include degraded
cores without sufficient technical justification.

Comment 3: The rule should be modified so that if it is shown that a method
for controlling hydrogen concentration so as to prevent 2 hydrogen burn is
supplied, then the equipment survivability criteria does not have to be
demonstrated.

Comment 4: The rule is tantamount to requiring utilities to have

the capability to mitigate Class 9 accidents, an extreme shift in the design
basis of current plants, without the benefit of formal rulemaking. The option
for utilities to make cost effective choices between prevention and mitigation
is lost and the IDCOR effort is subverted.

Comment 5: The requirement for equipment survivability represents

an open-ended rachet for equipment qualification in view of the ambiguity
involved. For example, the Es models have no experimental basis and hence,
no criteria for judging their acceptability; for Es, the tests would have to
be redone whenever new analyses were done and it is not clear that test
facilities could be found to match the environments; no criterion is provided
as to what constitutes acceptability in "perform its function"; since Es
could be treated on a case-by-case basis everyone could be qualifying to
separate performance standards.

Comment 6: The three suggested approaches still do not provide the
"unambiguous event descriptions and acceptance criteria” that are needed.

No acceptance criteria are proposed and the event descriptions are still
arbitrary and ambiguous. A safety goal should be provided and the utilities
permitted to use their perogatives to achieve it.

Comment 7: It is inappropriate to require design studies for large amounts
of hydrogen until an appropriate level of release has been determined in
the severe accident rulemaking.
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General Elzctric - Nuclear Steam System Supplier

Comment 1: The requirement for hydrogen control systems for Mark 111 BWRs
should be revised to permit a demonstration that additional hydrogen control
systems are not necessary as a rasult of design capabilities that prevent
hydrogen generation or 1imit its impact. The decision criteria should
include consideration of the probability and consequences of hydrogen
generation. Yo

Comment 2: Because some nuclear plants empon a multi-building, multi-

barrier design for the containment, the loss of containment structural

integrity would not necessarily result in excessive radiation dose to the
public. The ruie should refer to loss of containment "function" rather
than containment "integrity." ;

Comment 3: The 75% metal-water reaction is unrealistically high and is
inconsistent with the desire to set a 1imit in which the threat to containment
is 1imited to that of hydrogen combustion. The metal-water reaction should

be defined by applicant performed analyses using realistic accident scenarios.

Comment 4: The requirement imposed on post-accident inerting systems, that
in case of inadvertent full inerting the containment structural stresses
not exceed Service Level A, is unnecessarily conservative. In view of the
time required for full inerting and operator intervention inadvertent full
inerting is a low probability event. The requirement should only be that
containment function and assurance of safe plant shutdown be maintained in
the event of inadvertent full inerting.

Comment 5: A statement should be added to the Supplementary Information
Tndicating that the issues are sufficiently resolved to warrant interim
approval of a deliberate ignition system for Mark IIl BWR plants.

Comment 6: Survivability criteria (Es) and qualification requirements (Eq)
should be defined prior to implementation of the proposed amendments and
issued for public comment before being made effective.

Comment 7: The scope of the required analysis should be expanded to permit
analyses that demonstrate that additional hydrogen control systems are not
needed.

Comment 8: An approach similar to the proposed first approach is recommended
except that realistic accident scenarios should be defined using PRA techniques
and they should be analyzed using best estimates.

Northvest Utilities - Utility

¢ nt 1: The proposed amendments on survivability of equipment and
containment and the associated analyses should deferred until ongoing
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research programs are completed so as to i "
amendments. provide a technical basis for the

Comment 2: Hydrogen issues are only & portion of the concerns associated
with degraded cores. The proposed amendments should be deferred to the
severe accident rulemaking. :

Comment 3: A Regulatory Impact Analysis should be prepared and issued for
comment before implementation of the proposed amendments.

Comment 4: No basis is provided for changing the licensing basis of operating
plants from hot shutdown to cold shutdown. The cold shutdown issue should
be considered completely and independently of the hydrogen issue.

tomment 5: The implementation schedule should not require completion of
the proposed survivability program prior to completion of the equipment
qualification program for DBAs. It should also coincide with refueling
outages and allow time for design and implementation. Finally, it should
be s-heduled to follow the completion of the analysis required by § 50.44 -

(e)(3)(vi)(B).

Comment 6: The proposed amendment makes no mention of a two-step approach
for qualification of essential equipment and is ambiguous. A one-step
approach would be preferable.

Wisconsin Electric - Utility

Comment 1: The proposed amendments are not needed because conservative
analyses and experiments demonstrate that there is a low probability of
significant hydrogen generation in DBAs and an even lower probability in
accidents beyond the design basis. This was reduced further by safety
upgrades following the TMI-2 accident.

Comment 2: Preliminary best-estimate analyses of TMI-2 show that a hydrogen
burn following @ 100 percent metal-water reaction will not result in a loss
of containment structural integrity or in a detonation.

Comment 3: Preliminary testing for EPRI of typical safety-related electrical
equipment under hydrogen burn conditions indicate that they can survive a
hydrogen burn.

Comment 4: Since there is no immediate safety need for the proposed rules,

a cost-benefit analyses would show that the substantial burden on licensees
with large containments is not warranted. Estimates for doing the containment
analyses are $1-2 million and for equipment survivability testing are $0.5
million.

Comment §: The proposed rule should be deferred to the Severe Accident
Rulemaking and its need should be demonstrated by PRA.
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Comment 6: The proposed rule should be de'ayed until ongoing research
programs on hydrogen burning and equipment survivability are sufficiently
completed to provide a technical basis for the rule.

gg%ggnt 7: Since the licensing basis of most operating plants is to &chieve

and maintain hot safe shutdown conditions following accidents, the proposed
requirement should be modified by deleting the word "cold."

Comment 8: The 75% metal-water reaction is not technically justified and a
value appears to be more reasonable.

gomncnt 9: The accident scenarios for the analyses are not sufficiently
efined or justified. A mechanistic time rate of hydrogen release should
not be required if the hydrogen is assumed to start at the maximum hydrogen
concentration.

Comment 10: Equipmert survivability analyses should not be required to
include detonation considerations since studies indicate they will not
occur in large dry containments.

Comment 11: The implementation schedules are unrealistic. The equipment
survivability analyses should commence after the containment analyses are
completed which should take 2 years at a minimum. An estimated 2 to 5 years
would be needed to meet the provisions of the rule.

gggggnt 12: The part of the rule which states that "the accident scenarios
to be used in the analyses must be acceptable to the NRC Staff" should be
deleted since it gives the NRC zuthority to arbitrarily change the rule.
General accident scenarios should be specified, based on severe accident
rulemaking and PRA studies, that also allow flexibility for plant-specific
designs.

Mississippi Power and Light - Utility

Comment 1: The substantial quantity of information provided by industry in
support of the distributed ignition system has been largely ignored in
development of the rule.

Comment 2: The probability of scenarios leading to significant hydrogen
generation is so small that the interim requirements are not needed.

Comment 3: Interim rules should be delayed pending completion of the
ongoing research program which may demonstrate that the interim rule would
provide a negligible “ncrease in plant safety.

Comment 4: The industry cannot respond to a plethora of interim requirements
and also suppcrt the severe accident rulemaking.
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Hydrogen Control Owners Group - Industrial Association

Comment 1: 1Issuance of the interim rules for extremely low probability
events is not advisable and should be considered in the context of the
severe accident rulemaking and the safety goals.

Comment 2: Action on the rule should be deferred pending compietion of the
ongoing major research program which will be completed in the near future.

Comment 3: The rule makes no mention of when the interim requirements will
be replaced with final requirements. :

gomment 4: The consideration of large scale hydrogen releases is contradicted
¥ sponsored PRA studies that showed that the risk of containment
failure due to hydrogen combustion is small compared to other risk centributors.

Comment 5: The concern over large amounts of hydrogen ignores the plethora
of improvements, mandated by NRC since the TMI-2 accident, that substantially
reduce the probability of degraded core accidents.

Comment 6: The discussion of the rule should be revised to indicate that

the acceptability of the hydrogen control system will be assessed based on
generic, rather than acceptable programs of experiment and analysis, since
plant specific experiments are not justified.

Comment 7: The analyses in support of the hydrogen control system should
Be 1imited to establishing the adequacy of the selected design and it
should not be required to include comparative analyses of alternative
systems that may be used in system selection. '

Industry has already submitted evaluations of alternate concepts to the NRC
and, in the IDCOR program, will be preparing additional comparative analyses.
Alternate concept studies have never been previously required for rulemakings
and would represent a wasteful and inefficient allocation of industry and

NRC resources.

Comment 8: The text should be modified to indicate that the Mark 111
owners are seriously considering a distributed igniter system for Mark Il
containments.

Comment 9: Because of the BWR design, which operates normally with a large
steam fraction in the core, serious fuel damage and large hydrogen releases
are unlikely. Studies have indicated that the maximum meta)-water reaction
for a BWR/6 prior to core slump is less than 12.5%. A meta)-water reaction
of less than 75% should be permitted if justified by amalysis of realistic,
mechanistic acciuent scenarics. :

Comment 10: There is no technical justification for the statement "that
contro] methods that do not involve burning provide protection for a wider
spectrum of accidents then do those that involve burning."
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Comment 11: Sufficient information has been submitted for Mark IIl BWRs
to give interim approval of deliberate ignition systems for Mark IIls as
well as for ice condensers.

Comment 12: A two-step equipment survivability and qualification program
is not warranted in view of the low probability of a DCA. A conservative
analysis demonstrating survivability, with no consideration of local
detonations, is all that is needed.

Comment 13: None of the three suggested approachs on the guidance for

the analyses are desirable. The language is too vague permitting the
possible scope of the analyses to be of unmanageable mzgnitude. Furthermore,
the scenarios suggested are grossly conservative and are not realistic
enough to assess containment response or hydrogen control effectiveness.

It should be left to the applicant or licensee to choose the most probable
accident scenarios and hydrogen release rates rather than for the NRC to
establish arbitrary and overly conservative criteria.

Comment '4: The issue of hydrogen control should be considered in the
broader context of safety goals and risk reduction. If it can be shown
that hydrogen combustion only causes a slight increase in risk then
additional analyses and hydrogen control is not warranted.

Comment 15: The description of containment integrity should not include
the detailed ASME criteria. Instead, a range of alternative means
should be permitted to demonstrate compliance; with the ASME criteria
used only for illustrative purposes.

Comment 16: The implementation schedule for the submission of the
required analysis is unreaslitic and cannot be met. It should be modified
to avoid the necessity for numerous schedule extensions.

Portland General Electric - Utility

Comment 1: Since the basis for most operating plants is safe shutdown,
the word "cold” should be deleted from the phrase “safe cold shutdown.”

Comment 2: The 75% clad reaction is unsubstantiated and does not allow
credit for the post-TMI modifications that are intended to prevent a
DCA. Analyses that consider preventive measures should be used to
establish a realistic cladding reaction percentage.

Comment 3: The two-step approach for qualification of equipment {s not
clearly defined and may involve an undue financial burden due to repeated

testing of equipment.
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Comment 4: Either of the first two methods for proceeding with the analyses
are acceptable if preventive measures are permitted to be considered.

Comment 5: The proposed rule should be clarified with regard to the sequence
of performing the analyses and providing the necessary systems. The schedule
should be adjusted so that the required equipment should be provided 2 years
after the analyses are completed. : '

Nuclear Ufility Group on Equipment Qualification - Industrial Association

Comment 1: The proposed rule is premature, is being promulgated with no
supporting technical basis, and appears to lack the proper review of its
need by senior management and the Commissioners.

Comment 2: No technical justification has been presented to support the
position that the temperatures and pressures associated with hydrogen burning
and local detonation can be more severe than the conditions for which the
equipment has been previously qualified.

Comment 3: Based on analyses and experiments of technical experts and the
staff, developed in support of licensing hearings, the essential eguioment
can survive hydrogen burning.

Comment 4: Supporting justification is required since the proposed rule is
(1) interim in nature, (2) is subject to ongoing research, and (3) addresses
a very remote accident beyond the design basis.

Yankee Atomic Electric - Utility

Comment 1: The proposed rule should be delayed pending completion of the
TDCOR program related to severe accidents.

Comment 2: In view of the significant risk reduction steps taken since the
TMI-2 accident, there is no urgency for the proposed rule.

Comment 3: The metal-water reaction should be established based on the
resuits and codes developed in the ICCOR program.

Gulf States Utilities - Utility

Comment 1: The proposed rule should be considered in 1ight of the broader
severe accident rulemaking and the need for a hydrogen control system evaluated
in the context of the long-term safety goals.

Comment 2: The implementation of the TMI Action Plan requirements has
substantially reduced the probability of 2 DCA and credit should be allowed
for the modifications.
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Comment 3: There should be no requirement for 2 comparative analysis of
aTternate hydrogen control systems. Criteria should be specified and as
long as the system meets the criteria it should be acceptable.

Comment 4: The 75% metal-water reaction is excessive in light of recent
studies that core slump would occur before 35-40%. A mechanistic approach
shOuld‘bg permitted to establish a realistic maximum value.

Comment 5: The containment structural integrity limits are too restrictive
and actual material properties should be permitted. A realistic criteria
of functional capability should be used.

Comment 6: The implementation scheddIes are unrealistic and should be
modified.

Comment 7: A distributed ignition system should be considered generally
acceptable for BWR Mark IIls as well as for ice condenser plants.

Comment 8: The two step approach to equipment qualification is not
warranted. An equipment survivability requirement is appropriate but it
should be permitted to be demonstrated by analysis and should be separated
from qualification for DBAs. Local detonations should not have to be
considered in view of the low probability for its occurrence.

Comment 9: The first approach is preferred for the analyses, however,
sequences that have a lower probability then that defined by the safety
goal should not have to be considered. ATWS should not be included
since the ATWS rule will ensure that this is a low probability event.

Duke Power - Utility

Comment 1: A post accident hydrogen control rule should not be promulgated
now but should only be considered after the Severe Accident Rulemaking
is complete and a safety goal is established.

Comment 2: The degree of cladding oxidation should be consistent with
the accident sequence analyzed and not for the most severe sequence.
The 75% 1imit is not consistent with the existing data.

Commen* 3: It is unciear whether the version of the ASME Code referenced
is the §qunr of 1980 Code or the Code of Record.

Comment 4: Code limitations should not be applied to beyond DBAs. A
realistic limit load analysis should be allowed to assure containment
structural integrity.

Comment 5: Recent EPRI tests and recent studies, reports, and analyses,
strongly indicate that the proposed survivability
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requirements are not needed. They cannot be justified from either a
risk reduction or cost-benefit standpoint.

Comment 6: Since the design basis of most nuclear stations is safe hot
shutdown under DBA conditions it is inappropriate to require safe cold
shutdown.

Comment 7: Licensees should have the option of demonstrating that local
detonations cannot occur in lieu of evaluating the effects of local
detonations. ‘

Comment 8: Licensees should nct have to justify the selection of a
safety system. Only the adequacy of the system should be of concern.

Comment 9: The particular analysis method to be used should be left
optional so that the approach can be selected by the licensee to fit his
particular capabilities and specific plant design.

Comment 10: The proposed hydrogen release rate of 1000 1b/min is not
supported by current data for recoverable cores and should not be specified
for the final rule.

Texas Utilities Generating Co. - Utility

Comment 1: The requirement for equipment to achieve cold shutdown
should be deleted. Cold shutdown should be addressed in the same manner
as it has in the past with the added corsideration of the proper hydrogen
conditions.

Comment 2: There is no technical justification for requiring a demonstraticon
of either survivability or qualification of equipment for a postulated
hydrogen burn. It is anticipated that the implementation of the rule

would impose a severe burden on the industry with no evidence of a
significant safety problem.

GPU Nuclear - Utility

Comment 1: In view of the improvements that have been made since the
TMI-2 accident that reduce the likelihood of a DCA, it is inappropriate
to implement a requirement that addresses the hydrogen burn issue for
PWR large dry containments.

Comment 2: The issue of equipment qualification for hydrogen burn
conditions should be kept separate from the qualification of equipment
for current DBAs. ;

Comment 3: The two phased approach for equipment survivability can
result in an unwarranted considerable financial impact. Only one set of
criteria should be implemented.
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Comment 4: Since both accident sequences and hydrogen generation rates will
be plant specific, the first approach is most appropriate and realistic.
However, the sequences should be prioritized using PRA and only the most
likely ones analyzed. :

Comment 5:. The 75% clad reaction rate is unrealistic based on the results
of TMI-2 and analysis of recovered degraded core accidents.

Comment 6: In view of the extremely small probability of occurrence of

Tocal detonations in nuclear plants, due to uniform mixing, relatively open
geometries and containment sprays, it is unreasonable to require survivability
of essential equipment after being exposed to local detonations.

Comment 7: The differences in the definitions of "survivability" and "qualification
standards are too vague. “Survivability" should include nc margins or
conservatisms. "Survivability" criteria are all that is needed for a Tow
prabability event as a DCA.

Comment 8: The design basis for all plants is safe shutdown. Depending on
Tndividual licensee commitments, this can be either hot or cold shutdown.
Unless the word "cold" was deleted it would mandate a new design basis for
many plants.

Louisiana Power and Light - Utility

Comment 1: Since ECCS degradation is the governing event in significant
hydrogen release scenarios, it would be more appropriate for the rule to
codify the extent of ECCS degradation required to be postulated rather than
the percentage of fuel clad oxidation. The rule should require the control
of that amount of hydrogen resulting from degradation of the ECCS for a
period of time to be based on the reliability of the ECCS. Sensitivity
analyses would be required to determine the accident scenario producing the
worst case hydrogen generation.

Comment 2: The 75% metal-water reaction is not credible since conservative
analyses indicate that the core would have to be uncovered for 16 hours. It
is not reasonable to expect the core to be uncovered for such a length of
time.

Comment 3: The 75% metal-water reaction should not be considered to include
contributions from radiolysis and other sources since radiolysis does not
provide a major hydrogen contribution until 2-3 days after the accident.

Comment 4: It is not clear what the intent is regarding the two-step equipment
qualification plan. How will the environmental conditions differ between s
and Eq? How will criteria be established for deciding which equipment meets

Es or Eq?
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Comment 5: The 75% metal-water reaction is not consistent with an accident
such as occurred at TMI-2. Such a large metal-water reaction would have
consequences for exceeding that of TM[-2.

Comment 6: The first suggested approach appears the most reascnable, however,
PRA techniques should be permitted for determining the magnitude of hydrogen
generation as well as the release rate.

5
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[7590-01]

NUCLEAR REGULATORY COMMISSION
10 CFR Part 50

Hydrogen Control Requirements

)

AGENCY: Nuclear Regulatory Commission.
ACTION: Final Rule.

SUMMARY: The Commission is amending its regulations to improve hydrogen

control capability for boiling water reactors with MARK III containments

and for pressurized water reactors with ice condenser containments. The
amendments require improved hydrogen control systems that can handle large
amounts of hydrogen during and following an accident. For those of the

above reactors not relying upon an inerted atmosphere for hydrogen control,

the rule requires that certain systems and components be ab]é to function during
and following hydrogen burning. The rule also requires affected licensees to
submit analyses to the Commission in support of the previous two requirements.
The rule is needed to improve the capability of the indicated types of nuclear
power reactors to withstand the effects of a large amount of hydrogen generation
and release to containment from an accident, as occurred at Three Mile Island.
The new requirements will result in greater assurance that nuclear power reactor
containments and safety systems and components will continue to function properly
so that the reactors can be safely shut down following a Three Mile Island-type

of accident.
EFFECTIVE DATE:

FOR FURTHER INFORMATION CONTACT: Morton R. Fleishman, Office of Nuclear
Requlatory Research, U.S. Nuclear Regulatory Commission, Washington, D.C.

20555, Telephone 301-443-7616.
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SUPPLEMENTARY INFORMATION:

Background
The Commission has taken numerous actions to correct the design and operational

limitations that were revealed by the accident at Three Mile Island, Unit 2
(TM1-2), which resulted in a severely damaged or degraded reactor core, in a
concomitant release ofvradioactive material to the primary coolant system, and
in a fuel cladding-water reaction causing the generation of a large amount of
hydrogen. Included in these actions are several rulemaking proceedings intended
to improve the hydrogen control capability of light-water nuclear power reactors.
On December 23, 1981, the Commission published in the Federal Register
(46 FR 62281) a notice of proposed rulemaking on "Interim Requirements Related
to Hydrogen Control," inviting written comments or suggestions on the proposed
rule by February 22, 1982. A notice extending the comment period for an extra
45 days to April 8, 1982, including editorial corrections, was published in the
Federal Register on February 25, 1982 (47 FR 8203). The notice concerned
proposed amendments to 10 CFR Part 50, -Domestic Licensing of Production and
Utilization Facilities," which would have required that:
a. Each boiling water reactor (BWR) with a Mark 111 type
containment and each pressurized water reactor (PWR) with
an ice condenser type containment be provided with 2 hydrogen
control system capable of handling an amount of hydrogen
equivalent to that which would be generated if there were at

least a 75 percent fuel cladding-water reaction without

loss of containment integrity;
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b. Each boiling water reactor and each pressurized water reactor
that does not rely on an inerted atmosphere for hydrogen <o
control be provided with safety systems needed to establish
and maintain safe cold shutdown and maintain containment
integrity that can function after the burning of substantial

amounts of hydrogen; and

¢. Analyses be performed for the reactor categories mentioned
above to justify the hydrogen control systems selected and
to assure containment structural integrity and survivadility

of needed safety systems during a hydrogen burn.

It should be noted that the proposed rule was not part of the separate,
long-term rulemaking on degraded or melted cores (the "severe accident rule-
making") for which an advance notice of proposed rulemaking was published on
October 2, 1980 (45 FR 65474) and which was the subject of the "Proposed
Commission Policy Statement on Severe Accidents and Related Views on Nuclear
Reactor Regulation,” published in the Federal Register on April 23, 1983
(48 FR 16014).

General Comments

Twenty-eight persons submitted comments regarding the proposed amendments.
The comments and the SECY paper noted above are part of the public record and
may be examined and cdpied, for a fee, in the Commission's Public Document Room
a2t 17i7 H Street NW., Washington, D.C. A summary of the comments and a comment
analysis are also available for inspection and copying, for a fee, in the Public

Document Room.
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The comments received have been carefully reviewed and evaluated during
preparation of this final rule. The final rule contains revisions to the
proposed rule that reflect consideration of these comments. The commenters
generally provided many specific comments on all aspects of the propdsed
amendments. The following discussion represents a distillation of the more
significant comments.

Numerous commenters suggested that the implementation of the Hydrogen
Control Rule should be deferred until the severe accident rulemaking (see above)
when applicable research and probabilistic risk analyses (PRAs) will he
completed. The Commission agrees with these comments relative to PWRs with
large dry containments. Dry containment designs have a greater inherent
capability to accommodate large quantities of hydrogen because of their high
design pressure and large volume; therefore, for these designs the Commission
believes that rulemaking with regard to hydrogen control can be safely deferred
pending completion of NRC- and industry-sponsored research. Furthermore, with
regard to systems and components that must be able to function during and
following hydrogen burning, the fact that TMI-2 was shut down and maintained
in a shutdown condition indicates that such systems and components did generally
perform their functions following the burn event. In addition, design improve-
ments that have been implemented as a result of NRC directives have served to
reduce the likelihood of a cdegraded core accident.

With regard to BWRs with Mark 111 containments and PWRs with ice condenser

containments, the Commission believes that these containments can safely

accommodate the burning in a single event of the hydrogen from about a 25 percent

metal-water reaction.] However, since the TMI-2 accident showed that a 45-50
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percent meta)-water reaction was possible, the Commission believes that it
is necessary to enhance the hydrogen control capability for reactors with
these types of containments and that new regulations are required to ensure
that the proper design features are incorporated. Adoption of the final rule
will also férmalize Commission regulatory decisions currently being applied
on a case-by-case basis in individual licensing proceedings and will provide
the needed basis for regulatory actions that cover licensing and continued
operation of the affected plants.

Several commenters stated that the 75 percent metal-water reaction required
to be assumed for design and analysis is unreasonably high based on evaluation
of the TMI-2 accident and analyses of recoverable degraded core accidents.2

The 75 percent metal-water reaction chosen by the Commission is greater than

that which occurred during the TMI-2 accident; however, the primary intent of

]The basis for this belief is contained in SECY 80-107, "Proposed Interim
Hydrogen Control Requirements for Small Containments," February 22, 1989,
which is available for inspection and copying for a fee at the Commission's
Public Document Room at 1717 H Street, N.W., Washington, 0.C.

2See the following studies, available for inspection at the Commission's

Public Document Room at 1717 H Street, NW, Washington, D. C. Also NUREG

and NUREG/CR publications may be purchased from the NRC/GPO Sales Program
by calling (301) 492-9530.

NUREG/CR-2540, "A Method for the Analysis of Hydrogen and Steam Releases to
Containment During Degraded Core Cooling Accidents," February 1982

NURE