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November 7, 1983
wetsan enoovesio oceanvue ,

Honorable Nunzio J. Palladino
Chairman, Nuclear Regulatory Com=ission
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir: .

SUBJECT: Mark III Containment Hydrogen
Control Owners Group (HCOG)

Tinal Degraded Core Bydrogen
Control Rule

BGN-013

The Mark III Containment Bydrogen Control Owners Group (HCOG) understands
that the Nuclear Regulatory Commission (NRC) staff vill brief the full
Commission on the proposed Final Degraded Core Hydrogen Control Rule on ,

November 9,1983 and that the full Commission vill vote on issuance of this
rule on November 10, 1983. The Background section of the proposed Tederal
Register publication has undergone numerous revisions and has not previously~

been available for public review and comment. The BCOG believes that one
point in the Background section should be clarified before publication of the
Federal Register notice and the Final 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
between 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'D CHRax. 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

8 le 83.iJ 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.
In 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 beideves 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
between 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 TR 62281, December 23,1981), the qualification
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.
-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
qualification temperature. Individual instances where ce .,anent
thermal response exceeds equipment qualification temperature will be
reviewed on a case-by-case basis. In 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.

~

~

The ECOG respectfully requests that the Commission incorporate the
. proposed clarifications to the Federal Register publication notice.,

Yours truly,'

S. H. Hobbs, Chairman

Hydrogen Control Owners Group
.
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'/ UNITED STATES IN RESPONSE, PLEASE
. Ph wCLEAR REGULATORY COMMISSION REFER TO: ' M831109By, o

-1 3\ :, I WASHINGTON. D.C. 205$5

,A,

5.,,.. ~ November 17, 1983

OFFICE OF THE
SECRETARY

MEMORANDUM FOR: William J. Dircks, Executive Director
for Opera ons

FROM: Samuel J. Ch ecretary,

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)

t

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
equipment in large, dry containments nor does it contain
an adequate 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 require 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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NUCLEAR REGULATORY COMMISSION*

WASHINGTON, D. C. 20585

January 22, 1981,,,,,

.

MEMORANDUM FOR: Chairman Ahearne
Comissioner Gilinsky
Commissioner Hendrie
Commissioner Bradford

FROM: Edward J. Hanraha

SUBJECT: OPE REVIEW OF HYDROGEN CONTROL MEASURES FOR SEQUOYAH
.

O .

Shortly, the staff will brief the Comission with reg'ard 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 in the event that a
substantial quantity of hydrogen is generated" (emphasis added). OPE
coments with regard to a Commission decision on this 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.

r
. 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 pro ~ ram for hydrogeng

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." In early January, the staff prepared a draft " Supplement
No. 4 to the Sequoyah Safety Evaluation Report (SER)" containing a preliminary1

evaluation of'the TVA submittals. -

. 0 -

fCONTACT: ',

l
'

O Jim Milho.an (OPE)\ 6 634-3295
c
!
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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.hydtgen is an effective way to
protect the Sequoyah nuclear plants-from' tie possibility of breaching the
containment vessel due to inadvertent combustion of accumulated hydrogen.'

(Dr. Strehlow also identified additional research needs and provided
. conenents on combustion dynamics.)

| V
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 recomended further research be accomplished. I recommend
the staff address Dr. Strehlow's comments before reaching a decision on
"fjnal 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 equipmenrsurvivability.

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. (Equi
survivabilityiscertainlyimprovedbyuseofglowplugigniters.)pmentEquip-
ment survivability will be addressed further.in the next Supplement to
the Sequoyah SER.

.

Enclosure: -

As stated

'

cc: L. Bickwit
S. Chilk
. Fraley
. Dircks .

t

H. Denton
R. Tedesco -

.

W. Butler
C. Tinkler

'

C. Stahle
_ _ _ _ . . . . . _ _ _ . . . _ .

I
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Evaluation of the

Glow Plug
,

. jf.-. .

Igniter Concept

'for use in the
, .

-/ Sequoyah Nuclear Plant.

.

,
Prepared for

Mr. James Milhoan, P.-E.

Office of Policy Evaluation s

Nuclear Regulatory Commission'

Washington, D. C. 20555
,

Y
-

Prepared by-

Roger A. Strehlow

Consultant-

.

January 9, 1981
.
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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

possibilityofbreachingthecontaidmentvesselduetothe
inadvertent combustion of accumulated hydrogen. Furthermore, it

.

4 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,
i

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, Tendfssee Valley Authority,

| NUREG-00ll, Supplement No. 4, September, .1980

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

, Memorandum.to: AC'RS members, from: H. Etherington,
I Subject Memorandum P. G. Shemwon to ACRS members:
| " Quantity of H2 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.

!

| Tenndssee Valley Authority, Sequoyah Nuclear Plant, Research*

Program on Hydrogen Combustion and Control, Quarterly'

| Progress Report, December 15, 1980
*

|
!

j , .

_1
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Draf t copy of Supplement No. 4 to the Safety evaluation |' *

_
.,

report by the Office of Nuclear Reactor Regulation, |
'

.

U. S. Nuclear Regulatory Commission in the matter*

. . ,

of Tennessee Valley Authority Sequoyah Nuclear Plant 1

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 -

I opinion will be referenced in the detailed supporting statement
'

that follows. I also have opinions concerning the dynamics of a
4

combustion explosion in a Sequoyah type containment and new

research and data accumulation efforts which would be necessary

to st'rengthen and quantify the justification for using glow plug

igniters as the only hydrogen control technique. 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 the Sequoyah plant to be very
r

effective' igniters down to 5% hydrogen even in the presence of

15% dry steam. Thus, in a real accident we now know that the

Further-I",the CV.igniters would initiate a partial burn at St H2

more, the Singleton lab tests show that in a small vessel even

with 3.5% H Present initially a five minute " burn" reduces the2

H concentration to about 0.14. This is very encouraging because
2

it shows that a hot glow plug will act as an H2 scavenger even
'outside the flammability limit for upward propagation of about'

4% H Furthermore, sparks of the type that undoubtedly initiated2

the Three Mile Island burn are not effective at such & low hydrogen
,

-2-
,
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. con centration.
.

It is important to note that glow-plug initiated burns will-

be much less dangerous than spark initiated burns. This is

.because between 4-84 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
.

confined to this cone-shaped volume and subsequently will spread
,f ,

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 so
i

that the fans produced a rather uniform hydrogen concentration,

the burn would be almost continuous once the hydrogen content.

j reached 4-54

: 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 bgpause glow plugs strategically

placed above potential hydrogen sources would ignite a high

hydrogen concentration plume on contact and only a localized highi
,

temperature burn,would occur. It is well documente,d (Cubbage and

Marshall,1972) that such a partial burn yields a pressure rise in'

'

a vessel which is proport,ional to the energy released by the
localized burn (Joules) divided by the total volume of the vessel

(m ) . Thus, a small localized burn cannot cause a really large
. .

pressure rise.
.

In my opinion, properly located and functioning glow plug
'

i igniters would reduce the probability of a burn leading to a
,

. _3_

' '
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_ This is because the'' transition to detonation to' virtually zero.' '

,

' very weak flames produced by a 4-54 hydrogen 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. In other words,

the weak 4-54 hydrogen flames will remain weak irrespective of the

e'nvironment that they encounter. *

Combustion dynamics in the Sequoyah containment vessel..

l .

The 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
I

happened there when the hydrogen concentration reached about 84.*

I

|
In such a case, the flame propagates slowly enough such that the

r
pressure is rel'atively uniform spatially in the vessel during the

,

|

!
burn and simply rises with time (approximately as a. cubic of~

|
.

time; see Bradley and Mitcheson,1978 a, b) . This is true even"

if there is some acceleration due to turbulence generation. Under'

these conditions, there are essentially no pressure waves generated.

Note that at TMI the transit time of a sound wave from top to

bottom to _ top is about 0.2 seconds and the burn took about 10
l

. ,

seconds. ,

Unfortunately, in the Sequoyah configuration the upper and
|

| lower compartments are not independent but are connected by the
\

,
-

-4-
.
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. ice condenser. In my opinion, 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 I

adequately documented by Urtiew et al (1965,1967) and could occur

after primary ignition at or above 84. in either the lower or upper*

J .

compartment. 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.
Y

maximum adiabatic constant volume pressure (Heinrich,1974) .

There is another more recently discovered. combustion dynamics
~

-

possibility. Knystantas 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.
L .

,

Here the mechanism is that 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
' '

-5-
,
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'- large, about three meters in diameter. Note that at the exit,
,

* of the ice condensus, conditions would be right for the formation
i

of such a large mixing region. The required eddy size for
*

hydr' gen-air is not known but it would probably be smaller thano;

*

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-2,

i
~

- 4 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 consequences

of an accidental spark-ignited burn.

.

Research Needs.*

!

Glow plug testing should be cont % ued. Specifically, I agree

with the LLNL recommendations for further work that, was presented
L at the ACRS subcommittee meeting of January 6, 1981. I would also

j like to see some continuous burn ';ests at concentration less than

I

p 4% to determine how rapidly a glow plug will scavenge hydrogen at
,

| these low concentrations.- In these tests, the effect of fan-induced

flow across the plug should also be investlgated.
,

(Even ,though 'I feel that the glow plugs will virtually elimi- g,

nate the possibility of detonation in the conta.inment vessel, I (,

still feel that some work on detonation limits should ,be performed.
-6- .,_ ,

'
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".,' I do not believe the 18% figure that is in the reports. I feel
'

'

. .

that the limit 15 much lower, possibly 124. At any rate, this.

uncertainty can be relatively easily answered by a few rather

simple tests that should be performed,

m
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'

(Affirmation)

For: The Comissioners -

'

From: William J. Dircks, Executive Director for Operations

Subject: AMEN 0f1ENTS T010 CFR PART 50 RELATED TO HYDR 0 GEN CONTROL

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

Catecory: This paper covers a major policy question.

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

a. Provide hydrogen control systems that can handle large
amounts of hydrogen,

.

b. Demonstrate the survivability / qualification of containment
and safety systems during and following a hydrogen burn,
and

c. Perform and submit analyses concerning hydrogen control
and survivsbility/ qualification of containn.ent and safety
systems..

Discussion: During the Policy Session on September 16, 1981, the Commission
was briefed by the staff on Interim Amendn.ents to 10 CFR Part 50
Related to Hydrogen Control (SECY Sl-245A). The discussion
covered both a final and a proposed rule and resulted in
several Comission comments that required resolution. The
Commission approved publication of the final rule during
Affirmation Session 81-41 on November 5, 1931 (Enclosure "A").
The final rule was published in the Federal Register on
December 2,1981 (45 FR 58484) ari required inerted atmospheres
for BWR Mark I and Il containments, hydrogen recombiner
capability for LWRs that rely on purge /repressurilation systems

if as the primary means of hydrogen control, and high point vents

y t
CUNTACT:
M. Fleishman, RES
443-7615

SECy NCTE: This paper is identical to the ene advanced on 8/26/83.
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forall(WRs. The Comission approved publication of the
proposed rule durin Affirmation Session 81-43 on November 24,
1981 (Enclosure "B" .

*

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 coment period which expired on February 22,c '1982. A notice of extension of coment period (Enclosure "D"),'

t

including editorial corrections, was published on February 25,
1982 (47 FR 8203) and extended the comment period for an extra

1 45 days to April 8,1982. The proposed rule would have requir,ed
that: -

a. Each boiling water reactor with a Mark III 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 j

, containment integrity, that can function after the burning;

of substantial amounts of hydrogen; and
'

c. 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 a hydrogen burn.

In response to the notice of proposed rulemaking, coments 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 sumary of the comments is provided in Enclosure "E",

including a list of commenters, and a paraphrase of each of,

202 coments. 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:

-.
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1. The implementation o'f the Hydrogen Control Rule ,should be

deferred until the severe accident rulemaking_w) hen applicableresearch and probabilistic risk analyses (PRAs will be
completed. ,

,

'

Resolution: 'The staff agrees with these comments relative .
to PWRs with large dry containments. Because hf the greater
inherent capability of the dry containment designs to

,
'

-y
accommodate large quantities of hydrogen (high design' - , ' . ~

pressure'and large volume), the staff believes that-
rulemakingwithregard.tohydrodencontrolcanbesafely_
deferred pending completion of NRC- and industry-sponsored,
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 a 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 applied on

^

- a case-by-case basis. The Commission has requested the
~ taff to prep. re this Hydrogen Control Rule to implements

'

its position.

2. 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 containment integrity. Consequently,!~

the staff believes it is prudent to specify a -value
sufficiently greater than that which was. analyzed to have,

. y
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 a limiting case-

degraded core accident. Finally, the sta.ff sees no
significant benefit in reducing the metal-water reaction
to a level such as 50 percent for those plants required to
install a hydrogen control system since the basic design
of the system would not change.

.

.
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L3. The requirementzfor 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-gene-ation;
9

'b Resolution: . While the staff agrees that design. features to
reduce hydrogen . generation are.necessary and desirable, .it. j.

'

still believes that, in order to cope with unexpected events,
there should be a solution to the hydrogen issue that involves
design features that assure containment integrity, even if a
large amount of hydrogen'is generated.

4. Since the primary function of the containment is to prevent
excessive radiation. dose to t,he 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 containmentt^
.and that this, in turn, can be provided by: assuring that
there is structural integrity with margin.-

5. 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 coment 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 examoles but does not preclude
other methods that may be shown to be-acceptable to
the Commission.

'

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

Resolution: The staff agrees for the' reasons 15dicated
's above and has, accordingly, revised the rule to apply only

,

to Mark III BWRs and ice condenser PWRs.

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

I' 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.

,

8. 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 demonstrating
that local detonations cannot occur in lieu of evaluating
the effects of' local detonations.

Res'olution: The staff agrees with this coment and has
modified the rule appropriately.

-9. 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 Neat Removal Require-
ments," which is scheduled for completion by October 1984.

.

L
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10. 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-reijef, of
course, has come by deferring implementation of the rule

' for PWRs with large dry containments. However, the rule.s
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.

11. 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
demonstration 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 NT0Ls 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.

12. 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

.

d
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recent . issuance of 10 CFR 50.49, " Environmental Qualification
. of Electrical Equipment Important to Safety," that:there is no*

significant difference between demonstrating (survivabilityand demonstrating qualification.- Paragraph. f) of gg 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,

., s

- survivability, as described in the Supplementary Info nation ,

of the proposed rule, the same type of qual'ification methods
given in paragraphs (f)(2) and (f)(4) of gg 50.49 could be j
used to show-that the systems and components have been .

qualified. In this regar'd, 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. ,

1The staff now views " qualification" as the generation and-
maintenance of evidence using tests and analyses to assure
that systems and components will operate on demand to meet-

system performance requirements. In the case of a 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 a manner acceptable to
the staff using a combined approach of analysis and testing.
Thus, an acceptable thermal analysis would have to be
performed for the containment in order to determine the'

thermal response of the components during a 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 themal response envelops the thermal response'

-during a hydrogen burn.- Selected tests would also be
performed at predicted hydrogen burn conditions (or, other

tests previously)perfomed may be referenced if demonstratedto be-applicable to convince the staff that the-systems and
components are qualified to perform their functions during.

and following a hydrogen burn.

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 qualified 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 assu'rance 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

requirenents for large, dry PWR containments be deferred
I pending. completion of the research programs. Both lhe ACRS

.

' letter and our response are included in Enclosure I.'

Along with the proposed rule, the Comission included a
description of three different approaches concerning the
supplementary guidance to be pr.ovided 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 Comission. .The Comission-

requested comments concerning which of the approaches was-

preferred as well as suggestions regarding improvements or
other alternatives.

There was no preponderance of coments 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 coments 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 perfoming 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 III plants this is'

not the case. The NRC staff has been meeting with the
owners of the Grand Gulf plant, the lead BWR Mark III, and
the Hydrogen Control Owners Group (HC0G) to discuss the

I
I
>
b
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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 appropriate
hydrogen production rates to be used in the analysis of
a degraded core accident. The Commission.will be inf|ormed
.of the review status of this aspect of the Grand Gulf docket

' at the rule briefing.
.

The above and all other suggestions 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 major 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 a 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 limiting 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

,

i
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systems. Th'e rule now indicates that the analyses only
have to support the design of the selected hydrogen
control system.

At 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 ac'tuation 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 conclusion _ that manual actuation is acceptable. .
Based on this discussion. .the staff sees no need to further

.

address this issue in this rulemaking.

Recommendations: That the Commission:

1. Approve the publication of final amendments, as set forth
in Enclosure "F", which would require for Mark III 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:

a. That these amendments are applicable to Mark _III
BWRs and ice condenser PWRs whose cps were issued
prior to March 28, 1979. 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 5 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 environmental 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 Comission

. certifies that the rule will not, if promulgated, have
a significant_ economic . impact upon a substantial number
of small' entities and a copy of this certification

- will be forwarded to the Chief _ Counsel for Advocacy -
- SBA by the Division of Rules and Records ADM.

'o f. That-the Subcomittee oh'.Nuc1 ear Regulation of thee -

Senate Comittee on Environment and Public Works, the'

~

Subcomittee on Energy and the Environment of the House-
~

Comittee on Interior and Insular Affairs, the Sub-
-

comittee on Energy Conservation and Power of the
House Comittee on Energy and Commerce, and the
Subcomittee on Environment, Energy and Natural'

Resources of the House Comittee on Government
Operations will be informed,

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

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

i. ' hat 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 recomends the paper be placed in the PDR.

k. That the paper has been reviewed with the ACRS Class 9
Subcommittee on April 26, 1983, and they did not indicate

' that they had any problems with .the rule.

~ Schedulino: Recommend affirmation at an open meeting.- No specific
circumstance is known to the staff which would require
Comission action by any particular-date in the near

*
term.-

- b j j

William J. Dircks
Executive Director for. Operations

Enclosures:
"A" - Memorandum Chilk' to Dircks, dtd 11/6/81
"B" - Memorandum Chilk to Dircks, dtd 11/27/81 .

"C" - Notice of Proposed Rulemaking -

-

"D".-- Notice of Extension of Comment Period
"E" - Summary of Public Coments on Proposed Amendments
"F" - Notice of Final Rulemaking
"G" - Regulatory Inalysis

,

"H" - Draft Public Announcement-
"I" - ACRS Letter Ebersole 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 sub'mitted
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 Commissioners and
the Secretariat should be apprised of when comments may be
expected.

'

' This paper is tentatively scheduled for consideration at an
Open Meeting during the Week of September 5, 1983. Please
refer to the appropriate Weekly Commission Schedule, when
published, for a specific date and time.
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November 6, 1981i
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MEMORANDUM FOR:' Nilliam J. Dircks, Executive Director for Operations
Leonard Bickwit, Jr. , Gen al Counsel
Forrest Remick., Director licy Evaluation

FROM:
- Samuel J. Chilk, Secreta

STAFFREQUIREMENTS-AFh1Rb)'IONSESSION
~l
fi

81-41, 3:00 P.M.,SUBJECT:
THURSDAY, @VEMBER 5,1981, COMMISSIONERS' CONFERENCE
ROOM, D.C. CFFICE (OPEN TO UBLIC ATTENDANCE)

I. Draft Order for Oral Presentation in the Waste Confidence Proceedino

The Coninission unanimously approved an order specifying procedures for
oral presentations to the Comission in,the waste confidence proceeding.
A majority of the Comission (Comissicners Gilinsky and Bradford disapproving)
voted to delete Item 3 on page 13 of the order, which invited coment on
the generic subject of accident waste disposal and specifically on the
neolaar waste resulting from the TMI-2 accident. (OPE)

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

II. NFS Recuest for a Stay of a Hearino on License Amendment to West
Valley License

The Comission, by a vote of 3-l'(Comissioner Ahearne dissenting and
Comissioner Roberts abstaining), approved an order which denies NFS's
motion for a stay of thc-license amendment and instructs the ASLBP to
initiate a proceedir.g'cn the request for a. hearing. Comissioner Ahearne's
separate views will be' included in the order. (0GC)

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

III. SECY-81-245A - Interim' Amendments to 10 CFR Part 50 Related to
HydrocenControl]

.

The Comission ubanimously approved for publication in the Federal
'

Reaister a final rule to require inerted atmospheres for BWR Mark I
and 11 containnints and hydrogen recer:biner capability for LWRs that
rely on purge /repressurization systems as the primary means of
hydrogen cont?ol. (RES) (SECY Suspense: 11/20/81)

.
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The Commission requested that:

l. 'the appropriate Congressional committees be informed; -.,
(RES) (SECY Suspense: 11/20/81)

2. a pubife 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) (SECYSuspense: 11/20/81);

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

cc: Chairman Palladino
Commissioner Gilinsky
Commissioner Bradford
Commissioner Ahearne
Commissioner Roberts
OPA
Public Document Room

. ~

s
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.seca TAny
Jamgochian
Dentons

Michelson
MEMORANDUM FOR- W T111am J. Dircks, Executive Director for Operat ons

$
Lionard Bickwit, Jr., Gen Counsel S par

'

FROM: Samuel J. Chilk, Secretar -P s

STAFFREQUIREMENTS-AFFINIONSESSION81-43, -" 'I
SUBJECT:

10:05 A.M. , TUESDAY, NOVEMBEk 24, 1981, COMMISSIONERS''"'
.

CONFERENCE ROOM, D.C. OFFICE. (OPENTOPUBLIC
ATTENDANCE)

I.. SECY-81-245A - Interim Requirements Related to Hydrogen Control
(Proposed Rule)

' The Comission 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 Comission, by a vote of 4 to 1 (Commissioner Bradford disapproving),
voted not to include additional modifications proposed by-Commissioner
Bradford. The Comission 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 comittee 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) ,

II. SECY-81-598 .Prooosed Amendments (A) to 10 CFR 50.54, Imolementing
the immediate Notification Reouirements Mandated in Section 201
of NRC's FY 1980 Authorization Act, and (B) to 10 CFR 50.72,
Revisino the immediate Reporting of Significant Events at Ooerating
Nuclear Power Reactors

The Comission unanimously approved for publication in the Federal Register*

proposed amendments to its regulations concerning immediate notification
.

Rec'd Off. EDO /'
D- t e . . . . . . ). . [dj-. ..

.

Time . . ., .R 6,,.;. ,.,z . ,
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to the NRC of significant events that occur. at operating nuclear power
plants. The' Comission requested that:~

s
'

' 1. The~ appropriate Congressional comittee.s be informed;
'

2.- ~a. copy of the FRN be sent to all applicants, licensees and
~

' State Governments; and
,

3. the information collection requirgments of this proposed rule
be submitted to the OMB for review under the Paperwork Reduction-

'Act. (RES) (SECY Suspense: 12/14/81)

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

The Comission unanimously approved issuance of an Order denying the
request for a hearing. By a vote of 3 to 2 (Comissioners Gilinsky and

,

Bradford disapproving), a majority of the Comissioners denied staff .
review of a separate safety concern regarding the location of the~

spent fuel pool _ and reactor vessel within' the same containment.
(OGC)

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

.IV. SECY-81-620 - Request for Hearing on Turkey Point

The Comission unanimously approved an Order denying a request for a
: ' hearing for which opportunity had been offered in a confinnatory. Order of.

the Director, Division of Licensing, NRR, imposing certain requirements
related to the TMI Action Plan on Florida Power & Light Company's Turkeys

Point plant. (0GC)
,

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

V. SECY-81-632 - Amendments to part 2 (Express Mail; Oral Resoonses to
Motions to Comoel)-

,

- The .Comission unanimously approved for publication in the Federal Register
final amendments to _Part 2 that permit licensing boards to require that
answers to mctions to compel responses to discovery be provided orally.

-(OGC).

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

cc: Chainnan Palladino
, Comissioner Gilinsky ,

Comissioner Bradford
Comissioner Ahearne
Comissioner Roberts
Comission Staff Offices
Public Document Room,

i
,

' Enclosure "B" i
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7 CFR Part 1135 comments received may be examined in reactors particularly pressurized light.'

the Commission's Public Document water reactor facilities with ice
,lDocket No. AO-340-Atl Room at 1717 H Street NW., condenser type containments and

-

Washington D.C. boiling light-water reactor facilitics with
MHk In the Southwettern Idaho. ,

The Mark Ill type containment, to withstandSUPPLEMENTARY INFoMM A1 mon:Eastern Oregon Marketing Area;
Decision on Proposed Amendments to accident at nree Mile Island. Unit 2 . an accident with the concomitant
Marketing Agreement and Order (TMI-2) resulted in a severely damaged generation of large amounts of

or degraded reactor core, a concomitant hydrogen, such as the type which
Correction release of radioactive material to the occurred at Three Mile Island Unit 2

In FR Doc. 81-36068. appearing at Primary coolant system, and a fuel (TMI-2). As a result. three new

page 61480 in the issue of Thursday. cladding. water reaction which resulted amendments to the regulations are being

December 17.1981.the citation in in the generation of a large amount of Proposed for public comment.

parentheses in lines 12 and 13 of the hydrogen.The Nuclear Regulatory Hydrogen Control for Mark 111 BWRs
Commission has taken numerous and Ice Condenser PWRssecond paragraph of column two on

page 61480 should have read. "(46 G actions to correct the design and
[I 50.44(c)(3)(iv))

32873)".
' ~ operabonallimitations revealed by the

accident. Included in these actions are It is proposed that boiling water*'

several rulemaking proceedings reactor (BWR) facilities with Mark 111" " * * ' "
intended to improve the hydrogen type containments and pressurized
control capability of light. water nuclear water reactor (PWR) facilities with lec

NUCLEAR REGULATORY
Power reactors. On October 2.1980 the condenser type containments, for which

. COMMISSION.

Nuclear Regulatory Commission construction permits were issued prior-

Published in the Federal Register (45 FR to March 28.1979. be required to install
10 CFR Part 50 *

65466) a notice of proposed rulemaking hydrogen control systems capable of

Interim Requirements Related to on " Interim Requirements Related to accommodating an amount of hydrogen e

Hydrogen Control Hydrogen Control And Certain equivalent to that generated from the
Degraded Core Considerations" (Interim reaction of 75% of the fuel cladding

AcENev: Nuclear Regulatory Rule).The notice concerned proposed (surrounding the active fuel region) with
Commission. amendments to lo CFR Part 50, water,withoutloss of containment-

ACT10N: Proposed rule. " Domestic Ucensing of Production and integrity.This new requirement is being
Utilization Facilities." to improve contemplated as a result of safety issues

suuuARY:The Nuclear Regulatory hydrogen management in light-water raised during licensing reviews cf new.

Commission is considering amending its react r facilities and to provide specific ice condenser and Mark 111 plants. In
regulations to improve hydrogen control design and other requirements to these reviews.it has become clear tant
capability during and following an mitigate the consequences of accidents additional protection is required to
accident in light. water rea ctor facilities. .resulting in a degraded reactor core. provide assurance that large amounts of

The amendments would require On March 23.1981, the Commission hydrogen can be safety accommodated
improved hydrogen control systems for published in the Federal Register (46 FR by these plants.The particular type of
boiling water reactors with Mark III type 18N5) e notice of proposed rulemaking hydrogen control system to be selected
containments and for pressurized water censing Requirements for Pending is left to the discretion of the applicantonreactors with ice condenser type Construction Permit and Manufacturing or licensee: however, it must be found
containments. Alllight. water nuclear Ucense Applications." The notice acceptable by the NRC based upon
power reactors not relying upon an Proposed a set oflicensing requirements suitable programs o,f experiment andinerted atmosphere for hydroeen control
would be required to show th'at certain applicable to construction permit analysis.The selection should be

applications that stemmed from lessons supported by comparative analyses of
important safety systems must be able learned from the TMI-2 accident. On alternative systems to show their.

I fu"''I " d" 8 d foll I"8 May13.1981, the Commission published ' relative adva'ntages and disadvantages.
hydrogen burnmg. in the Federal Register (46 FR 25491) e These comparisons are to be submitted'
cATas: Comment period expires notice of proposed rulemaking on as part of the analyses required under
February 22.1982. Comments received "L censing Requirements for Pending i 50.44(c}(3)(vi). At present. e
after that date will be considered ifit is Operating License Applications"(OL distributed I niter system has beenF
practical to do so, but assurance of Rule). fourid acceptable for the Sequovah plant

- consioeration cannot be given except as As a result of the vstious activities with an ice condenser containnient, but
to comments received on or before that and considerations relative to the only as an interim solution while the
date. October 2.1980 notice, the Commission hydrogen control matter is studied
FOR F1JRTMER INFORMaTION CONT AcT* dggjdgd to eplit the Interim Rule into further. A post. accident inerting system.

Morton R. Fleishman. Office of Nuclear two parts. One part was to be included has also been discussed for the ice
Regulatory Research.U.S. Nuclear in the OL Rule.The other part. limited condenser and Mark Ill containments.
Regulatory Commission. Washington, only to hydrogen control, was to be Whatever systems are finally propmed
D.C. 20555. telephone 301-443r598L issued separately.The details of this and approved for the long term. larp.
Aconass: Written comments or split are described in the companion amounta of hydrogen must be safely
suggestions for considertion in Federal Register notice published on accommodated and operation of the
connection with the proposed December 2.1981 (46 FR $8484) system. either intentionally or
amendments should be submitted to the concern!ng hydtcgen control related to inadvertently, must not further
Secretary of the Commission. U.S. Inerting hydrogen recombiner capability aggravate the course of an accident or
Nuclear Regulatory Commission. and high point vents. endanger the plant during normal
Washington, D.C. 20555. Attention: The Commission has also been operetions.The amount of hydrogen to
D>cketing and Service Branch. Copies of considering the ability of alllight water be assumed in the design of the

. . .
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. hy Irogen control system is that amount and control.These include the analysis [of k$owledge of the probabilitics of'

of accident sequences, the chronology of hydrogen. producing accident scenarios,' generated by assuming that 75% of the -
fuel cladding surrounding the active fuel . hydrogen and steam injection (from the the environmental conditions during a

, regiontesets with water.The 75% la primary system into containment), the . hydrogen burn, and the effect this
judged to be representative of the analysis of operations to recover .. environment has on different equipment.
maximum amount of hydrogen likely to .' coolability, and an assessment of The Commission will develop

.

' be generated in an accident in which the equipment survivability. These studies " survivability" criteria which are r

F threat to the containment is limited to are expected to reveal the advantages intended as an interim step to assure the
the threat posed by the combustion of and disadvantages of various hydrogen quality of essenN1 equipment until
hydrogen. Events with metal. water control systems, including those that ,enough infctm'ation is occumulated from
reacticns in excess of 75% are judged to involve deliberate burning of the - ongoing research to suitably define what'

be assoc!aied withsore-melt accidents hydrogen within containment. Based on equipment performance sinndards are-

which could pose a threat to the state of technology as of August appropriate. After sufficient information
e coritainment greater than the '1981 the Commission believes that is developed, the Commission may

combustion of hydrogen. This 75% valae' control methods that do not involve propose long-term standards that are'

' also appears to be reasonable because it ' burning provide protection for a wider more stringent than the short term or
is sufficiently greater than the fuel spectrum of accidents than do those that " survivability' standard being proposed.,

[ cladding: water reaction analyzed to involve burning. - The differences in concept between
.

- have occurred at TM1-2 to provide a As a result of the review of the equipment demonstrated to meet the
I conservative estimate for the cladding deliberate ignition systems installed at survivability" standard and equipment

reaction that may occur during a,TM1 Sequoyah and McGuire, the staff has that meets the "quelification" standard '
identified issues which need to b* are described below.The Commissiontype degraded core accident. lt is

expected that the 75% value will permit investigated further. A spectrum of . apecif cally seeks comment on the use of'
i

plants that are either completed or are . deg aded core accident scenarios, the two step approach fnr defining
4 well along in the construction stage to including those which may lead to equipment standards, the " survivability"

*

' '
have a hydrogen control system added inadvertent suppression of combustion and "qualificatinn" standards
without the need for major m thelower compartment due to a themaelves, and proposals for
modifications to their containment steam rich atmosphere. and several implementation schedules developed on

,

structures. Research now in place 'will, hydrogen combustion phenomena are a well informed basis. Equipment

{ over the next several years, yield data contmumg to be reviewed. In addition, required to be qualified (Eq) and'

- on the likelihood of termination of there is incomplete verification of equipment for which survivability must.

analytical models and equipment be demonstrated (Es) can be comparedsequences with large amounts of .

cladding interaction. .

survivability. These issues are being ,, ra;gow,:
The Commission would particularly addressed in ongoing research by NRC - 4) Eiwironnientcl Cenditio'ns-Theand the nuclearindustry..The environmental conditions under whichwelcome comments on whether the Commission concludes based on Eq must operate would be calculated'

percent of fuel cladding that reacts with available information. that the issueswater should be less then. equal to, or using a model that has been
greater than the 75 percent value being- Q: c nt(y demonstrated,to be conservative by

s '' "

p,g o d hbera 8"I comparison with numerous experimentsproposed for use in the rules covered by ce plant and by a long history of usage. For Es.. this notice. Supporting analyses, as f,s ems fo [on, , , Cm ,, ,,
the calculational model contains someavailable, would also be weicome. in Wividuallice%m% W conservatisms. but the level of

.

_ Owners of Mark !!! BWR s now under
construction have been surveyed by the

in the section of this rule on analyses assurance is generally not comparable
(i so.44fc)(3)(vill that studies of to that for the Eq model due to a lack ofNRC staff to determine the effect on attemeuve hydrogen management available experimental dato fortheir plant designs of the requirement systems be performed prior to the long. vermeation.- that they do not exceed ASME Serece term approval of any particular method. b. Testing Conditions-For Eq. the

.

I.evel A Limits or the Service 1.oad
Category during inadvertent full inerting Standards for Safety Systems and test conditions would be more severe
of a post. accident inerting system. This Components That Must Function During than the environmer.tal conditions due
survey was conducted because a post. or After Hydrogen Burn [ Soc. to extra margms added in account for
accident inerting system (rather than a 50.44(c)(3)(v)] uncertainties in the test environment.
distributed ignition system) was thought The Commission is considering a two. , inaccuracies of the measuring devices.
to be tha preferred approach for the step approach to address qtselificatiori - variability of the test specimens. etc. For
Mark 111 containments. Based on their of essential equipment during and after Es, the test conditions m cd not provide

responses. the Commission has a hydrogen burn. As a first step, margin beyond the conservatively
- concluded that there would be no essential equipment must be calculated environmental i:onditions.

significant impact in specifying these demonstrated to " survive" the hydrogen c. Operobility-Eq and Ks would both
requirements for inadvertent full burn and continue to be able to perform be required to perform their functior.s
inerting. Modest deviations from these its safety function. In this context. the during and after being exposed to their
ASME criteria will be permitted if good equipment would not have to meet the respective test ennditions.

* cause is shown. A comparable, survey more rigorous standards of the NRC's d. Performance--During and following

*was not conducted for ice condenser equipment qualification program but a a test. Eq would be required to perforra
. plants because the distributed ignition different standard as defined below. As to specifications determined by accident
. system apparently is the approach a second step, the Commission would analyses performed print to the test:
preferred by the owners of these plants. require " qualification" of essential however, for En. a relaxathni of these

There are ongoing programs of equipment. spec.ifications would be permitted, as.

reasearch in a number of areas of The Commission fects a two step defined on a enne.by. case (e p., rnore
hydrogen generation, release, burning, approach is justified in light of our lack instrument drift would be tolerated

"' ' Enclosure "C"
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during a hydrogen burn than during hydrogen control measures. Many short of primary vessel melt.through
normal operations). commenters indicated that the with available recovery techmques.

,

!
.

Another possible difference is the description of the des!gn analyses was In the second approach. a bee
criteria ~used to select test specimens. not precise enough to elicit the desired sequence would be chosen by the
e.g individual type testing for Eq versus response. Furthermore, several Commission based on its si nificanceFgeneric testing for Es. It should also be commenters have suggested that it la and characteristics from the standpoint
noted that if the test condition for Eq for inappropriate to have a regulation . of hydrogen threat. Key aspects of this,

a LOCA can be shqwn to envelope the requiring hydrogen control design scenario would then be parametrically
*

predicted test condition for a hydrogen studies in view of the fact that .. varied. by the' licensee. in determir.ing
,

burn then the LOCA qualification test unambigious event descriptions and the acceptability of the hydrogen control,]]
' Commission agrees with these This would provide a wider range than

w b ficient to demonstrate
acceptance criteria are not supplied. The system or the containment response.

This requirement would apply to all
BWRs and pWRs. for which * ***"Y I".part. As a result, the that of the selected base sequence

Commission mtends to provide alone.The acceptability of the analysesconstruction permits were issued prior
to March 28.1979. that do not hr.ve an supp ementary ' " ' "d( used in this approach would depend on
inerted containment atmosphere for e. t . P, d res th

.
the selection and range of the

used. both for des.ign of the hydrogen parameters being varied.The rangehydrogen centrol That is. pir.nts for
which there exists the possibility that control systems per i 50.44(c)(3)(iv). for must be chosen to include the effects cf

.

substantial amounts of hydrogen can be the demonstration of equipment physica!!y realistic degraded core
burned in the containment will be survivability per l 50.44(c)(3)(v). and for accident scenarios with recovery. lf.

covered by the proposed new the analysis of containment structural
I censees have determined that because

requirement. Safety systems provided integrity.
. of their own plant design another

on these plants that are needed (a) to The Commission is considering three scenario presents a greater risk than the
bhut down the reactor and bring it to different approaches concerning the small break LOCA, the scenario

'. and maintain it in a safe cold shutdown supplementary guidance to be provided presenting the greater risk should be
condition. and (b) to prevent loss of for performing the analyses. In all of chosen for parametric' study. The
containment integrity, must meet the these approaches. licensees are not

va-iables and values studied should be< survivability" criteria in the near term restricted to the specified scenarios. lf
determined on a case-by case basisand may be required to meet because of unique plant design features.

" qualification" criteria in the long term. other scenarios are known to present a depending on the particular scenario.

greater risk than those identified by the Table 11 represents a preliminary list ofThus for example,if a distributed .

igniter system is selected for controlling Commission. the analyses should be parameter variations that appear to
large amounts of hydrogen, the based on the scenarios known to provide reasonable extensions of a pWR
applicants or licensees must assure in present the greatest risk. For example. If small. break scenario (Item t of Table 1).

*

the near term that the specified safety for a particular plant an intermediate A corresponding BWR list has not yet
systems can survive and continue to break LOCA results in a greater risk been prepared.
perform their needed safety functions than the scenarios in Table L the In the third approach, the Commission
during and following hydrogen burning. licensee should base his calculations on

.In the long term the equipment may be the intermediate break LOCA scenario.
.would use a set of accident sequences
as in Table L and perform analyses

required to meet a more stringent in the first approach. the Commission which would define a reasonable
equipment qualification standard, would identify accident sequences or envelope of time histories of hydrogen
considering the environmental effects of scenarios which are found by and steam release rates into the
hydrogen burning. If no new hydrogen probabilistic risk assessment techniques cont.ainment building.This envelope
control system is required. as is likely to to be significant contributors to the definition could be based on variations

likelihood of core degradation and thus in the progression of different sequences
con ai ents t e e ap i e n a
licensees would still have to perform pose a siguficant hydrogen threat.The and/or variations due to uncertainties*

licensee would then perform analyses, within a particular sequence. Theanalyses to:(1) Show containment
structuralintegrity, as defined in ". sing these sequences to determine the envelope of hydrogen and steam source

i 50A4c)(3)(iv) can be =aintained: and
time variation of the hydrogen and terms to the containment would then be
steam release rates to the containment provided to all licensees for une m(2) assure that the specified safety

systems can continue to perform their building.The analyses, which would subsequent analyses.This apprnach
needed safety functions during and include the failure assumptions of the would avoid the need for case.by. case

different scenarios as well as the sequence analyses using codrs hkefollowing hydrogen burning and local
detonations.The new critaria for certain accident recovery phase and allowances hfARCH and involving extenm e
identified essential systems are needed for uncertainties would provide the iterative review of the MARCll analyses
because the environmental pressures pressure and temperature histories to with the Commission.The intent would
and temperatures associated with which the containment would be. be for the Commission to provide
hydrogen burning and local detonations exposed. A list of possible accident hydrogen and steam source terms
can be more severe than the conditions sequences being considered under th.is generic to each reactor type IllWR cr

' pproach is given in Table 1. The
PWRFand let the licensecs' an.1 NitC's

afor which the equipment has been
previously qualified. scenenos include the production of ensuing attention be on the containment

,

substantial amounts of hydrogen as part analysis. (The staffintends to puhhshyses [ (c)(3)( }] of core. melt sequences: they were for comment these generic source term
The proposed Interim Rule required selected, based on experience and

ar.alyses during the comment period forthat for all PWR and BWR plants, engineering judgment. because they are
except the Mark I and !! BWRs. design the more probable severe accident this proposed ru;e.)

analyses must be performed for new sequences which could be terminated

*
.

~~ '
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TAnd L-AcceewT Saouencas ts.Aowo To A performed to assess the effectiveness of these plants do not fall within the scope.

ScancAuf Hvonocen TMasAT , alternative systems. of the definition of"smail entities" set
3. E.ffective lone year after the forthin the Regulatory Flexibility Act or

' , ' , " , , * ""*"*' effective date of the rule) or the date of the Small Business Size S:andards set
s. v-.MCC^&- T., ==""m*as*ie =

'**

issuance of alicense authorizing outin regulations issued by the Small

s'1"89,% $r*[,*' m,,, operation above 5 percent of full power. Business Administration at 13 CFR Part

. , , .,' s.ae =-
'y

whichever is later, additional analyses. 121. Since these companies are,,,

4. t. .-e-sone = wuca described under item 4 would be dominant in their service areas.this.

own
g",,',., fc0 "f."*.,,,T , ge required for BWRs with Mark HI type proposed rula.does not fa!! within the'**

containments and PWRs withice . purview of the Act.* w-
condenser type containments, to show Accordingly notice is hereby given

*l",,**'",*"''',*,7,,,,",,,
"

that safe shutdown will be assured and that, pursuant to the Atomic Energy Act
. - containment structuralintegrity of 19M. as amended. the Energy

.TAnd IL-PAmaurime VAmATCNS of A PWR maintained during degraded core Reorganization Act of1974, as amended.

SuAu.BatAn ScENAAC accidents'. and section 553 of title 5 of the United
~ 4. Owners of all other centainments States Code, adoption of the following

$d would be required to perform and amendments to to CFR Part 50 is
submit by (two years after the effective contemplated..aw , cown e M. 3,,,,, , g,

" " . , * ' ",,"" 'O date of the rule) or the date ofissuanceM* -
* * = = = * of a license authorizing operation above PART 50-DOMESTIC LICENSING OF

5 percent of full power. whichever is PRODUCTION AND UTluZATION**~"

later:(i) Analyses to assure that during FACILITIES
s' - s=w .

degraded core accidents containment
" , " * ' * * structuralintegrity will be maintained: 2.The authority c'itation for Part 50w's

'""3 '**''

reads as follows:and (ii) equipment survivabilitym ae. 1 sam com.aa.at
numos, s,.y analyses to assure continued Authority. Seer 103.104.1e1.1a2.1a3.189.* * " , " * "'"

containment integrity and safe . es Siat. saa, s37,94a. es3. es4. ess, osa, as,,

t"8 - C=''' ^8 AC **"*- shutdown capability.These degraded amended (42 U.S.C 2133. 2134. 2201. 2232.

* * " . " * " core accidents will be assumed to 2233. 22391: sees. 201. 2c2. 20s. as Sta t. n43.
1244.124e l42 U.S.C. sa41. ss42. sossl. un;ess

' " * * *
"***"**. produce hydrogen teleases to the otherwise noted. Section m78 also issued

,

==.
containment resulting from the under sec.122,68 Stat. 039 [42 U.S.C. 2152).
containment reaction of up to and

, I' "h 8I ',', ',*[.,'(42bQ"'
".m

Including 75% of the fuel cladding'**'** 3 ,,

surrounding the active fuel region with 2234). Sections 5o.200-50.102 issued undere Tw. y ,m e e ney saw no, eeoin to

aigg g, ,,,,,,,,, , , ,,,,,,, water for a range of tim,e periods sec.166. 68 Stat. 955; (42 U.S.C. 2236). For the

consistent with the accident scenarios . purposes of sec. 223. en Stat.958, as== o.aos * eas ,ew we ena v. pnwy

' ' " * * " ' * * " " " " ' * * * analyzed. amended:(42 U.S.C 2r31. I 50.54(1) issued
De analyses required by this section under sec.161L es Sist. ee. [42 U.S.C

' The Commission particularly serve two purposes. First, they support 22ciliD.11 so 7o. 50.71 and so.7a issued under
sec.161o. sa Stat. eso, as amendec (42 U.S.Cwelcomes comments concerning which continued reliance on the interim
2201(ol) and the Laws referred to inof the above approaches preferred as requirements of this tule.Second,the
APPendees.we as suggestons regar g . results will be considered in a lon8er

Improvements or other alternat2ves. term rulemaking on degraded cores. 2. In 150.44. paragraph (c)is amended

modified to clarify the types of analyses Paperwork Reduction Act "f," 8"bpareg sphs (3)(iv),The proposed rule has also beert '

, ,d

required. They can be grouped into four The proposed rule will be submitted
classes, depending upon containment to the Office of Management and Budget I 50.44 S:andares for combuendie pasconu I systm in ngm water coow po er
design, as follows:

'

for clearance of the application. " * * ' ' ' ' '
1. BWRs with Mark I and II type requirements that may be appropriate * * * * *

containments are required to be inerted under the Paperwork Reduction Act
by the companion rule on inerted (Pub. L 96-5n). The SF-83 " Request for (C) * * *
containments appearing elsewhere in Clearance.' Supporting Statement, and (3) * * *
this issue. (See Table of Contents under related documentation submitted to [iv) Effective [one year after effective

NRC Rules and Regulations.) There are OMB will be placed in the NRC Public date of the rule), or the date ofissuance

no further anslyses required of these Docunznt Room at m7 H Street NW., of a license authorizing' operation above

plants. . Washington D.C. 20555.The material 5 percent of full power, whichever is

2. Effective [one year after the will be available for inspection and later, each boiling light. water nuclear

effective date of the rule). or the date of copying for a fee. power reactor with a Mark III type
containment and each pressurized light-

issuance of a license authorizing Regulatory Flaxibility Act water nuclear power reactor with an ice
,

-

operation above 5 percent of full power.
whichever is later, analyses would be in accordance with the Regulatory condenser type containment, for which a

required for BWRs with Mark III type Flexibility Act of 1980. 5 U.S C. 605(b). construction permit was issued prior to -

containments and PWRs with ice the Commission hereby certifies that March 28,1979. shall be provided with

condenser type containments to this rule wili not. lf promulgated, have a an acceptable hydrogen control system

demonstrate that the installed hydrogen significant economic impact on a justified by suitable programs of

control system is adequate and will substantial nurnber of small entities. experiment and analysis.The hydrogen

perform its intended functionin a This proposed rule affects only the control system must he capable of

manner that provides adequate safety licensing and operation of nuclear handling an amount of hydrogen

margins. Analyses should also be power plants.The companies that own equivalent to that generated from the

. . .

|
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reaction of 755 of the fuel cladding during and after being exposed to the i 50.44(c)(3)(iv) will be maintained. and
surrounding the active fuel region environmental conditions created by the systems and components necessary to
(excluding the cladding surrounding the burning (or local detonation) of establish and maintain safe cold
plenum volume) with water, without ' hydrogen. The amount of hydrogen to be. shutdown and maintain containment
loss of containment structuralintegrity consiriered is equivalent to that integrity will be capable of performing
(i.e steel containments must meet the generated from the resetion of 75T.of their functions during and after being
requirements of the ASME Boiler and the fuel cladding surrounding the active exposed to the environmental conditions
Pressure Vessel Code. Section IIL fuel region (excluding the cladding created by the burning of hydrogen.
Division 1. Subsubarticle NE-3220. surrounding the plenum volume) with including the effect of local detonations.
Service 1.evel C IJmits except that water. This requirement shall be These analyses shall be completed and
evaluation ofinstability is not required, effective as foHows: for each boiling submitted as follows: for each boiling
considering pressure and dead load light water nucleat power reactor with a light-water nucleer power reactor with a
alone. Concrete containments must meet Mark III type containment and each Mark III type containment and cuch
the requirements of the ASME Boiler prenurized light. water nuclear power pressurized light. water nuclear power
and Pressure Vessel Code. Section III. reactor with an ice condenser type reactor with an ice condenser type
Division 2. Subsubarticle CC-3720, containment, on (one year after the containment, by [one year after the i

Factored 1. cad Category, considering , effective date of the role) or the date of effective date of the rulel or the date of
pressure and dead load alone.These issuance of a license authorizing issuance of a license authorizing i
subsubarticles have been approved for operation above 5 percent of full power. operation above 5 percent of full power, ,

lacorporation by reference by the whichever is later: for every other light. whichever is la ter: for every other light. >

Director of the Federal Register. A water nuclear power reactor that must water nuclear power reactor for which '

r
notice of any changes made to the meet this requirement, on (two years these analyses are required, by (two
materialincorporated by reference will after the effective date of the rule) or the years after the effective date of the rule]
be published in the Federal Register. date ofissuance of a license authorizing or the date ofissuance of a license
Copies of the ASME Bouer and Pressure operation above 5 percent of full power. . authorizing operation above 5 percent of
Vessel Code may be purchased from the whichever is later.

. full power, whichever is later.
American Society of Mechanical (vi) Analyses shallbe performed and Dated at Washington. D.C. this teth day of
Engineers. United Engineering Center, submitted to the Director of Nuclear December 1981.345 East 47th Street. New York, N.Y. Reactor Regulation for each light. water Tor the Nuclear Regulatory Cor:unission.20017.It is also available for inspection nuclear power reactor, for which a 3,y ggat the Nuclear Regulatory Commission's construction permit was issued prior to
Public Document Room.1717 H Street March 28,1979 to evaluate the N#'*7 N " " ##"'

NW Washington.D.C.)1f the hydrogen consequences oflarge amounts of [rt Douwma Mmes sel
control system relies on post. accident hydrogen generated after the start of an muc coot nu-u

inerting. the containment structure must accident (hydrogen resulting from the
be capable of withstanding the reaction of up to and including 75
increased pressure (A) during the
accident. where it must not exceed .

percent of the fuel cladding surrounding CIVIL AERONAUTICS BOARD
the active fuel region with water)

Service Level C Limits or the Factored including consideration of hydroge'n 14 CFR Fart 250
load Category (as previously specifled control measures as appropriate. Each
in this paragraph) and (B) following analysis must include the period of (EDR-436: Economic Regulations Docket
inadvertent fullinerting that may occur recovery from the degraded condition. No. 39932]
dunng normal plant operations, where it The accident scenarios to be used in the
must not exceed either Service Level. A analyses must be acceptable to the NRC Denied Boarding Compensation Rules;
Limits (for a steel containment) or the stafL The scope and implementation Comprehensive Review

,

Service Load Category (for a concrete requirements for the analyses for the December 9.1981.
containment). Equipment required to various types oflight. water nuclear Acewer.Cidl Aeronautics Board.

-

establish and maintain safe cold power reactors are as follows:
Action: Notice of Proposed Rulemakm.g.

.

shutdow and containment integrity (A) For each boiling light-water
must be designedand qualified for the nuclear power reactor mth a Mark III suuuamr.The CAB is initiating aendronment caused by post. accident type containment and each pressurized comprehensive review of its overstlesinerting. Furthe:more. inadvertent full light-water nuclear power reactor with and denied boarding compensation rulesinerting dunng normal plant operations an ice condenser type containment. as part ofits examination of consumermust not adversely effect systems and analyses shall be performed that justify protection regulations prior to surset.components needed for safe operation of the selection of the hydrogen control The Board is seeking comment on. first,the plant. Modest devi.ations from these system required by I 50.44(c)(3)(iv). eliminating all governmental oversightenteria will be considered by the These analyses shall be completed and in this area and. second. retaining theCommission if good cause is shown. submitted by [one year after the* present rules with modifications. This

(v) Each light. water nuclear power effective date of the rule). or the date of rulemaking is at the Doord's initiative,
reactor. for which a construction permit issuance of a license authorizing
was issued prior to March 28.1979. that operation above 5 percent of full power. DATES: Comments by: February 22.1982;

Reply comments by: Wrch 9.1982.does not rely upon an inerted whichever is later. .

atmosphere to control hydrogen inside (B) For each light-wa ter nuclear power Comments and other relevant
the containment. shall be provided with reactor that does not rely upon an information received after this date will
systems necessary to establish and inerted atmosphere to control hydrogen be considered by the Board only to the
maintain safe cold shutdown and inside the containment. analyses shall extent practicable.
maintain containtnent integrity that are be performed to show that containment Requests to be put on the Senice L!st:
capable of performing their functions structural integrity as defined in January 7.1982.

.

. # .
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Proposed Rules red.mi n e ,
* * Vol. 47. No. 38

,

Thursday. February 25.19e2*

This section of the FEDERAL REGISTER commer.ts received and a copy of Regulatory Commission. Wa shington,
contains notices to the pubhc of the NUREC/CR-2540, when available. may D.C. 20555, telephone (301) 443-5981.
preposed issuance of nAes ard be examined in the Commission's Public sUPPLEM ENT ARY INFORM ATION:This
Nipauons. ,The purpose of these nokes Document Room at 1717 H Street NW. document M corrects errors that

9"' 'y" '',',' P ythe m Washington. D.C. appeared m '.N notice of proposed"

mm pnor to the ap@"of tne Anal FoR FURTHER INFORMATION CONTACT: rulemakfr.g published in the Federal
rules. Morton R. Fleishman. Office of Nuclear Register on December 23.1981 (46 Ut

Regulatory Research. U.S. Nuclear 62281) as follows: ,

8 n page 62 is corrected to nad as Mon
NUCLEAR REGULATORY
COMMISSION ' Table 11. Parametric VariatJons of a PWR,5 mall-Break Scenario

10 CFR Part 50

Interim Requirements Related to Rate of Timing'of Rate of Steam Concurrent
lHydrogen Control; Extension of H, Release Ha Release (Enthalpy) Release Failures &

Comment Period and Edttorial (Tb/ min] [1b/ min (millions Recoveries
Corrections of Stv/ min)):
AGENCY: Nuclear Regulatory-

Commission.
2 * Startin9 at timeApON: Proposed rule: extension of

* 10 of uncovering of top 600(1) . Fanscomment period and editorial -

3.600(6) - Containment30 * ef cera .
corrections.

10.000(16)3 spraysJu0 - Prior to major* -

steam release . A11 AC powerSUMMARY:The Nuclear Regulatory
1.000 - Concurrent with . RecirculationCommission is extending the public

mafor steam release .
.

comment period on its notice of ,''proposed rulemaking. published on
' ~

, ,
December 23.1981 (48 FR *~'81), for an ,

additional 45-day penod inis will .

provide additional time for interested
members of the public to evaluate the *

lasues reised and to develop comments 1 These rates should be assumed to be constant during the period of
on the proposed rule.The proposed rdle release and represent release from the primary system to the contain-

~

would amend 10 CFR Part 50 to improve ment building. .

2 The conversion from mass rate to entialpy rate is based on 1600 Btunb
of ac d nt ligh . r ***U**Dreactor facilities. The public comrnent 3h y [gN,N," *+

.

period was scheduled to expire on
February 22.1962. . 1 This high rate of steam release r.ay occur for about 10 min. during ECC
pares:The new comment period recovery.
expires April 8.1982. Comments -
received after that date will be 2.The third paragraph following the source terms as part of the third

considered if it is practical to do so. but tables in the first column of page 62284 approach it was considering for
assurance of consideration cannot be should read as follows: performing the hydrogen design
are smpt ais to comments received 1. BWRs with Mark I and 11 type analyses. ATeport on these source
on er before that date. containments are required to be inerted terins. NUREC/CR-2540 (BM1-20901. "A
AooREss: Written comme'nts or by the companion rule on inerted Method for the Analysis of Hydrogen
suggestions for consideration in containments that appeared in the and Steam Release to Containment
connection with the proposed Federal Register on December 2.2981 (46 During Degraded Core Cooling*

amendments should be submitted to the FR 58484). There are no further analyses Accidents". is being issued and will be
' Secretary of the Commission. U.S. required of these plants. sent to those persons on the mailing list
Nuclear Regulatory Commissiori. On page 62283. it was indicated that for the proposed rule. Comments on the
Washington. D.C. 20$55. Attention: the Commission would publish for report may be included with comments
Docketing and Service Branch. Copies of . cornment hydrogen and steam generic on the proposed rule.

.

9
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Dated at Washington. D.C. this 19th day of. that a member of a Federal Home Loan institutions and, therefore. enable
February 19a2- Bank may issue to the public . Issuing institutions to offer and

For the Nuclear Jtegulatory Commission. " obligations * * * evidencing an .. consumers to receive higher rates of
Samuel).Chuk. . . Indebtedness arising from the transfer of return. Also,it will give issuing

direct obligations of, or obligations that - institutions greater flexibility inSecretaryofthe Commission. ' ,

are fully guaranteed as to principal and developing competitive retail repurchasepm o az.ao.a raw 3.za.u e s..I
- interest by, the United States or any agreement p,rograms.-eu.mo coes r,-

agency thereof that[the] member .

.
Institution is obligated to repurchase". Proposed Reg 61st2on

FEDERAL HOME LOAN BANK BOARD provided that the obligations; commonly Proposed I 563.8-4 provides the

12 CFR Parts 531 and 563 .
referred to as retail repurchase foUowing-
agreements, are issued in denominations 1.The interest of the purchaserin the

'

[No.82-105] . less than $100.000, have a maturity less security or securities underlying a retail
than 90 days, are not subject to repurchase agreement shall constitute a

*

Triansfer and Repurchase of automatic renewal or extension, and - perfected security interest under
Government Securities have the following legend: applicable state law.

February 18.19a . This obligation is not a savings account or 2.The market value of the security or
deposit and is not insured by the Federal secunties underlying a retail repurchaseAo V: Federal Home Loan Bank savings and loan Insurance Corporation. agreement shall be at least equal to the

In order to permit member institutions principal amount of the issuing
- AC' DON: Proposed rule. ' to sell retail repurchase agreements at institution *a obligation as of the date of

suuuAny:The Board proposes to amend their offices, the Board on February 13. the originalissuance of the retail

its regulations conce'rning retal] 1981, amended i 563.8(f) of the repurchase agreement and as of a date

repurchase agreements to confirm and Insurance Regulations (12 CFR 563.8(f); certain in each succeeding month of the

expand significant consumer ' . 46 FR 13982. February 24.1981) to ongmal or renewed term of the

protections. including the prohibition exempt retail repurchase agreements repurchase agreement.

against the sale of retail repurchase from the minimum denomination rule 3. An institutien issuing retail
.

agreements byinsured institutions applicable to outside borrowings, repurchase agreements sha!! provide to
- . which do not meet the Board's rat. worth . -To provide guidance to issuing each prospect 2ve purchaser en offering

requirement, the requirements that retail member institutions. on September 9, document which shall contain full and
repurchase agreement purchasers be 1981. the. Board's staffissued R accurate disclosure of au material

. given a perfected secunty interest in the . Memorandum No. 51a. which set forth . Information regarding the retail
security or securities underlying retail . the staff's views regarding the repurchase agreement and the issuing

* repurchase agreements, that the requirements imposed by i 531.12 and institution. Any significant change in
securities, underlying retail repurcha se other regulations of the Board on retai] any of the materialrepresentations set

forth in the offering documagreements be marked.to-market on a repurchase. agreements.The Board has ' reflected in a revised offen,ent shall be
monthly basis, and that prospective -found that the staff views expressed in ng document

retaU repurchase agreement purchasers- R. Memorandum No. 51a constitute a which shall be provided to retail
be provided with offering documents reasonableinterpretation of the repurchase agreement purchasers before

which contain full and accurate .spplicable regulatf ons and now anyrenewalof a retailrepurchase
disclosure of allmaterialinformation proposes to formally adopt several of agreement may be effected.

regarding the retail repurchase those interpretations in regulatory form. 4. An institution which does not meet
agreement and the issuing institution. In Moreover, the Board believes that the the net worth required under i 563.13(b)
addition. the Board proposes to delete confirmation and expansion in its ofinstitutions that have reached the'

.

the current regulatcry prohibition regulations of certain consumer twentieth anniversary of insurance of
against the automatic renewal of retai] protections will ensure that insured accounts shall be prohibited from -

repurchase agree:nents. institutions will be able to offer and sell issuing retail repurchase agreements. An

oaTr.: Comments must be received by: to their customus superior consumer institution that fails to meet the net. .

investments that will combine worth requirement at a time when it has
March 29.1982. competitive market rates and significant retail repurchase agreements
ADOREss:Please send comments to investor security, outstanding shall be prohibited from

- Information Services. Office of General Because retail repurchase agreements renewing its outstanding retail
Counsel Federal Home Loan Bank are borrowings, the Board believes that repurchase agreements.
Board.1700 C Street. NW. Washington it would be appropriate to redesignate 5. An institution issuing retail
D.C 20552. Comments will be available i 531.12 as t 563.&-4 of the Board's repurchase agreements shall not use in
for public inspection at this address. Insuranca Regulations, and to amend the its advertisements or offering documents
FOR FURTHER INFORMATION CONTACT: regulation to expressly establish *the. the terms " guaranteed" "no rink".
Donna K. Ralston (202-377-6417) Office requirements that insured institutions " account"" deposit" " withdrawal" or
of General Counsel. Federal Home ! can must meet in connection with the any other terms that imply that the retail
Bank Board.1700 C Street NW Issuance of retail repurchase repurchase agreement is insured or
Washington. D.C. 20532. agreements. In addition, because the guaranteed by the United States
suretturpr7Any twronmaTioN: proposed regulations would establish government or any agency of the United

significant consumer protections, the States government. or the te m " fund".Background Board proposes to remove the or any other terms that imply that a
On August 2.1979. the Board amended prohibition against the automatic retail repurchase agreement constitutes

the Federal Home Loan Bank System renewal of retai! repurchase agreements. an interest in an investment company. In
Regulations to provide in 1 531.12(12 This will substantially lessen addition. an institution issuirs tvinil
CFR 531.12 44 FR 46HS. August 8.1979) administrative costs to issuing repurchase agreements shall state in its

.. . . .
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COMMENT LETTERS FOR HYDROGEN RilLE

.r

No. ofLetter .

Commenter Coments .,

No. 'Date Organization

'

1 1/25/82 Commonwealth Edison L. O. De1 George 6

' 2. 2/8/82- S. L. Hiatt 5
- .

3 2/11/82 Westinghouse Electric E. P. Rahe, Jr. 12

4 2/19/82 Stone & Webster R. B. Bradbury -18

5 2/22/82 Power Authority of N.Y. J. P. Bayne 7

t' 6 -2/16/82 Alabama Power F. L. Clayton 4

7 2/23/82 C-E, Power Systems A. E. Scherer 6

8 2/18/82 J. D. Parkyn 5

9 2/23/82 Florida Power D. G. Mardis 4

10 -2/26/82 Bechtel Power Corporation A. L. Cahn 10

11 3/1/82 Houston Lighting & Power C. G. Robertson 5

12 3/25/82 Comonwealth Edison L. O. De1 George 2

13 3/31/82 Industry Degraded Core C. Reed 8
q

Rulemaking (IDCOR) Program'

14 3/31/82 Tennessee Valley Authority L. M. Mills 10

15 4/6/82 Washington Public Power F. D. Bouchey 7.

16 4/6/82 General Electric G. G. Sherwood 8
.

17 4/8/82 Northeast Utilities W. G. Counsil 6

18 4/6/82 Wisconsin Electric C. W. Fay- 12

22 .

Missississpi Power & Light J. P. McGaughy, Jr. 4

23 4/8/82 Hydrogen Control Owners J. D. Richardson 16

Group
24 4/8/82 Portland General Electric B. D.- Withers 5

25 4/8/82 Nuclear Utility Group on N. S. Reyncids 4
-

Equipment Qualification
26 4/9/82 Yankee Atomic Electric D. W. Edwards 3

27 4/8/82 Gulf States Utilities J. E. Booker 9

28 '4/8/82 Duke Power W. L. Porter 10

29 4/5/82 Texas Utilities Genera- R. J. Gary 2
.

ting Co.
30' 4/6/82 GPU Nuclear J. R. Thorpe 8-

33 4/12/82 Louisiana Power & Light L. V. Maurin 6

Total 202

(
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TALLY OF COMMENT LETTERS

Twenty-eight' applicable comments have-bes'n received with the sources
distributed as follows:

Nuclear steam system suppliers 3

Utilities 18
Architect / engineer firms 2

Industrial associations 3

Individuals _2

28
,

* Note:

1.. Comment 19 identical to Comment 16 ,
2. Comment 20 applied to a different final rule (46 FR 58484)
3. Comment 21 identical to Comment 15
4. Comment 31 applied to a different final rule (46 FR 58484)
5. Comment 32 identical to Comment 17

.

.

.
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LIST OF COMMENTS .
,''

'

. ,s

1. 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.

Connent 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.

Conment 4: The added conservatism associated with the Eq approach 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.'

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

~

2. 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 consu,lted.

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.

Enclosure "E-3"~
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' Comment Si The combustible gas requirements should be as specific as
L .the-ECCS criteria. Untilisuch regulations are promulgated, the existing
'

g 50.44(c), requiring containment.inerting. -should be enforced.

_ estinghouse Electric - Nuclear Steam System SupplierWL. |3.-

Comment 1: The ' rule does not give credit :for all' the ' improve'ments 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
-lead 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.

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

Comment 7i In Table II the suggested upper limit on the hydrog,en production
rate during a'small LOCA (1000 lb/ min) is unrealistic. It would be less
than _100 lb/ min due to break flow being choked.

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

Connent 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."
"ColdLshutdown" would require a new design basis.fgr many pla.nts.

Commen't l'2: -The proposed containment struclural 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
"THI-like accident." A realistic value of structural capability.should
be allowed along with the use of actual materia 1' properties (rather than
minimums) and realistic analyses (i.e., no concurrent multiple-failures).

4. 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
hydrogen 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 desfgn analyses schedules should
be required. .The actual date for. analyses submitted should be left on
a case-by-case basis.

Comment': The criteria for whether or not a hydrogen control system4
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

I, acceptable for interim approval?
,

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

s1:

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.

e

i
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Comment 9: Why have different implementation datesI 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 hydrogin
scenarios., .

Comment 11: Will a~ review be required to identify scenarios having
a greater risk thari 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.

Coment 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 comparison of containment.
responses.

Comment 15: If analyses show that containment integrity will not
be maintained,' plant modifications should r.ot be required without,

an integrated evaluation considering PRA, safety goals and severe .

accident rulemaking.

Comment 16: Mark I/II reactors should be allowed some othei form
~ - of hydrogen control besides preinerting.

Comment 17: " Maintaining 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.

5. Power Authority of the State of New York - Utility

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

Conment 2: .The rule would impose significant analytica.1 and equipment
Tnstallation requirements with no assurance that' safety will be,-

-

improved.-
,

Enclosure "E-3"

.

6



* .- O '-

-5--
.

..

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.),

.

Cmunent -4: Finite element stress analysis of the containment'shell
and fract.ure 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 fof' 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.

'6. 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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7. ~ C-E Power Systems - Nuclear Steam System Supplier

Coment 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.-

,

- Coment 2: There does not appear to be coordination with t$e proposed rule
-

on qualification of electrical equipment and there will be overlapping of-

requirements.

Coment 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 limit hydrogen generation.

JComent 4: The'two-step procedure for equipment qualification is not justified
in view of 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 a 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.

,

8. 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.

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

Coment 3: The environmental qualification program is not needed because
the OCA is 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.-

Coment 5: The rule should not apply to plants that have stainless steel
clad fuel elements since they do not have a hydrogen production problem.

Enclosure "E-3"
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. - 9 . -- Florida Power Corporation - Utility
~

;

Coment 1: . It is inappropriate to' require qualification to environmental
conditions that are yet to be detemined.

' The two years ' equirement on equipment survivability.Comment'2: r
verification should account for prior analyses as well as analyses
requir'ed by g 50.44(c)(3)(vi).

.. -
,

'

Comment 3: It is reasonable to require the determination of the
. survivability of installed equipment. It will allow 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.

10. Bechtel' Power Corporation'- Architect / engineer Firm

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

Coment 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 to use other
-values if justified by research, scenario definition and-detailed
analysis. -

-
,

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

.

Coment 4: The criteria for containment integrity should not be .

limited to the provisions of the ASME Boiler and Pressure Vessel
Code but should permit _ licensees 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 '

1

the containments are designed to withstand pressure that is 1.5
times the accident. pressure.

Coment 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'analys'is and
review required. It is essential that sufficient industry and PRA type input
be utilized in the scenario' 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 probabl'y 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
NRC make a DCA less likely. The 75 percent metal-water reaction is thus not

'

justified.

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 it 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.

.

*

S
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' 12. Commonwealth Edison - Utility

Comment 1; Table 11 should be revised in light of the NRC sponsored*

analyses presented in NUREG/CR-2540. The peak hydrogen and steam release
rates are too high.

'

~

.y
~ Comment 2: The 75. percent metal-water reaction assumption is not realistic
in light 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 o_ver 4 hours from onset of LOCA.to-failure.

.

13. 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 researen 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 - $50M.- ,
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14. Tennessee Valley Authority - Utility

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

'

Coment 2: The term "certain important safety systems" in the summary
should be revised to read "certain systems important to safeti-,'_' to
be consists,nt with other'NRC terminology.

Comment 3: A' physically more reasonable maximum clad reaction fraction
would 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.

Coment 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 likelihood 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 small number
of significant scenarior appears 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 add'itional equipment failures represents a different scenario
with a much lower occurrence probability and thus having a lower risk

.

contribution. Analysis of events beyond the design basis should be
performed as realistically as possible.

,
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L15. Washington Public Power Supply System - Utility -

Comment 1: 'The hydrogen rule should be ' delayed pending complet. ion 'of the
' ~ severe. accident rulemaking since the priority technical issuesYelated

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

J cores without sufficient technical justi'fication.

Comment 3: The rule should be modified so that if it is shown that a method
'

for controlling hydrogen concentration so.as to prevent a 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.
~

t Comment 5: The requirement .for equipment survivability represents
L an open-ended rachet for equipment qualificatio'n in view of the ambiguity
| involved. For example, the Es models have no experimental basis and hence,
E J no criteria.for' judging their acc'eptability; 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 amount's
of hydrogen until an appropriate level of release has been determined in
the severe accident rulemaking.

L -

.
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#16. General EMctric - Nuclear Steam System Supplier .

Coment 1: . The requirement for hydrogen control systems for Mark III EWRs
should be revised to permit a demonstration that addi.tional hydrogen control
systems are not necessary as a r.esult of design capabilities that prevent
hydrogen generation or limit its impact. The decision criteria should
include consideration of the probability and consequences of hydrogen
generation. ~ . . .-.

Comment 5:" Because 'some nuclear plants employ a multi-building, multi-
barrier design for the containment, the loss of containment structural
integrity would not neces.sarily result in excessive radiation dose to the
public. The rule should refer to loss of containment " function" rather
than containment " integrity." .

Coment 3: The 75% metal-water _ reaction is unrealistically high and is
inconsistent with the desire to set a limit in which the threat to containment
is limited to that of hydrogen combustion. The metal-water reaction should

|be defined by applicant performed analyses using realistic accident scenarios.

Coment 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
indicating that the issues are sufficiently resolved to warrant interim
approval of a deliberate ignition system for Mark III 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 coment 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.

17. North vest Utilities - Utility

Comment 1: The proposed amendments on survivability of equipment and
containment and the associated analyses should deferred until ongoing

Enclosure "E-3"
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research programs are' completed so as to provide a technical basis for the
amendments.

' Comment 2: Hydrogen issues are only a portion of the concerns associated'

with degraded cores. The proposed' amendments should be deferred- to the'

"
severe acci. dent rulemaking. ,

Connent 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.

Comment 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 scheduled to follow the completion of the analysis required by 5 50.44 -
(c)(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.

.

' '

l8. Wisconsin Electric - Utility .

Comment 1: The proposed amendments are not needed because conservat'ive
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 a 100 percent metal-water reaction will not' result in a loss '
of containment structural' integrity or in a detonation.

Preliminary t' sting for EPRI of typical safety-related electricalComment 3: e

-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 50.5
million.

Comment 5_: The proposed rule should be deferred to the Severe Accident
Rulemaking and its need should be demonstrated by PRA.

.
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Coment 6: The propo' sed rule should be delayed until ongoing research
programs on hydrogen burning and equipment survivability are sufficiently
completed to provide a technical basis for the rule.

'

Comment 7: Since the licensing basis of most operating plants is to Echieve,

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

.

,

Coment 8: The 75% metal-water reaction is not technically justified and a
50% value appears to be .more reasonable.

Comment 9: The accident scenarios for the analyses are not sufficiently
defined 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: Equipment 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.

Comment 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 authority 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.

22. 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 increase 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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23. Hydrogen Control Owners Group - Industrial Association
.

Coment 1: Issuance 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 compit tion of the
ongoing major research program which will be' completed in the near future.

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

Coment 4: The consideration of large scale hydrogen releases is contradicted.

by NRC sponsored PRA' studies that showed that the risk of containment '
failure due to hydrogen combustion is small compared to other risk contributors.

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 limited 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 III
owners are seriously considering a distributed igniter system for Mark III
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 metal-water reaction
for a BWR/6 prior to core slump is less than 12.5%. A metal-water reaction
of less than 75% should be permitted if justified by analysis of realistic,
mechanistic accioent scenarios. -

Comment 10: There is no technical justification for th.e statement "that
control 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 III BWRs
to give interim approval of deliberate ignition sy' stems for Mark IIIs 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
analys,s , demonstrating survivability, with no consideration of locali
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 magnitude. 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 appl.icant 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 14: 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.

24. 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 is 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. *

'

,. s

25. Nuclear Utility 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
NRC staff, developed in support of licensing hearings, the essential equipment
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.

26. Yankee Atomic Electric - Utility

Comment 1: The proposed rule should be delayed pending completion of the
IDCOR 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
results and codes developed in the ICCOR program.

.

27. Gulf States Utilities - Utility

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

Conment 2: . The . implementation of the TMI Action plan requirements has
substantially reduced the probability of a DCA and credit should be allowed
for the modifications.
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. Coment 3: There should be .no requirement for a comparative analysis of
alternate hydrogen. control systems. _ Criteria should'be specified and as ,

long as the system meets the criteria it should be acceptable.,

J 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 by pennitted to establish'a realistic maximum.value. '
,,

ComentL5i The containment structural iniegrity limits are too restrictive
and actual material, properties should be permitted. A realistic criteriaa of functional capability should be used.

,

Comment 6L The implementation schedbles are unrealistic and: shou'Id be
< modified.

Comment 7: :A distributed igriition system shou 1d be considered generally
~

'

acceptable for BWR Mark IIIs 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 separatedn
'

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

fgoal.should not have to be considered. ATWS should not be included
.since the ATWS rule will ensure that this'is a low probability event.,

n

- 28. 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.

~

Dis complete and a safety goal is established.

. Coment 2: The' degree of cladding oxidation should be consistent with'
the accident sequence analyzed and.not'for the most severeisequence._

The 75% limit is not consistent with the existing, data.

: Comment 3: It is unclear whether the version of the ASME Code referenced
~

is- the.Sumer of 1980 Code or the Code of Record.
~

*
.s

' Comment 4: : Code. limitations should not be applied to beyond DBAs. A
,

.

realistic limit lo'ad analysis should be allowed to assure containment.

f
structural integrity,

o
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: .Sincetheddsign_basisofmostnuclearstationsissafehot
. shutdown under DBA conditions it is inappropriate to' require; safe cold
shutdown.

,

in. -

' 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 not havie to justify the selection of a
safety system. -Only the adequacy of-the system.should be of concern.

Coment 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 lb/ min is not
supported by current data for recoverable cores and should not be specified
-for the final rule.,

29. Texas Utilities Generating Co. - Utility

Comment 1: The requirement:for equipment to achieve cold shutdown
' i. should be deleted. Cold shutdown should .be addressed in the same manner

as it has in the past with the added consideration of the proper-hydrogen
conditions.

,

Comment- 2: There is no technical justification for requiring a demonstration
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 wi.th no evidence of a

significant safety ' problem.*

- -30. 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 quali.fication 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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Coment 4: Since both accident sequences and hydrogu$ 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.

. Coment 6_: In view of the extremely small probability of occurrence of
local 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 low
prabability event as a DCA.

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

33. Louisiana Power and Light - Utility

Comment 1: Since ECCS degradation is the governing event in significant
hydrogen release scenarios, it wo'uld 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 conservativeItanalyses indicate that the core would have to be uncovered for 16 hours.
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.

It is not clear what the intent is regarding the two-step equipmentComment 4:
qualification pla,n. How will the environmental conditions differ between Es
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 TMI-2.

Comment 6: The.first suggested approach appears the'most reasonable, however - 1
.

PRA. techniques should be permitted for determining the magnitudesof hydrogen I.

generation as well'as the release rate. '
-
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[7590-01]
*

.

NUCLEAR REGULATORY COMMISSION

10 CFR Part 50

Hydrogen Control Requirements*

.s
'

.

,%'

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 able to function during

and following hydrogen burning. The rule also require's 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 reacters 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

Regulatory Research, U.S. Nuclear Regulatory Commission, Washington, D.C.

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

.~
' '

- Background ;
<

.i

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

' (TMI-2), which resulted in a severely damaged or degraded reactor core, in a

concomitant release of radioactive 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 se<eral 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:

i; - a. Each boiling water reactor' (BWR).with a Mark III type

containment and each pressurized water reactor (PWR) 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;

.
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b. Each boiling water reactor'and ea'ch pressurized " water reactor

'that does not rely on an inerted atmosphere for , hydrogen 7,'

con'trbi be provided with safety' systems needed to establish
s

and maintain safe cold shutdown and maintain conta'inment

integrity that can function after the burning of substantial

amounts of hydrogen; and

c. 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 a hydrogen burn.

'

It should be noted that the proposed rule was not part of the separate.

long-term rulemaking on degraded or.meited 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

Comission 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 Coments

' Twenty-eight persons submitted coments regarding the proposed amendments.

The' comments and the SECY paper noted above are part of the pu,blic record and
~

may be examined and copied, for a fee, in the Comission's Public Document Room

at 1717 H Street NW., Washington, D.C. A sumary;of the comments and a coment

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 an,d 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 prov,ided many specific comments on all aspects of the proposed

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 be

-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 in'dustry-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 comoonents did generally

perform their functions following the burn event. In addition, design improve-

ments that have been imp 1Emented as a 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 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.I However, since the TMI-2 accident showed that a 45-50
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percent. metal-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 th'e final rule
'

sill' also formalize Comission regulatory decisions currently being applied.

on a case-by-case basis.'in individual licensing proceedings and will provide

the needed basis ;for regulatory actions th'at cover licensing and continued

operation of:the affected plants.

Several comenters 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 Comission is greater than
.

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

.

IThe basis for this belief is contained in SECY .80-107, " Proposed Interim.
-Hydrogen Control Requirements for Small Containments," February 22, 1980,
which is available for inspection.and copying for a fee at the Comission's
Public Document Room at 1717 H Street, N.W. , Washington, D.C.

2See the following studies, ava'ilable for inspection at the Comission's
Also NUREG: Public Document Room at 1717 H Street, NW, Washington, D. C.

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

.

NUREG/CR-1219, " Analysis of the Three Mile Island Accident and Alternative
Sequences," January 1980

" Report.on Hydrogen Control Accident Scenarios, Hydrogen Generation Rates and
Equipment Requirements," Rev. 1, July 1982 - Submitted by the BWR/6 MARK III
Hydrogen Control Owners Group.

,

.
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the rule'is to require containment designs that can accommodate accident

sequences in which hydrogen combustion poses a significant threat to containment

integrity. Consequently, the Commission believes it is prudent to' specify a'

,

'

value sufficiently greater than that which was estimated to have ' occurred at
,'s

'

*

TMI-2 so that there will be an appropriate margin of safety. The Commission

feels-confident that the 75 percent value is representative of a limiting case

degraded core accident (beyond which a core melt is likely to occur). Finally,

. the Commission sees no significant benefit in_ reducing the metal-water reaction

to.a level such as 50 percent for those plants having Mark III and ice condenser

containments since the basic design of the heretofore chosen igniter system

uould.not change.

A number of commenters recommended that the requirement for a hydrogen

control system be revised to permit licensees the option of demonstrating

analytically that additional hydrogen control systems are not necessary

because of intrinsic design capabilities that reduce the likelihood of hydrogen

generation. While it is true that design features to reduce hydrogen generation

. are necessary and ' desirable, the Commission still believes that, in order to

cope with unexpected events,- there should be a solution to the hydrogen issue

that involves design features that ensure containment integrity, even if a
.

large amount of hydrogen is generated. Thus, while measures to prevent the

' the generation of large amounts of hydrogen are necessary and desirable, the

. Commission believes that it is also necessary, depending upon containment design,
'

.

to provide measures- to mitigate the effects of large amounts of hydrogen.

Some connenters indicated that, since the primary function of the contain-

ment 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

.
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the loss of containment integrity. The Comission appreciate,s the fact that i

some nuclear plants are designed with a multi-building, multi-barrier concept j

that is intended to prevent the leakage of radiation by diverse methods such as

filtering'and scrubbing mechanisms, plate-out mechanisms,'and containment sprays.

However, the Comission's safety philosophy remains the.same; namely.,) the
'

containment sh'ould be designed to remain intact following a recoverable degraded

core accident in order to' provide additional assurance that excessive radiation

will not be released. In other words, the Comission reaffirms its 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.

Some commenters stated that the criterion for containment structural

integrity is unnecessarily restrictive. They stated that it s'hould not be

limited to the provisions of the ASME Boiler and Pressure Vessel Code, but

should' permit the use of other methods such as realistic analyses using actual

material properties. The Comission agrees with this comment and has modified

the rule in this regard. Section 50.44(c)(3)(iv) 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 Comission. Finite element analysis would be acceptable

for use with the methods considered.

It was suggested by some comenters that the rule snould address only

non-inerted, small-volume, low-pressure containments and should not impose

requirements for the remaining containments since, for these containments,

it would provide, at best, insignificant improvements in saf.ety. The

Comission agrees for the reasons indicated above; therefore, as indicated

previously, it has revised the rule to apply only to Mark III BWRs and ice

condenser PWRs.

.
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A number-of comenters stated that the rule ignores those post-TMI suggested

improvements which have been implemented and which reduce the likelihood of a

degraded' core accident. In the case of PWRs with large dry containments, as
'

' discussed above, the Comission believes that the post-TMI improve'ments, 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. -

_

It has been recommended that 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 demonstrating that local. detonations

cannot occur in lieu of evaluating the effects of local detonations. The

Commissionagreesandhasmodifiedparagraphs50.44(c)(3)(v)and(vi)ofthe

rule appropriately.

Many commenters indicated that they believe the requirement that systems

and components that can function after a hyd'rogen burn be provided for " safe

cold shutdown" is unnecessary and is inconsistent with the licensing basis

for most operating plants which requires only " safe shutdown". Those

commenters felt that the safe shutdown criterion should not be an issue with-

regard to hydrogen control, but that it should be considered in another forum.

Because of the fact that a degraded core accident is less likely than a design

basis accident, .the Comission agrees that the requirement for cold shutdown

may be overly conservative. The licensing basis for most plants is, in fact,

just safe shutdown. The reference to cold shutdown has been deleted from the

rule; but the Commission notes that the issue of safe shutdown versus safe

cold shutdown has not yet been resolved. The issue is expected to be addressed
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:
within the context of the resolution of Unresolved Safety Issue (USI) A-45,

" Shutdown Decay Heat Removal Requirements," which is the s'ubject of current NRC

staff effort.
~

Several commenters have suggested that the implementation schedu'les should

be made more r'ealistic so that design changes logically follow after the

required analyses are completed. The Commission 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 and 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 applicant or licensee

and the NRC staff. The Commission anticipates that most applicants and

licensees will be able to implement these requirements within two years. (See

g50.44(c)(3)(vii).)
Some commenters noted that in the Supplementary Information accompanying

the proposed 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. They stated that this
.

guidance is inconsistent with Commission practice and is unnecessary. They

felt that the only requirement should be a demonstration that the selected

system is suitable for its intended application.

The Commission agrees that this guidance was inconsistent with Commission

practice in the case of operating reactors and reactors for which operating

licenses are about to. be issued in the near-term. .In the final rule,

50.44(c)(3)(vi) has been modified to delete the implication that comparative
5

analyses are required and to indicate that the analysis is intended to support

the design of the hydrogen control system that is selected. Comparative analyses

of alternative systems are not required.

.
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HYDROGEN CONTROL SYSTEMS [5 50.44(c)(3)(iv)]

As originally proposed, applicants and licensees with'. boiling water reactor

(BWR) facilities with Mark III type containments and press'urized water reactor

(PWR) facilities with ice condenser type containments, for. which coiistruction

permits were issu'ed prior to March 28, 1979, are required to install hydrogen

control systems capable o'f accommodating an amount of hydrogen equivalent to that

generated from the reaction of 75 percent of the fuel cladding (surrounding the

active fuel region) with water, without loss of containment integrity. The

particular type of hydrogen control system to be selected is left to the

discretion of the applicant or licensee; however, the NRC must find it acceptable

based upon suitable programs of experiment and analysis. The design of the

selected system must be supported by the analyses which are to be submittted

as part of the analyses required under 3 50.44(c)(3)(vi). The system that is

proposed and approved must safely accommodate large amounts of hydrogen, and

operation of she system, either intentionally or inadvertently, must not further

aggravate the course of an accident or endanger the plant during normal operations.

As discussed previously, the amount of hydrogen to be assumed in the design of

the hydrogen control system is that amount generated when 75 percent of the fuel-

cladding surrounding the active fuel region reacts with water.

As. discussed above, the limited method proposed to demonstrate containment

structural integrity has been expanded. Containment structural integrity may

now be demonstrated by use of an analytical technique that has been accepted

by the NRC staff. For example, finite element analysis is one acceptable

technique for use with the methods considered. One of the acceptable methods is

' the use of the. applicable ASME Boiler and Pressure Vessel Code. However, the

Comission will accept other methods, provided that convincing evidence is
-

presented regarding their suitability.

Enclosure "F"
.



N; r ..

11 [7590-01]
? .

,

Other changes from the proposed rule are the relaxation of the implementation

schedule.to one that has been mutually agreed upon by the licensee and the NRC

staff,"and the elimination of the word " cold" in the phrase " safe cold shutdown."-

SYSTEMSANDCOM&ONENTS.[g50.44(c)(3)(v)].
- .

At the time the proposed rule was issued for coment, the Comission

indicated that it was consid' ring a two-step approach to address " qualification"
'

e

(as defined below) of those systems and components that must be able to function

during and after a hydrogen burn. For the reasons explained below, the Comission

did not choose this two-step approach. As the proposed first step, there would ,

have been a . demonstration that these systems and components 'could " survive" the
1

This
hydrogen burn and continue to be able to perform their safety function.

step would not have entailed that these' systems and components actually be

qualified pursuant to NRC's qualification program. .The proposed second step

would have entailed the actual " qualification" of these systems and components.

.The conceptual _ differences between systems and components demonstrated to be

'" survivable" and systems and components demonstrated to be " qualified"
.

were also described.

The Comission specifically sought coments on the use of the two-step
-

approach for defining standards, on the " survivability" and " qualification"
1

There
approaches-themselves, and on proposals for implementation schedules.

The overwhelming reaction
. ere numerous comments in response to this request.w

was that the two-step approach to reaching a survivability determination
-

Many
is unwarranted and will unnecessarily escalate the costs to industry.

commenters felt that a straightforward survivability approach would be appro-
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priate provided reasonable guidelines are specified. In view of the smaller

likelihood of a degraded core accident as compared to a design basis accident,

which'has been reduced further by post-TMI improvements, the Commission has
.

decided to forego the two-step approach previously described. The,, Commission
'

now believes.,in view of the recent issuance of 10 CFR 5O.49, " Environmental

Qualification of Electrical Equipment Important to Safety," that there is no
'

significant difference'between demonstrating survivability and demonstrating

qualification. Paragraph (f) of 5 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 tiiis rule on hydrogen control requirements (46 FR 62281, Dec. 23,

-1981), the. qualification methods' described in paragraphs (f)(2) and (f)(4) of'

150.49 could be used'to show that the systems and components have been

qualified. In 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.

The Commission now views " qualification" as the generation and maintenance

of evidene.e using tests and analyses to assure that systems and components will

operate on demand to meet system performance requirements. In the case of a
,

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
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in a manner acceptable to the Commission using a combined approach of analysis

'and testing. Thus, an acceptable thermal analysis would have to be performed

for the containment in order to determine the thermal response of' the components.

during a hydro' gen burn. This thermal response sNould then be compared to the

thermal response the components had during their qualification testing. The

licensee should then demonstrate that the . qualification thermal response envelops

the thermal response during a hydrogen burn. Selected tests should also be

performed at predicted hydrogen burn conditions (or, other tests previously

performed may be referenced if demonstrated to be applicable) to reasonably

assure the Commission that the systems and components are qualified to perform

their functions during and following a hydrogen burn.

Paragraph 50.44(c)(3)(v) applies to those Mark III BWRs and ice condenser

PWRs that-do not have an inerted containment atmosphere for hydrogen control.

At present, this includes all Mark.III BWRs and ice condenser PWRs, since no

Lpplicant or licensee has as yet elected to use the inerting option for these

piants. The systems and components that must be qualified for a hydrogen burn

are those needed (a) to shut down the reactor and bring it to and maintain it in
.

a safe shutdown condition, and (b) to prevent loss of containment integrity.

These systems and components can be further categorized as follows:

Systems and components mitigating the consequences of thea.

accident;

Systems and components needed for maintaining integrity ofb.
'

the containment pressure boundary;

Systems and components needed for maintaining the core in ac.

safe condition; and

Enclosure "F"
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d.- Systems and components needed for monitoring th'e course of

the accident. .'
. .

'

As'' discussed previously, these systems and components are.descr,ibed as
. :u

bringing the rea,ctor to " safe shutdown" rather than " safe cold shutdown."
.

;Furthermore, the. schedule for implementation has been changed to one that has--

been mutually agreed upon by'the licensee and the NRC staff. Finally, the rule.

has been revised to indicate that the environmental conditions to be assumed for

a hydrogen burn do not.have to include the effect of local detonations if it is

shown to the Commission's satisfaction that local detonations are unlikely to-~

occur. '

_
,

.-ANALYSES'[g 50.44(c)(3)(vi)]

.In the proposed rule,-the ~Comission included a 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 ari " envelope of time histories of hydrogen and steam release rates'? to be--..

supplied by the Commission. The Comission requested comments concerning which

of the approaches.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. ;

I
_
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Based on the comments received and in consideration of the improved

calculational data base now available, the Commission has decided to adopt

the second approach; applicants and licensees need not use the first.or
.

third approaches. .| s

In the selected approach, a base sequence will be identified by the licensee

or applicant based on the hydrogen threat to containment integrity. Key

aspects of this sequence should then be param.etrically varied by the

licensee or applicant in determining the acceptability of the containment

response. This will provide a wider range of parameters than that of the

selected base sequence alone. The acceptability of the analyses used in

this approach depends on the selection and range of the parameters being

varied. A range must be chosen which includes the effects of recovery from

the degraded condition. It is expected that each applicant or licensee

will review its analytical approach with the NRC staff and arrive at a

mutually agreeable method for performing the analyses.
3As an example, in the recent Sequoyah case , the applicant based its

initial analysis on an accident sequence involving a small break LOCA followed

by loss of ECCS (S 0), with a typical average hydrogen release rate of about
2

20 pounds per minute, which the NRC staff considered to be representative of the

accident. However, several concerns remained open. Among these were the possi-

bilities that: (1) other scenarios might present schedules of steam and hydrogen

release not covered by the analysis chosen; (2) steam inerting might occur at some

time during the sequence allowing large concentrations of hydrogen to develop;

(3) the recovery period might produce an exceptionally large burst of steam or

hydrogen; and (4) hydrogen might be released af ter the loss of the ice heat sink.

NUREG-00ll, Supplement No. 6, " Safety Evaluation Report Related to the
Operation of. Sequoyah Nuclear Plant, Units 1 and 2," November 1982.
Available for inspection at the Commission's Public Document Room at
1717 H Street, N.W., Washington, D. C.
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In the Sequoyah case, the applicant broadened the studies to include higher

rates of steam and hydrogen release and releases after the ice melted. The broadened

calculations included hydrogen release rates as high as 6 lb. per second under'

representative steam conditions, with and without ice. .It was sh'own that a

representatbe'selectionofscenarioswouldbeboundedbythebroadenedrelease

rates, including an int'ermediate break LOCA with loss of ECC (S)D), a small break

LOCA with loss of containment heat removal-(S G), a transient loss of main feed-2

water and loss of all AC power (T B ), and a transient loss of main feedwater,B2

loss of auxiliary feedwater and loss of the ECC (T LD). The staff concluded-B

that the coverage of these additional scenarios was sufficient to assure

that the hydrogen associated with a rep'resentative group of degraded core

situations could be managed acceptably using the ignition systems.
4

As another example, in the McGuire case , hydrogen release rates up to

4.3 lb. per second under representative steam conditions were considered and

the S C releases were analyzed with and without ice. The results were
'

2

considered acceptable by the staff.

The staff has accepted ac-powered igniters without requiring a backup power

supply in the two examples cited above. This judgment was based upon the staff's

perception that the incremental risk reduction associated with provision of the

igniter system backup power supply did not warrant the additional cost at these
Provision of a backup power supply.is not required byparticular facilities.

.

this rule. ,

It_is apparent that applicants and licensees with conceptually different
.

reactors may have to address other scenarios. The appropriate details for

MARK III BWRs, for example, are currently being worked out through interaction

between the NRC staff and applicants.

l
NUREG-0422, Supplement No. 7, " Safety Evaluation Report Related to Operation# Available for inspection j

of McGuire Nuclear Station Units 1 and 2," May 1983.
at the Commission's Public Document Room at 1717 H Street, NW, Washington D.C.

[
l
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Previously approved generic or reference analyses may ye employed in lieu

of plant specific analyses where the generic analyses ca'n be shown to be

applicable. It:is believed that the adoption of the above approach will

eliminate the.need for repetitive calculation of accident scenarios.

?. .~

's REGULATORY ANALYSIS. ,

The Comission has prepared a regulatory analysis for this regulation.

-The analysis examines the costs and benefits of the rule as considered by the

Comission. .A copy of the regulatory analysis is available for inspection and
-

copying for a fee at the NRC Public Document Room,1717 H Street, N.W. ,

Washington, D.C. Single copies of the analysis may be obtained from Morton R.

Fleishman, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory
'

Comission, Washington, D.C. 20555, Telephone (301) 443-7616.

PAPERWORK REDUCTION ACT

This final rule imposes information collection requirements that are

subject to the Paperwork Reduction Act of 1980(44U.S.C.3501,et, seq.) These

requirements were approved by the Office of Management and Budget. Approval

Number 3150-0011.

'

REGULATORY FLEXIBILITY ACT

In accordance with the Regulatory Flexibility Act of 1980,' 5 U.S.C. 605(b),

the Comission hereby certifies that this' rule will not, if promulgated, have a

significant economic impact on a substantial number of small entities. This

rule affects only the licensing and operation of nuclear power plants. The

companies that own these plants do not fall within the scope.of.the definition

of "Small entities" set forth in the Regulatory Flexibility 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 areas, this rule does not fall within the purview of the act.

"
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LIST OF SUBJECTS IN 10 CFR PART 50'
i

Antitrust, Classified information, Fire prevention, Incorporation by {
'

Reference, Intergovernmental relations,. Nuclear power' plants and reactors,

Penalty, Radiation protection, Reactor siting criteri.a, and Reporting
. .

requiremehts'.

-Accordingly, notice.is hereby given;that, pursuant to the Atomic Energy

Act of 1954, as amended, the Energy Reorganization Act of 1974, as amended, and

section 553 of Title 5 of the United States ' Code, the following amendments to

ib CFR Part 50 are published as 'a document subject to codification.

-PART 50--DOMESTIC LICENSING 0F PRODUCTION AND UTILIZATION FACILITIES

1. The authority citation for Part 50 continues to read as follows:

Sees.103,10,4,161,182,183,186,189, 68 Stat. 936, 937,AUTHORITY:

948, 953, 954, 955, 956, as amended, sec. 234, 83 Stat.1244, as amended

(42 U.S.C. 2133, 2134, 2201, 2232, 2233, 2236, 2239, 2282); secs. 201,

202, 206, 88 Stat. 1242', 1244, 1246, as amended (42 U.S.C. 5841, 5842, 5846),

C unless otherwise noted.

. Section 50.7 also issued under Pub. L. 95-601, sec.10, ')2 Stat. 2951
.

.

(42 U.S.C. 5851). Sections 50.58, 50.91 and 50.92 also issued under Pub. L.

Sect on 50.78 also issued under sec.97-415, 96 Stat. 2073 (42 U.S.C. 2239). i

122,68 Stat.939(42U.S.C.2152). Sections 50.80-50.81 also issued under

sec. 184, 68 Stat. 954, as amended (42 U.S.C. 2234). Sections 50.100-50.102

also issued under sec. 186, 68 Stat. 955 (42 U.S.C. 2236).

-For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),

sg 50.10(a), (b), and (c) 50.44,50.46,50.48,50.54,and50.80(a)areissued

um;er sec.161b, 68 Stat. 948, as amended (42 U.S.C. 2201(b)); is 50.10(b) and
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(c) and 50.54 are issued under s'ec. 1611, 68 Stat. 949, as amended (42 U.S.C.

2201(1)); and il 50.55(e), 50.59(b), 50.70, 50.71, 50.72, and 50.78 are issued

under sec. 1610, 68 Stat. 950, as amended (42 U.S.C. 2201(o)).
.

.2. In 5 50.44, paragraph (c)(3) is revised by adding new paragraphs (iv),
,

(v), (vi) and,(v.ii) to read as follows: '

5 50.44 Standards for combustible gas control system in light water cooled

power reactors.
,

* * * * *

(c)(3)*** .,

(iv)( A) {Ef.fect4ve-one-year-af.ter--the-effect4ve-4ete-ef-the-rele,-er-

.the da.te of 4ssuance-e-f-a-.14 cense-auther4249-eperat4ee-ebeve-6-percent-ef

fu23-power.,-wh4chever 4s..lateri-] Each licensee with a boiling light-water

nuclear power reactor with a Mark III type g containment and each

licensee with a pressurized light-water nuclear power reactor with an

-ice condenser type of_ containment {fer-wh4th3 issued a construction

permit {was 4ssued-prier-to-] before March 28, 1979, shall {be] provide {s3

its nuclear power reactor with a{n-asseptable] hydrogen control system justified

by.a_ suitable program {s2 of experiment and analysis. The hydrogen control system

must be capable of handling without loss of containment structural integrity

an amount of hydrogen equivalent to that generated from a metal-water {the]

reaction {ef.] involving 75% of the fuel cladding surrounding the active fuely

region (excluding the cladding surrounding the plenum volume). {with-water}
.

(B) Containment structural integrity must be demonstrated by use of

an analytical technique that is' accepted by'the NRC staff. This demonstration

must include sufficient supporting justification to show that the technique

describes the containment response to the structural loads involved.

This method.could include the use of actual material

!
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. properties with suitable margins to account for uncertainties in modeling, in

material properties, in construction tolerances, and so on. Another method

could' include a showing that the followino specific criteria of the ASME-

.s
Boiler and Pressure Vessel Code are met: '-

(1) That's el containments [must-] meet the requirements of the ASME
~

Boiler and Pressure Vessel Code (Edition and Addenda as incoroorated by reference
,

in paragraph 50.55a(b)(1) of this part), specifically in Section III, Division 1,

Subsubarticle NE-3220, Service Level C Limits, [acept-that-] considering

. pressure and dead load alone (evaluation of instability is not required); and

(2) Thatconcretecontainments[mun]meettherequirementsoftheASME

Boiler and Pressure Vessel Code, Section III, Division 2, Subsubarticle CC-3720,

Factored Load Category, considering pressure and dead load alone.

(C) Subsubarticle NE-3220, Division 1, and subsubarticle CC-3720, Division

2, of Section III of the ASME Boiler and Pressure Vessel Code, referenced

in paragraphs (c)(3)(iv)(B)(1) and (c)(3)(iv)(B)(2) of this section,

[Dese-subsubarticles-] have been approved for incorporation by reference by the

Director of the Office 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 American Society of Mechanical Engineers, United Engineering Center,

345 East 47th Street, hew York, N.Y.10017. It is also available for_ inspection

at the Nuclear Regu'latory Commission's Public Document Room,1717 H Street N.W.,
.

Washington, D.C.
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'

(0) If_the hydrogen control system relies on post-accident inerting, the

containment structure must-be capable of withstanding the increased pressure:
'

(1) During the accident, where it [must-] is acceptable to show that it does

not exceed Serhice Level C Limits or the Factored Load Category (as [previottsiy-

spec 4f4ed-] describe'd in paragraph (c)(3)(iv)(B) of this section [Travagraphi); and

12) Following inadvertent full inerting-[that-may otur3 during normal plant

operations, where it [must-] is acceptable to show that it does not exceed either

the Service Level A Limits of Subsubarticle NE-3220 (for a steel containment)

or the Service Load Category of Subsubarticle CC-3720 (for a concrete

containment).

(3) Modest deviations from the criteria in paragraph (c)(3)(iv)(D)

of this s ction will be considered by the Commission if good cause is shown.

JE) If the hydrogen control system relies on post-accident inerting, the

systems and components [ equipment 3 required to establish and maintain safe [ cold 3

shutdown and containment integrity must be designed and qualified for the environ-

ment caused by such [ pest-eecident] inerting. Furthermore, inadvertent full

inerting during normal plant operations must not adversely affect systems and*

components needed for safe operation of the plant.

(v) (A) Each licensee with a boiling light-water nuclear oower reactor

with a Mark III tyoe of containment and each licensee with a pressurized light-

water nuclear power reactor with an ice condenser type of containment Efer-whieh3

issued a construction permit Ewas-issued-prier-te] before March 28, 1979,

for a reactor that does not rely upon an inerted atmosphere t5 control
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hydrogen inside the containment shall -[be3 provide [d] its nuclear power reactor

with systems and components'necessary to establish and m5intain safe [toidi

shutdown and.to maintain containment ' integrity. These systems and components

must be [thet-ett3 capable of performing their functions during an3 after
,.'s .

[be4e9-expese43 exposure to the environmental conditions created by the burning

.[(er-4ecal-detenet4en)3 of hydrogen. Environmental conditions caused by local

detonations of hydrogen must also be included, unless such detonations can be

shown unlikely to occur.

(B) The amount of hydrogen to be considered is equivalent to that generated

from [the3 a metal-water reaction Eef] involving 75% of the fuel cladding

surrounding the active fuel region (excluding the cladding surrounding the

.plenumvolume). [wi th- wa ter-Thi s- requi rement-s ha44 - be- e ffec ti v e- a s- fe 14 ews e

f e r- ea ch- be 444 ng-44 g ht-wa ter- nuel ear- pewer- rea cte r-wi th- a-Ma r k-141- type-centai n-

ment-a nd- e ach- pres s uri c ed-l 4 g ht-wa ter- nu el ea r-pewer- rea eter-wi th- a n- 4 ee-ee ndense r

type-eent ai nme nti- e n- Ee ne-year-a f ter- the- ef f eet4 v e- da te- e f-the- rul e3- e r- the

date-e f- 4 s s ua nce-e f- a-44 e ens e- a utheri zi ng- e pera t4 en- a bev e- 5- pereest-e f-f ull

powe r3-wh 4 ehe ver-4 s- 4 a te rt - f er-ev e ry-e ther-li g ht-wa ter- nuel ear- pewer-rea e te r

tha t- mus t-meet- thi s- requi remen ts-en- Etwe-yea rs- a f te r- t he-ef fee t4 ve- da te- ef-

the- rul e3-er-the-date-ef- 4 s s uanee-ef-a-44 cens e-auther4 z 4 ng-e pera tie n-a be ve

6.-percent-ef-fu14-peweri-wh4ehever-4s-later-]

| (vi) (A) Each aoplicant for or holder of an operating license for

a boiling light-water nuclear power reactor with a Mark III type of contain-

ment or for a cressurized light-water nuclear power reactor with an
<

.

6
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ice condenser type of containment issued a construction permit before March 28,-

1979, shall ~ { analyses-shall-be-performed-and) submit {ted3 an analysis to the

Director of the Office of Nuclear Reactor Regulation. Efer-eash-light-water

nwslear-power-reasteri-fer-wh4sh-a-seRstrWst46n-perm 44-was-4ssWed- 4er-te-

Mars 1-28 -1979 .-te-evalwate] " 4'
3 3

' '
(B) The analysis reouired by paragraph (c)(3)(vi)(A) of this section must:

(1) Provide an evaluation of the consequences of large amounts of

hydrogen generated after the start of an acc'ident (hydrogen resulting from

the metal-water reaction of up to and including 75% {persenti of the fuel

cladding surrounding the active-fuel region, excluding the cladding surrounding

the plenum volume) and include {with-water-insIwding) Consideration of

hydrogen' control measures as appropriate; {Eash-analysis-must] ,

(2) Include the period of recovery from the degraded condition;

(3) Use {the] accident scenarios {te-be-used-4n-the-analyses-must-be3

{asseptable-te3 that are accepted by the NRC staff. These scenarios must be

accompanied by sufficient supporting justkfication to show that they describe

the behavior of the reactor system during and following

an accident resulting in a degraded core. {The-ssepe-and-4mplementat4eR

r e gw 4 r em e n t s - fe r-Th e-a Ra lys es - fe r- t h e- Va r 4 eW s- typ e s - O f-14 g h t-wa te r - n w el ea r

power-reasters-are-as-fellewst

( A.)--Fe r-ea s h-be 44 4 m g-14 g ht-wa t er- nw el ea r- pewe r- r ea s ter-wi th- a -Ma rk-in

type-sentainment-and-eash-pressurized-14ght-water-nwelear-pewer-reaster-w4th

a n-4 s e-s e nd e n s er-typ e-s e n ta 4 mmen tr-a nalyse s- shall-be-per fo rmed-tha t-f w s ti fy

the-selestien]

(4) Support the design of the hydrogen control system selected

{ required-by-5-59,443 under paragraph (c)(3)(iv) of this section; and, {These

analyses-shall-be-sempleted-and-submitted-by-{ene-year-after-the-effective-date

.

Enclosure "F"



, _ _ _ _ _ _ _ _ _ _ _ _ _ __

* *

24 [7590-01]
.

*

.

of-the-4vle3- or- the-tiete of-isstnmcr trf- n-iit enseit U u irim7tperstimr atmve

4 percent-of-ftrli-power ,-whittremr-is-itrtw.-]
.

(5) Show that, for those reactors described in paragraoh (c)(3){iv) of

this section 'thit do [for-eatiriight-watetmciear power TTattDT-ttrat-does3

not rely upon an inerted atmosphere to control hydrogen inside the containment:

[enalys es- shell- be- performed- to- show- thet-]

(i) The containment structural integrity as [ defined 3 described in

[g-60.E4-3 paragraph (c)(3)(iv) of this section will be maintained; and

(ii) Systems and components necessary to establish and maintain safe

[celd] hutdown and t_o maintain containment integrity will be capable of

performing their functions during and after [being-exposed 3 exposure to the

environmental conditions created by the burning of hydrogen, including the

effect of local detonations, unless such detonations can be shown unlikely

'[Th es e- a nalys es- s hah - be- eempl e te d- a nd- s e bmi tte d- a s - f ol i ons--to occur.

fer-each-beiling-light-water-neelear pewer-reactor-with a-Mark-III-type-

sentainment-and-each-presserized-light-water-neciear power-reacter-with an

fee-eendenser-type-eentainment--by-Eene year-af ter-the-effective-date of-the-

rule 3-er-the-date-ef-isseenee-ef-a-Heense-actherizing-operatien-above-5 percent-

ef-full-pewer,-whichever-is-latert-fer-every-ether-Hght-water-neelear power-

reaeter-fer-whieh-these-analyses-are-required;-by-Etwoyears-after-the-

e f f eet iv e-d a te'-o f-the - r ele 3 -e r-th e -da t e -o f-is s u a nc e -o f -a -H e e n s e -e at he r i z i ng-

epe ra tien-abev e -5- pe rc e n t-o f-f eH - pewer;-whichever-is-la ter-]
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.(vii) Implementation. By [ insert a date 180 days after the effective

date of the amendment], each 'apolicant for or holder of an ooerating license subject

-to the requ'irements of paragraphs (c)(3)(iv), (v) and(vi) of this section shall

develoo and submit to the Director of the Office of Nuclear Reactor Regulation
, ,

- a schedule for meeting those requirements. A final schedule for meeting the

requirements of paragraohs (c)(3)(iv), (v) and (vi) of this section shall

then be mutually agreed upon by the applicant'for or holder of the operating

license and the NRC staff.

Dated at Washington, D.C. this day of , 1983.

For.the Nuclear Regulatory Commission,

Samuel.J. Chilk
Secretary of the Commission

.
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- REGULATORY ANALYSIS .

* - FOR

AMENDMENTS RELATED TO HYDROGEN CONTROL . t

.
. . -

-

, s

1. STATEMENT OF THE PROBLEM

- 1.1 Background -

The accident at Three Mile Island', Unit 2 (TMI-2) resulted in

a severely damaged or degraded reactor core, a concomitant

release of radioactive material to the primary coolant system,

and a fuel cladding-water reaction which resulted in the

generation of a large amount of hydrogen. The Commission has

taken numerous actions 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 Canmission published "in the Federal'

Register (45 FR 65466) 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, "Oomestic Licensing of

Production and Utilization Facilities," to improve hydrogen

management in light-water reactor facilities and to provide

specific design and other requirements to mitigate the conse-

quences 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

.
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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. dn-
-

.r
May 13,1981, the Commission published in the Federal Register

(46 FR 26491) a notice of proposed rulemaking on " Licensing

Requirements for Pending Operatins License Applications"

(OL Rule).

As a follow-up to the October 2,1980 notice of proposed rule-

making, the Commission published a notice of final rulemaking

on December 2,1981 (46 FR 58484) on hydrogen control require-

ments related to inerting of Mark I and II boiling water reactors,

hydrogen recombiner capability and high point vents.

The Commission has also been considering the ability of all

light-water nuclear power reactors, particularly pressurized

light-water reactor facilities with -ice condenser-type contain-

ments 'and boiling light-water reactor facilities with Mark III-*

type containments, 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 (TMI-2). As a result. three

new amendments to the regulations were proposed for public comment

via a notice of proposed rulemaking on December 23,1981

(46 FR 62281). The amendments would require: (a) improved

hydrogen control systems for boiling water reactors with Mark III

type containments and for pressurized water reactors with ice

Enclosure "G"
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condenser type containments; (b) that all light-water nuclear

power reactors not relying upon an inerted atmosphere for hydrogen

. control show that certain important safety systems must he able*

to function during-and _following hydrogen burning; and finally
'

(c)' analyses to be submitted to justify the hydrogen control

systems selected and to provide assurance that containment

structural integrity will be main'tained and important safety

systems will continue to function following a hydrogen burn.

'

The Commission has required hydrogen control measures for

ice condenser PWRs and for Mark III BWRs (for those that are

operating and those that have pending operating license appli-

cations). The licensing actions taken are in basic agreement

with the proposed amendments.

1.2 Description of Rulemaking

Section 50.44 of 10 CFR Part 50 is being amended to improve

hydrogen control capability during and following an accident

for BWRs_ with Mark III type containments and PWRs with ice

condenser type containments. The amendments apply to those

of the above reactors whose construction permit was issued

prior to March 28, 1979 and would require:
.

a. hydrogen control systems that can handle large amounts of.

hydrogen,

.
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- b. ' certain systems and components .and containment that are-

- - . able to perform their functions -during and following'

~
hydrogen burning, and~ *

.i
^n ..*

*

...s .

c. analyses to_be performed and submitted that supports:the
. ~

design of the hydrogen control system selected and the
~

-demonstration of system and' component survivability /'

qualification.
-

.

As noted, the rulemaking requires-submittal of the analyses to

the Commission. The information contained in the analyses is ,

necessary to permit the NRC staff to perform an evaluation to
' determine if the requirements for hydrogen control' and system and

component-functioning during a hydrogen burn are met. Without

this -information the NRC staff could not evaluate the design

of'the hydrogen control systems or determine-whether or not
-

needed safety equipment could indeed function during a hydrogen

burn.

2. OBJECTIVES

The object.ive of the rulemaking action is to provide specific

requirements which, when implemented, will improve the capability-

of Mark III BWRs and ice condenser PWRs to withstand the consequences

of a' degraded core accident that generates a large amount of hydrogen.

The action will also formalize regulatory positions that have already

been'taken by the Commission in individual licensing cases (e.g.,

Sequoyah, McGuire, and D.C. Cook.)
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3. ALTERNATIVES '

The specific amendments are consistent with recent Commission

licensing decisions. These decisions have been based on engineering

evaluation and qualitative professional judgment that have e61ved
,

during the regulatory process. The technical decisions have been

reviewed by the Advisory Committee on Reactor Safeguards (ACRS).
.

The rule is an outgrowth of recommendations made by the Lessons

Learned Task Force (LLTF) in NUREG-0578, "TMI-2 LLTF Status Report

and Short-Tenn Recommendations," and by the Commission in NUREG-0660,

"TMI-2 Action Plan." It was recommended that short-tenn actions be

implemented, in the fonn of rulemaking, to improve the capability

of reactors to mitigate the consequences of degraded core accidents.

An alternative to rulemaking could be maintenance of the status quo

with licensing decisions being ' treated on a case-by-case basis.

However, this alternative would not result in any savings to NRC or

industry since the requirements of the rule would still be implemented.

In fact it would result in additional costs since it would leave the question*

of hydrogen control as an unresolved issue that would be subject to time-

consuming and costly litigation for each case. For example, it has been

estimated that the manpower cost in litigating the hydrogen control issue

in the Perry hearing involves at least one man-year (my) from NRC and one

my from the licensee, not including ASLB and intervenor costs. Hence, it

was decided tha't the rulemaking route was the most reasonable alternative.
.
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The rule does 'not require that" any particular type of bydrogen
,

control system be selected. However, as indicated in Section 4.2,

- the distributed igniter system is expected to be the system chosen

to meet the requirements of'the rule. Numerous other technica'l

~ lternatives were considered during the development of the rule.a
-

.s
These are:

>-

a. Double-walled containments
'

b. Water fog sprays

c. Halon suppressants

d. Post-accident inerting

e. Inerting

f. Large. capacity hydrogen recombiners

g. Purge systems

h. Filtered-vent systems.

While some of these systems are still under consideration, the

distributed igniter system has advantages from the cost, operations,

and reliability standpoint. For example, in the case of inerting,*

it is estimated that the initial capital costs alone for the 24

plants covered by the rule would be about $48,000,000 and the maintenance

costs over the lifetime of the plants would be approximately $230,000,000.

Furthermore, because of the frequency of containment entry for maintenance
,

functions, especially for the ice chests in ice condenser types of contain-
.

.
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ments, inerting-is impractical and.relatively costly. Air changes associated

.

with each inert /de-inert cycle could cause excessive ice loss'. While BWRs'

*

, ,

withMarkIIItypesof.containmentsdonothavetheconcernswiEhtheice

chests. muchimore equipment-is located inside containment than for

-Mark'I and 11 containments and thus the equipment maintenance could
~

be impeded by inerting and prove to be costly.

Double-walled containments have been mentioned but not seriously

considered because of the extremely high costs. It would involve

essentially the construction of an additional large containment to

surround the smaller containment so as to provide an increased-

volume to contain the generated hydrogen. In effect, adding a large

-dry containment. .The cost of such an addition would be on the order

Jof $400 millinn _ dollars per plant or $10 billion dollars for the 24

plants affected by the rule.

.The Commission also considered pressurized water reactors with large

dry containments for inclusion under,the rule. 'However, because of

the greater inherent capability of'these plants to withstand the effects

of hydrogen build-up as a result of their high pressure capacity, large

volume,'and the post-TMI improvements, it was decided to defer action on
'

them until' the completion of the long-term rulemaking on severe accidents.
,
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x4. CONSEQUENCES

4.1 Plants Affected

There are currently 14 Mark III BWRs and 5 ice condenser:PWRs .-

l'

in various stages of the licensing process and.5 operati~ng-

icsLc'ondenser PWRs that are covered by the rule (i.e., whose

construction permit was issued prior to March 28, 1979).

.

4.2 Costs of Hydrogen Control System

The cost of the hydrogen control system will clearly depend on
'

the' type of system selected, be it a distributed igniter

system, a post-accident inerting system, or some other system.
~

However, for the purpose of this analysis, it will be assumed
~

that a distributed igniter system is selected since this is

apparently the system of choice of licensees for both Mark III

BWRs and ice condenser PWRs.

~

The cost of the equipment has been variously estimated as

$25,000 to $140,000, with the lowest estimate supplied by a

licensee who actually installed the equipment. The cost of

. installing the equipment, including QA costs, has been estimated

by some to be $50,000 and by others to be 5 my (ass 500,000). There'

was one combined estimate of $500,000 for equipment plus installation.

The estimates for the design and analysis of the hydrogen

control system have varied from 1.5 my (ass 150,000) to $750,000 (this'

..

included the survivability / qualification analyses and design work

associated with the testing). For the purpose of this analysis, thei
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equioment cost'per plant will be assumed to be $100,000, the

installation cost will be $300,000, and~the design and analysis,: ,

.

. costs will be'$300,000. 'The installation costs are es'timated

for the forward fit of plants _and wo...uld approximately double for
,c,
backfits. .However, the backfit would only be applicable to the five

operating plants and they have already had the required modifications .

-made.
-

A

" . ; Some of the plants have already begun or have completed installation of

hydrogen control systems as a result of Commission decisions. For the'

purposes of the cost estimate, it will be assumed that 14 plants would -

be required-to implement the hardware requirements-of the rule.-_' -

Because of similarities between plants and sites it is estimated

that only 6 ' design and analysis studies will have to be performed.
~

The resulting costs 'are as follows:

equipment = $1,400,000 (14 x $1,00,000)

installation = $4,200,000 ~ (14 x $300,000)
,

design and analysis = $1,800,000 (6 x $300,000)
.

Total = $7,400,000

'It should be noted that the above estimates include the fact that some-

applicants have already taken steps for implementation based on

. interaction with the NRC staff.

'

4.3 Costs for Demonstration of Survivability / Qualification

- The cost of implementing the survivability / qualification requirement

will involve both analysis costs and costs of system and component

testing. Much of the analysis performed in support of the hydrogen
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" control . system design is applicable to the ' demonstration of.'

equipment survivability / qualification as well. It is estimated

k 'that the additional analyses required to meet the surviva-

bili.ty/ qualification requirement is 0.5 my ,(~$50,000),!

.

wper plant.
-

t

The major systems and components tests needed will have been

accomplished during thE qualification program designed to qualify

equipment for a LOCA environment. Some additional testing will

be required for a hydrogen burn environment for certain items

such as thermocouples and cables.- The additional testing required

for survivability / qualification is judged to be about $200,000 per

plant study.

The costs for the 6 plant studies are then:

testing = $1,200,0.00 (6 x $200,000)'

-

analysis = $300,000 (6x$50,000)

$1,500,000Total =

4.4 Costs of Analyses
,

The specific costs of this requirement are the analysis

costs discussed under 4.2 and 4.3 and repeated here:

$1,800,000hydrogen control system =

$300,000survivability / =

qualification
'

$2,100,000Total =-

The cost of the reporting requirement for doc 0menting and I

submitting the analyses to the Commission is included in the

above figures and is estimated to represent about 10 percent of f
the total ccst or $210,000.

'
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4.5 Sources of Cost Estimates

The above costs have been estimated based on preliminary data

supplied by Pacific Northwest Laboratories (PNL) in support of
.

Unresolved Safety Issue A-48, " Hydrogen Control Measu.res and
.

,

,Effect of Hydrogen Burns on Safety Equipment." Comments supplied

by the Industry Degraded Core Rulemaking (IDCOR) Program and by i
!

Wisconsin Electric were also considered in arriving at the {
estimates.- Finally, actual costs were solicited with regard -|
to the Sequoyah, the McGuire and the Perry plants, since they |

,

'

- have already had significant expenditures related to the design

and installation of a distributed igniter system and the
.

demonstration of survivability / qualification. These costs were

tempered when arriving at the final estimated costs for the rule

by the belief that the Sequoyah costs are expected to be higher ,

than for future forward fitting of plants.

4.6 NRC Costs

The additional cost to the NRC is expected to result from the

required evaluation of the submitted reports. It is estimated

that it will involve about 24 man-weeks (mw) for the evaluation ;

of each of the 6 reports for a total of 144 mw (2.8 my) or
'$280,000.

.

9
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5. ' DECISION RATIONALE

- Following the accident at TMI, the staff undertook a reassessment of

plant capabilities ~to tolerate the consequences of a severe accident..

One concern was that a hydrogen burn resulting from an accid'ent similar
- :. .

. to TM'I-2 could result in a breach of containment. The staff concluded

that ice' condens'er and Mark III type containments could safely accommodate

the burning of hydrogen produced from a 25 percent fuel cladding-water

. reaction. However, since the accident at TMI-2 resulted in an estimated
:

,

45-50% reaction, it was felt prudent to-require enhanced hydrogen
~

control capability for reactors with these types of containments.

.

In 1981 the Commission began implementing the requirements, now being

incorporated into this rule, for ice condenser PWRs and for Mark III

BWRs. Though the effect of these requirements on the calculated risk

is small, they were intended to provide additional assurance, pending

generic resolution of severe accident issues, that these types of plants

could be safely shut down following degraded core accidents. Thus

far the Commission has imposed these requirements on 5 plants in

individual licensing cases following detailed plant reviews. The

Commission requested the NRC staff to prepare a rule that codifies

the regulatory position already being applied for plants on a

case-by-case basis.
.

Although the requirement in this rule will result in substantial

costs to the industry (<w $9,000,000) and the NRC (a,$300,000), the

Commission has already determined in individual licensing cases that

.

6
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these requirements are necessary. The net result 'of codifying these

requirements into the NRC regulations will be to eliminate the need

for redundant litigation of this particular hydrogen control issue in

future,11. censing cases.

6. IMPLEMENTATION

~ 6.1 Schedule
'

-No implementation problems are now anticipated. As a result

- of comments received on the proposed rule, the rule has

been revised to require a schedule that has been mutually

agreed upon by the applicant or licensee and the NRC staff.

'

6.2 Relationship to Other Schedules

In view of the implementatjon schedule recommended, it is not

anticipated that'other_ required actions will be affected since
~^

needed personnel can be acquired or reassigned to perform the
~

tasks.
.,

.

.
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-NRC ADOPTS ADDITIONAL HYDROGEN CONTROL REQUIREMENTS'' '

'

FOR NUCLEAR POWER PLANTS
* '

-

,n

.The Nuclear Regulatory Consnission is amending its regulations

to improve they hydrogen control capability in nuclear power plants

which have Mark III or ice conden'ser-type containments.

In the evcnt of a loss-of-coolant accident, the cladding of the

' nuclear fuel could be damaged or melted and react with the reactor

cooling water to form hydrogen. If sufficient quantities of hydrogen

were released to a reactor containment and combine with oxygen, an

explosion or fire could. result in the loss of containment leakage

integrity and the subsequent. release of radioactivity to the environment.

The new amendments to Part 50 of the Commission's regulations

require that owners of boiling water reactors with Mark III containments

or pressurized water reactors with ice condenser containments assure that:

--each reactor is provided with a system capable of handling--without
,

loss of containment integrity--an amount of hydrogen equivalent to that

which would be generated if at least 75 percent of the fuel cladding

melted and reacted with cooling water;
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--each reactor that does not rely on an inerted atmosphere (the

oxygen in the atmosphere is replaced by a gas such as n[f trogen) for

hydrogen control, have safety systems--those systems necessary to, establish
'

and maintain a, safe shutdown condition and maintain containment integrity--

that can function after the burning of substantial amounts of hydrogen;

--analyses be performed for each reactor to support the design of

the hydrogen control system and to, assure the structural integrity of the

containment and the survivability of neede'd safety systems during a hydrogen

burn.

The new amendments are among a number of actions taken by the Commission

since the March 1979 accident at Three Mile Island. That accident resulted

in the generation of hydrogen--from the fuel cladding-water reaction--well in

excess of the amounts assumed when the reactor' containment was designed.

As a result of the accident, the NRC has initiated a long-term effort

to detennine to what extent nuclear power plants should be designed to deal
.

effectively with accidents which result in damage to or melting of the nuclear

fuel.

In the interim, however, the Commission determined that certain

hydrogen control requirements are of significance to safety and that they,

The initialshould be implemented pending completion of the long-term effort.
'

measure requiring, among other things, inerted containments for boiling water

reactors having Mark I and Mark 11 containments, was published in the
.

Federal Register in December 1981.
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The new' amendments governing Mark III and ice cond.enser-type
'

containments will become effective 30 days after public.ation in the

,-Federal Register on i.

-

, .

Implementation of the safety systems will be required based on a

schedule that has been mutually. agreed upon by the applicant or licensee

and the NRC staff. Operating reactor licensees have already implemented

these requirements and it is expected that for prospective licensees, the

requirements can be met prior to or soon after receipt of the operating

license.

.

~

.

.

.

.

I
t

i
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[g'., UNIT ED'sT ATES
' *

NUCLEAR REGULATORY COf.if.ilSSIONi ,
,

;,
AovisoRY COMMITTEE ON REACTOR SAFEGUARDS''s , yd- ,y w Ass mcT ON,0. C. 20515

'e e -

.....f'' .

-

April 29,1983 [
]

'

- . > ,

' .l
-

,,

, *
*

Mr. William J.- Di rcks
Executive Director for Operations*

.

U. S. Nuclear Regulatory Comisston
-

Washington, DC 20555
,

Dear Hr. Dircks:

Sul0ECT: SURVIVABILITY OF SAFETY-RELATED EQUIPliENT ,

.

During its' 276th meeting, April 14-16, 1983, the ACRS discussed with the
. NRC Staff and the Seabrook OL Applicant the question of the survivabil,ity

of equipment important to safety in the event of the burning of large
quantities of hydrogen in a large, dry PWR containment. Current require..

ments for large, dry PWR containments do not include such events involving
quantities of hydrogen beyond those calculated to be generated in a "well-

-

-behaved" LOCA. However, NRC Staff members present stated their belief that
.current environmental qualification requirements would, if met, enable the*

equipment of' interest to survive such an event. The Applicant's representa-
tives noted, however, that the matter had not been explicitly examined.

The Coenittee believes that the Staff'should cons'ider the need for equipment*

to be qualified to survive a large hydrogen burn in large, dry PWR contain-
-

.

ments. In particular, attention, should be directed toward equipment neces-
sary to shut a plant down, to continue to remove dei:ay heat, and to maintain

~ If, on reflection, the NRC, the integrity of containment for long periods.*

Staff is of the opinion that current environmental qualification requirements
lead automatically to equipment qualified to withstand such an event, please
inform the Cocnittee.

. Sincerely,
*

,fs-r* W
v' Jesse C. Ebersole

Acting Chairman
t.

-
.

,

. .

-

.

'
-

3, s

001.105
*

'
'

.
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I'.EMOP.AcnUM FOR: - Jesse C. Ebersole Acting Chaircan ~ .'s >

"

,

, .Adviscry Connittee on. Reactor Safeguards.

I'

FPOM: Willien Jr Dircks <

Executive Director for . Operation's--

, ?

SUBJECT:~ SURVIVABILITY OF SAFETY-R. ELATED' EQUIPMENT
.

. . ..
. l

- This is' in response to your letter of April 29,19S3 regarding
survivab.ility of safety-related equipment in the event of the burning of
1arge anounts of hydrogen in large, dry PUR'ontainments.~

c
> - ss ,

The stati has 'recently cocpleted evaluation of equipment;survivcbility
in the event of hydrogen burning in both ice condenser and Mark III case
reviews.. Eased on these evaluations -it is the staff's conclusion that

. current equipment qualification-requircoents for MSLE/LOCA accident-
environments provide high, assurance of survivability.in'the event of

' hydrogen burning. A staff survey of equipacnt perfernance' in 'the TMI-2
contair. cent-supports this conclusion.

,

- Ongoing I!RC sponsored research programs at Sandia~ Uatior.r.1 Laborttories
cod research, sponsored by the nucleer industry Will provide a

~*

.

substantially icprove.d understanding of Lthe conditions.likely to result
fren the conhustion of hydrogen in large, dry containcents, as well as -

~

additienc1 test date to address'su.rvivability of equipment'in a hydrogen '
.

combustion. a tmosphere. At-the present time these prograps'are scheduled.'

fer-ccepletion by the end of Fiscal Year 1984. In ifght of the' ~

protection provided by current qualification requirener.ts, as_ noted
above, we believe it eppropriate to defer consideration of- further : .

1

i

equiprent'survivcbility requirements, if any prove necessary, pending
ccepletien of these research programs. -

A recently-issued EPRI report, RP 2168-3, is enclosed for your
information. ,

'PP3GY!iillt: 1. Dhu
*

,

.

Willien 1. Dircks
Executive Director for Operaticns

,

Enc 1csure: -

As strted
. .

- Cr:: TACT:
14. C.1rn , Pr.R
Er t. ; r ; ne,

.
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'Y' -MANUAL VS AUTOMATIC ACTUATION '
'

" *

OF HYOROGEN.

* IGNITER SYSTEMS .

.

The following is a discussion of the advantages and disadvantages of automatic
.

versus manua'l actuation of hydrogen igniter systems. Our evaluation;of igniter
,

actuation strategies has considered the following' factors:

- Reliability
.

- Cost.

~

- Systems besign Considerations *

.
,

.

Reliability *

Our assessment of the reliability of automatic vs manual actuation modes has

principally focused on the time interval ahailable for effective b.ydrogen igniter -

actuation. Analyses of the more probable degraded core accident sequences for

ice condenser plants indicate that_at least I hour elapses from the start of the

accident until hydrogen release- to the containment comences. This includes

consideration of small break LOCA's as well as transients with loss of feedwater.

Furthermore, numerous calculations have shown that significant hydrogen burning -

wou.1d not occur until about 75 minutes after onset of the accident. An evaluation

of the less probable, intermediate ' size LOCA (6" break) indicates that hydro' gen

release does not behin until 25-50 minutes following onset of the accident, with

'an additional 15 minutes ava'ilable before hydrogen burning could occur.

Degraded core accident analyses of small break LOCAs and transient sequences at

BWR Mark III plants also indicate that hydrogen release to the containment begins
~

*

no sooner than 1 hour after the onset of the accident. Likewise, significant

hydrogen burning does not begin for another 10 to 15 minutes; Calculations for

an intermediate size LOCA product results quite sir.ilar to those for the, PWR analyses.-

In summary, for the more probable degraded core events-(transients and small' pipe

breaks) there are approximately 60-75 minutes available for hydrogen igniter system
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actuation. For the more limiting and less probable case o.f an intermediate

size LOCA, which has not been used as.a design basis sequence in evaluating

igniter'syst' ems, there are approximately 40 to 60 minutes available4for
'-ac-tuation of thesigniter system..

Staff evaluations of the acceptability of manual operator actions are based on

theguidanceprovided-indraftStandardANS58.8/ANSIN660,Rehision2, March 1951,
'

" Time Response Design Criteria for Safety Related Operator Actions." This draft

standard, which accepts operator action after 20 minutes, has not been c~ompleted

by the standards organization but has been used by the staff for guidance in

making _ licensing decisions.- For_ example, the NRC credits manual isolation of

auxiliary feedwater 30 minutes after a steam line break accident.

- EOen though some time foliowing an accident wit 1 be absorbed in initiating set-
'

points and signals, we conc.lude that .if they have reasonable procedures to
'

'

follow the operators have abundant time to manually actuate hydrogen igniters,

- for the accidents of concern, and that even for the more remote accidents there

. .
.is sufficient time for operator action. We note, however, that emergency proce-

dures should not over burden or challenge operators with diagnostic tasks as a
~

- prerequisite to actuating igniter sys'tems.

It would appear that automatic actuation of hydrogen ' igniters could be readily *

accomplished in the required time assuming system actuation' occurs upon receipt of

signals, generated early in the accident (e.g., Safety Infection Signal). Without actu-
'

ation system design._ inTormation, it is not possible at this time- to assess the

rel'iability of automatic actuation. Single failure criteriori, testability,

quality assurance, maintenance, etc. would ifkely be required to assume high-

t

rellability'of actuation.

.
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For the Grand Gulf Mark III plant MPt.L has proposed andthestaffhasapprohed
'

the initiation of containment sprays and the drydell purge compressors, if they

f: are not already operating, when the igniters are energized. Thus,fhemodification
'

of igniter actu'ation. modes would likewise need to recognize the other elements of

hydrogen control.
*

"

. .
. .

Effective manual operation depends heavily upon the operator having sufficient

time to initiate action. For all but.the most remote accident (large break

LOCAs), the operator h'as ample time. Nevertheless,-we note that for large

pipe breaks without ECCS, hydrogen release may begin in a time frame of 1-10-

minutes. Howeher, because this ehent proceeds so rapidly, it is not likely to be
'

recoverable. accident; i.e., one which can be successfully terminated'short'of-'a
.

core melt. Lower probability accidents which proceed to full core melt and

- vessel failure are not included among the design bases for hydrogen control

systems.

An' additional' accident sequence which poses questions for igniter strategies

-inholhesa-stationblackoutscenarioforWhichA.-C.powerisreinstated. The*

. concern oher this sequence is that loss of A. C. power leads to significant

hydrogen release, and to the failure of the igniters which are A.- C. powered.-

When power is restored dangerous amounts of hydrogen could have .already accumulated

in the containment. If an igni_ter_ system is manua,1,1y_ actuated _emergencffro- ,1
-

2 a

cedures may have'to be written to prevent-the operator from turning on the.

igniters following onsit of a station blackout with subsequent power recohery,

.unless it can be. ascertained that such an action would not have adverse conse-

:quences. :It.is not clear.what is entailed in designing similar cautionary aspects

into an aatomatic. system.,

L
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On balance we believe the above_ discussion supports the staff's prior
.

conclusion that manual. actuation of , igniter systems is acceptable. , Aside

from the avai, lab,le evidence which supports the adequacy of manual actuation,

there is the underlying precept that while hydrogen control systems for ;

1 degraded core accidents are required, these systems need not meet the full

complement of regulatory criteria normally app 1'icable to safety systems.

We believe the approach of manual actuation properly recognizes the remote

likelihood of accidents for which the hydrogen control systems are needed to

provide protection. However, this should not be construed to mean that,

if a utility were to propose an automatic actuation system, the staff would

find 'it unacceptable.

.
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Cost.

Since present hydrogen igniter systems are not automatically actuated, the
.

matter of cost has been evaluated from the standpoint of the addit.i.onal cost

toenhancethea(tuationcapabilityofanexistingsystem. In this regard,

a utility estimate for upgrading the system to automatic status is that the
'

, additional cost would be modest. As a point of reference, the cost of current

igniter systems is estimated at $100,000. Therefore, the cost involved in up-

grading manual systems to automatic status is not a factor to dissuade us from
- further consideration of this. course of action.

It is important to note, however, that current igniter systems are not required

-to be designed to Class IE standards and that NRC criteria require electrical

isolation of non-IE systems from IE systems. The usual means of isolating non- q

IE . loads from IE power sources is to disconnect these loads - upon receipt of an
'

'
' . .

.accident signal (safety injection signa ~l).' McGuffe has adopted this approach,

thus in their design igniter actuation cannot: occur until the safety injection

signal is manually reset. However, for important non-Class IE systems another

alternative'means of isolation is the use of redundant Class IE series 'overcurrent

. devices. This alternative, which should be modest in cost, precludes the need for

' separation of important non-Class IE loads from the Class IE power supply by an SI

signal.
.

Systems Desion Considerations.

Although igniter systems are simple in design and operation, there are systemt

design matters related to their actuation. The igniter devices themselves have
,

'

finite lifetimes;. currently, ioniters installed in plants have been endurance tested

"for 1 to 2 weeks (168 hours). Although glow plug igniters appear to have substan-

.tially longer lifetimes as demonstrated by their use in. diesel engines, their use

in this application is based on 14 volts versus the 12 volts in diesel engine

Enclosure
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application. Thus, any actuation strategy which results in the early

actuation of igniters will ultimately reduce the useful life of the system

since the igniters will undoubtedly be turned on in response to events for

which they are not in fact required. Howeher,thisisnotasignifIcantdis-

incentive td require automatic actuation because' appropriate replacement

schedules can be established for the igniter devices. This problem applies

to either manual or automatic actuation, depending upon the emergency procedure1

* , .

(manual) or the initiating signals (automatic). One obvious means of avoiding

this problem would be to use more discriminating procedures or signals (e.g.,

reactor vessel inventory) which more clearly indicate a potential for inade-

quate core cooling.
.

Another systems dssigo upect of ign. iter actuation is the required simuithneous

actuation or shutdown of other equipment. The s"taff requires ice condenser

plants to turn off-the de condenser air handling units when igniters are
.

energized. Thus, conversion of an igniter system from manual to automatic

would need to consider this aspect as'well.

,

We have considered the question of linking automatic operation of'the non-IE

electrical system to the vital busses. NRC requirements such as those of

Regulatory Guide 1.75, " physical Independence of Electric Systems" provide
" for electrical isolation of non-IE and IE systems. These provisions generally

require that for accident conditions non IE systems be separated from their

Class lE power supplies by a safety infection signal. For non IE systems

hich have important functions, however, the NRC has accepted alternative-w

isolationmeanssuchasuseofClassIEseriescon'ectedohercurrentdevices,n

which preclude the need for tripping the non-Class 1E loads from their

Class IE supplies by an 51 signal.
/

.

Enclosure "J"
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h 2 CHAIRMAN PALLADINO: Good afternoon.
.

>
3 Cur meeting this afternoon concerns changes to

0 - 4 10 CFR Part 50 relative to hydrogen control issues
!

5 ins'ide containments of particular types of power reactors .

.

6 Since the TMI-2 accident, various chances have
I

!

7 I been made to regulations dealing with potential hydrogen |

8 generation following accidents.
i .

8
- The final rule before the Commission today is

10 contained in SECY 83-357 and was initially published as a

11 proposed rule for comment in December 1931.
|

12 Changes in the rule in response to comments
_

13 received have resulted in the final rule being applicable

only to Mark III BNRs and ice condenser PWRs. !14
-

3

15 It is my understanding that both the Research

|
16

i, and MRR intend to address the Commission tcday. Research '

;

't
1~' will discuss the final rule itself, anf MRR will speak

i .

I i

18 on the subject of hydrogen released from the Mark III BWRs. {
;

13
.

.

i Unless any of my fellow Commissioners have
I

$ any opening :smarks, I will turn the meeting over to Mr.'

t

91 1
- Berner:.~

,

I*2 MP. 3ERMEEC: Thank you.-

!4

a ' Ia
| Goed afternoon, Mr. Chairman. I am here j
, -

io4- sponsoring this final rule on hydrogen control for the two!
-

i

:

! types o:
. . .-u .

. plants you mentionec, and here tron the Star: as
..

i
1

e

. s,

I
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1 well today we have Roger Mattson, who is the principal'

2- division director relating to this topic in the office o'
-t

3 Nuclear Reactor Regulation.

4 I will give-you a presentation -- may I have

5 the first slide, please?
.

6 (Slide.) i

I

Iwil{giveyouapresentationthat follows ;7

8 this outline.

g Slide No. 1, please, Debbie. .-

10 First I'd like to give you some background on
i

11 'i the rather complex history of this rulemaking and a summarv
.. !

w: -
12 of the types cf plants which are affected by it, by this j'

:

13 particular rulemaking. |.r" .a
i,

14 ' Then I will go into the rule status, 'the features -

15 of the rule, how we got there, the decision rationale, and I

the residual cuestions that remain in this rulemaking, |16
.

| l
17 . and then Dr. Walter Butler of N:: '- -=i--a-t Systems

| 4
, .. . .. . . .

18 _', will scea< o tne c.uestion o,. nv.trcc.en release rates, and
-

!.

| hcw we mcdel them anc{ calculate them today. !

19 .

,

I

m) In addition, if time remains and the Commission

21 is interested, Dr. Butler is prerared to speak on manual,

22 vs. automatic actuation of hydrogen igniters. There is an
,

f

- 23 | appendix dedicated to this subiect in the Comnission pacer, |e.
h

i'

24 Appendix J, and he can also give you the status of hydrogen,

s control for ice condenser containments and also for Mark III
4

| MD
,

|=

:. _c
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t ,

1 containments as we go along in licensine work. I
*

2 He is prepared to speak to all those three

'

3 subjects.

4 In addition, there is one other_important subject

5 in this rulemaking, and that is the issue of qualification
.

.

6 Hor survivability of equipment. You know, the resistance "

|
I7 .to the effects or environment of hydrogen combustion. And

8 Vince Noonan from NRR Equipment Oualification who is the

. -9 - Staff leading _ technical expert on this is here to speak to
~

10 that issue.in any depth that you would like.

Also -- |11 -

| !

12 CEAIRMAN PALLADINO: I should point out that at i
*

.e

13 least one Commissioner has expressed interest in the
e 'i

14 I automatic vs. manual, and I would be interested also. |

15 MR, BERNERO: Well, we will have that capability.
L

16 CHAIRMEN PALLADISC: I would like scme

1. am=11:1ca:1cn of what recuirement is asscciated with i

| |

18 ! survivability as oc_cosed to-c.ualification. .I
, .

|
.

.

i i

ISL MR. BERNERO: Okav, I'm sure Mr. Moonan is i
. - ,

'
20

; prepared to fill in the general remarks that ! will make

'

21 in the basic presentation..

| 22 ' ' And lastly, for your information, I have anpended
! |
6 IU j tc the viewgraph list to the charts, the last two charts ;

'
I

24 are a table of ongoing research that is either directly
1

25
| or indirectly related to hydrcgen centrcl work, and it is
I
!
! .

,

t E
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's
i there for your information. I don't intend to go into any=

,

i
2 briefing on that subject. ;

i
t-

3 May I have Slide No. 2, please.

4 (Slide.)

5 If we go into the background of this issue, I
,

t

6 think.the best way to start is to recall that the big !

|
1

7 surprise, or a big surprise at TMI was that containment j
f

8 was challenged not by the less than 5 percent hydrogen --

9 less than 5 percent metal / water reaction that one would |
i

10 calculate from our then-existine regulations, but rather

it in that accident there was about 50 percent metal / water
.

!

12 reaction, a large amcunt of hydrogen was free in the'

|

13 containment, and semehow ignited shcrtly after noen en j
''

.
.

14 the first day, and caused a pressure pulse in the contain-.

9

~15 ment. And that surprise, that fact that our regulations i,

18 didn't recognize that sort of an accident, gave us, gave
i - i

| I

17 the Commission the aegis tc go forward with rulemaking,
,

|
censiderations related tc hydrogen contrei and other severe1g :

!
i .
.

19 accident issues, issues related to what were then called'

|
,

33 | degraded core conditions.
,

21 .j There was in the fall of 1950, ' ate in calendar

i

.:n year 1980, a pair of advance notices er Federal ?.ecister
|

notices that went out. One was an advance notice cfig3
| i
,

24 rulemaking that I indicate here first. : had 13.cuestions

u | _related to degraded core conditions, and it addressed the
l,

*
i

'l
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full spectrum of accidents; that is arrested degraded core
t

2 accidents, as well as ones'that went to full scale coremelt..

3 Accompanying it, back to hack in a separate but

4 associated Federal Register notice, was a proposed rule
~

5 called the Interim Rule for Degraded Core Cooling Accidents, j

6 and that rule proposed inerting Mark I and Mark II contain- I

7' ments, the boiling water reactor Mark I and Mark II contain-
i

: |
8 ments, and it had other things that were mostly hardware-

9 related within it; high point vents for plants, in order
-

10 - -to vent gases, including hydrogen, from the reactor coolant

11 system, to avoid binding the cooling -- the coolant -

-

!

'

12 circulation.
. . .

13 And the logic that was taken at the time was a
:
J

14 | rather crude approximation. It said if TMI had about !

15 50 percent cladding reaction -- metal / water reaction with
i
!16 the clad, it would probably be a goed idea to have a little

.|
17 more margin and let's say. 75 percent cugh: to be the richt,

I
- .

L
18

,i -assum.otion for existinc. c.lants that were coing to do some--

!

19 thing on hydrogen control.

20 ? (At 2:09, Commissioner Gilinsky entered

'21 -

;3e meeting,)
>

i
'5 Another rule that was comine. u at that tire

.
.

. ,

I '

| relatec to :ne construction permit manu:acturing license, |23

! '

24- | the possibility that other plants might still get construct.-
!
,

25 | permit or manufacturing license.
|
!

!

-i
. --
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t That. rule, which was published in proposed form'
.

'

2 in-March of 1981, included-hydrogen control but there because

. 3 of the future character of the plants, there was a

4 relatively arbitrary selection of 100 percent metal / water

5 reaction.

6- Keep in mind that the context of all these
|-

7 percent selections, whether 50 percent or 75 or 100,

8 was-entirely in the context of TMI-like accidents; that

:s is, where the accident goes to a certain extent and then

10 - is turned ~around, is-arrested. It does not go to full-scale

|
11

'

coremelt, and one is trying to deal with the hydrogen threa: .
!.

12 as in TMI, rather than a "ull scale coremelt threat.

'7's 13 That is an important point because when people

i_.

.14 . debate hydrogen ~ generation rates and systems to control it, j
.

.

15 many_ analyses indicate that when you get out to the regime ;

I
16 of 20 or 30 or 40 percent metal / water reaction, it is verv

|
1; likely that ycu will melt the whole core.

1
18 - * The TMI accident was'ceculiar in that the -

-1 |,

19 | cooling water was turned off, turned back on, turned off, ,

. ! .

'

20 turned,back on repeatedly, almost to maximize the ancunt, ,

! .

K 21 | of metal / water reaction vou could get before you melted
; i
, - .

. t! | the core. It was a peculiar scenarie.
i -

! Sc, remember that the-entire centext of hydrogenni
24 | control is for arrested core accidents.

2 The las rule listed on this slide here, the

-l
-

.

0

- . . , , - - , , . - , ., , , - . , - - . - + - . , , , _ - , . . , - - .-
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:1 proposed rule for pending operating licenses, came to-the
..

_

'2 CommissionLwith hydrocen control features and hardware i

3 . features still in the same rulemaking package. And at this
~

'

!4 point the Commission chose.to separate --s

5. COMMISSIONER GILINSKY: Let's see, why is it for.

-6 arrested - .what did you say, coremelt accidents?

7: MR. .BERMERO: Oh, because in the -- arrested

8 sequences. Those seguences that have stopped short of full

8 coremelt.
.

10 - COMMISSIONER GILIMSKY: Whv is that?

11 MR. BERNERO: In the context after TMI, in the . 'i

- 12 way these rules were put together and considered by the

. - . .
4 13 Commission, the intent was for the interim rulemaking,

- *
..

14 which'was hydrogen control,-to address arrested sequences !
_

15 and for.the-long-range consideration addressed by the

I
16 ' advance notice listed first,-to deal with the full coremelt

^

- 17 l .secuences as well as the resident sequences. .

_

I i

18' 1 COMMISSIONER GILINSKY: New it's true that the !

!

;18 effectiveness of these measures is much greater if you
,

.

M _j -don't go to coremelt, but it seems to me it'would help even

21 there.
*

' :
'2 MR. BERMERO: Ch, this is not to say it wculdn't

,,

'

f= 23 help. However, you must recognize that when veu co to a
s

9
|

24 i full-scale _coremelt, you have many other sources of hydroger.
t

- 1

!~~ 15 | You have metal / water reaction with other metals in the
t , ,
!- '

,

i

!- ,

L.
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-- 1 - '.reactorfecolant system; you'can-generate. appreciable

2 amounts of hvdrogen'from reactions'with concrete, you know,
3 . molten core reaction with~ concrete; you can-get many other

~

-4 ~ factors that get into it.,

5 The. hydrogen control systems in these regulatory

6 packages, starting with the first' interim rule, are

7- addressed to arrested secuences. They are addressed to

'8 . hydrogen asLthe dominant threat.

.8 COMMISSIONER GILINSKY: Well, that's right, but I

10 - think it'siworth making .the point that they could well be

-11 helpful in more1 serious circumstances, teo.
'

,

i

12 MR. BERNERO:- Oh, yes. Definitely so. But
''

13'-

their regulatory context is the arrested secuence. |
~ i

CHAIRMAN PALLADINO: Or their design basis. I14

15 MR. BERNERO: Well, not cuite that -- it's in -

16 the gray area. It's not really design basis.

17 'COMMISSICNER GILINSKY:t Sut at any~iate, that is

18 what they addressed specifically-to deal with. But it-q
i

18
| 'seems to me, given all the -uncertainties of what might j

,
,

-

20 l happen ---and we hope of ccurse we'll never have to face
i

21 j .such circumstances, but it might well be very useful'then,-
' "

.i
'22: .too, because after all you'd like the containnent to s:2y

,

23' together as long as possible, and perhaps stay together

24 . altogether.
'

25 ' MR. SERNERO: Yes, certainly. .

-
,

,. - .-. -- , , .- . ,- - -.-
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CRAIRMAN PALLADINO: That is the basis on which

2 you design your hydrogen control, or do I misunderstand?

3 MR. BERNERO: The hydrogen control systems are

4 designed on the basis of the steam and hydrogen mixtures
!

5 associated with accident scenarios that go up to a point |

6 and stop. |

7 '

CHAIRMAN PALLADINO: I just wanted to clarify it,

8 that I understood.

9 MR. BERNERO: May I have the next slide, Mc. 3,

10 i olease.

|'
~

l
.

11
(Slide.) ;

s -

12 In December 1991, then, after having separated |
13 the hardware matters -- those were associated with NUREG 0737
14 -- they went into separate administrative action by the

Commission and Staff -- the 'inal hydrogen rule which !15

i
.

16

f|
inerted Mark I and Mark II containments dealt with,

I
A, reccabiner can.abilit.7 and added hich noint vents for all,

i ;

I
.

18 3t3n33,,
-

! i

i '9
| That action was taken December 2nd, 1981, and^

!

i
t

| M shortly thereafter on December 23rd, 1981, tnere was

21 put out the proposed r;1e for the Mark III and ice'

,, r

condenser centainments, essentially the matter befcre tcu-

23
! today. i

f CHAIRMAN PALLADINO: But the December 2nd one
24

i

!

25
| required of all reactors reccabiner capability in a hich
i

.!
I
, .
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point vent?

2
MR. .BERNERO: Well, on certain reactors it

3 involved recombiner systems, yes. It had some specific
.

4 _ requirements there ---

5 CHAIRMAN PALLADINO: .Unless they were inerted.

6
! MR. BERNERO: All reactors had.to have high point'

t

7 - vents, that was the -- the one ceneral recuirenent''in-there, f

8 shigh point-vents _for all reactors. And then, of course,

8 inerting, using nitrogen gas for Mark I and Mark II

10 containment reactors.

11 Now, this proposed rule that went out in' December {

12 1981 covers' Mark III containments and ice condenser contain-

', 13 .ments and deals with the question of equipment qualification |
14 'cnd survivability, and that is a tough issue because of-the

c 15 -terminology and meaning thereof, and at that time there was a

16 dialogue-with the Commission on how could we ger a
.

II source term,. hat is the steam and_the hydregen as a

18 i function of time, that could he used to| design hydrogen
!
I t

19
!

control systems? Would we be coinc out and havinc everv !

-| reactor owner dream up his cwn scenarios and his own scurce20 !

21 *

-terms, and we wculd have all sorts cf calculations and .

.

!-,, ,

! it would be chaos.-

; f
.

U And what we did in that rule is we proposed

24
!, -three methods and we engaged the Staff in contractor service

U to put out a NUREG dccument which is part of the background
~

I

i, I,-

.

!
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I of this rulemaking,'it's NUREG/CR-2540. We developed three,e

2
'

different: approaches for estimating the hydrogen challenge

3 to the containment; that:is, the rate at which hydrogen-

4 and steam would come out and appear in the containment

'~~~S and titreaten, of course, ignition or detonation.--- . . ' ..

.

' 6- Those three methods were put out for comment

- 7 - along with that supporting technical document I mentioned
.

8 as part of the rule.

8 COMMISSIONER GILINSKY: Now what did the equipment

10 ' qualification cover?

11 ' MR. .SERNERO:: Nell, at that time I was going to'
,

'
go into it, that it covered the -- it used the term

h = 13 " survivability"-as different from "cualification," and it 4

j;-

spoke of'a two-step process. |
I'

15 - We are. going to get into that, and Vince Noonan !

16 is here to speak'to that specifically.

COM2iISSIONER GILINSKY: Well, what categories of
-| '!.

18 | plants did it cover? f
'l

18
_ | MR. SERNERO: Oh, this covered these plants. And

|
20 - it covered the issue of survivability in the face of

2' '

and subsecuent to hydregen burning.*
- ,

;

22 ' COMMISSICMER GILINSKY: It only covered the

- Mark III'and the ice condenser plants? |
23'

t

24 | $R. SERNERO: Yes. And it was specific to this
r

II'

25
t issue of hydrogen control. It wasn't the overall

!
j ;

-

-,
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; 1' equipment qualification rulemaking.c

>-. . .

2' MR. MATTSON: Bob, it covers all clants.
..

3 CHAIRMAN PALLADINO: Get up and --

4 MR. MATTSON: I think maybe Bob misspoke. Hydrogen
-

5 ' problem for environmental cualification.is meant .to apply '

,6 to all' reactors, not just the' Mark IIs and Mark IIIs. 1
i

7 COMMISSIONER GILINSKY: .The reason I asked is
*

3 the rule that you have proposed to us restricts that
.

g to Mark IIIs and ice condensers.
.

'

10 MR. MATTSON: Well, somebody's got to straighten
,

11 it out, because they're saying I've got it wrong.
is 1

12 COMMISSIONER GILINSKY: Well, in any case, I >

''S 13 didn't follow the logic in restricting that to this category
.t

.

1
-

of plants. I14

15 CHAIRMAN PALLADINO: Well, why don't we see if --
.

1

16 MR. BERNERO: Could we ask Mort? Mort Fleishman

1; is the architect of the rule,
,

i

18 CCMMISSIONER GILINSKY: I'm glad he's here.

19 j MR. FLEISHMAN: In the proposed rule, the
!

ml equipment qualification survivahility was supposed te apply
1

21 ! to all plants, Mark IIIs and ice condensers, essentially
1

22 to all plants that were not inerted. It was supposed to
i
I

23 I include the large drys as well. |
'
.

24 ' In this final rule, as a result of many comments

I - 25 from the public and as a result of ongoing research, we have

.

9

8

.
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1 restricted the rule to only the Mark IIIs and ice condensers.

2
It does not cover the large drys.

3 COMMISSIONER GILINSKY: That's precisely-the way I

4 understood it.

5 MR. BERNERO: The whole issue of the hydrogen 1

-6 threat and the associated equipment cualification or

~7 - survivability requirement in large dry containments is-

8 deferred, since the beginning --

9 COMMISSIONER GILINSKY: On the basis of what?

10 MR. BERNERO: Eecause of the --

11 COMMISSIONER GILINSKY: Not since the beginning',
l

.12 because it was in the proposed rule.
~.

13 MR. BERNERO: No, no. The hydrogen threat for
.

14
large dry containment was not included in the original,

15 rules --

COMMISSIONER GILINSKY: 'I thought you said it.was.

MR. SERNERO: P. lease. The hydrcgen threat -- i

i
18

not the cuestion -- I'm not addressing the question of
!

f equipment qualification or survivability. I'm talking
18

-

1
20

| about hydrogen centrol. The idea of having hydrogen centr:1

for large drfs, the logic at the beginning was f0r large

to
| dry containments we will deal with that later in the long

*

, ,

I I f
23 i

i range consideration because large drys have inherently more i

I

24 i

j capacity, we've got the data from TMI. .

I
25 ' COMMISSIONER GILINSKY: It's not a big problem in

!
t

i -

' i
e ;

6
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-

u.,

2 MR. BERNERO: Not a big problem...

3 Then the rule had equipment cualification and

4 survivability for large drys as just one facet of it, whereas

5 'here 16 this' rule"-- and'6he 16gic was, well, why deal with

6 one facet of the large dry problem'here, why not defer that --

7 COMMISSIONER GILINSKY: You're dividing problems

8 into large drys and small drys or small wets, or whatever.

8 The problem is hydrogen. Now it affects the small

10 containments --
.I

11 MR. BERNERO: More t

i

U COMMISSIONER GILINSKY: -- in two ways: |
'

13 It affects them because the integrity of the |.

,

..- s

14 I containment is-threatened, and also the equipment f
. ,

15 ' ! '
-- survivability of the equipment, whatever the werd vou

l
-

i
16 I want to use, is also threatened. It affects the large

I
a

l' dry containments in another way by threatening the :.;
| |

18 survivability of the equipment. |,

-,

j Now I just cannot understand why you would not19

,

- 20 include all of these in one rule..

.

'

21' MR. 3ERNERO: It thra=-="c _ a r c. e c r v. containments
,

M in both ways. It's just judged that -- and there was a,

!

: great deal of comment to this effect, that it is logical |23

!

24
! to deal with both challenges, both the cuestion of centainr.c t '

-

f

25 challenge and the question of survivability together.' *
i ,

i

!

_
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1 COMMISSIONER GILINSKY: .We're not going to deal

,

2 with the threat of containment challenge, because there is

3 not.a big threat to the'large dry containments.

4 MR. BERNERO: And the argument is that there is

5 not a big threat to survivability, either.

6 COMMISSIONER GILINSKY: So what are you talking

7 about doing -- well, is it different in the small containment?

8 MR. BERNERO: Yes. It is widely believed to be

9 different than -- less of a threat to small containments.

10 COMMISSIONER GILINSKY: Well, I guess I'd like to

11 hear about that. That would be something you could -- |
s

'12 MR. BERNERO: And the principal experience --- |
13

(- COMMISSIONER GILINSKY: Incidentally, what is

14 your relationship to this paper? We had a little discussion
,

15 earlier today about who is responsible for these papers.

16 MR. BUTLER: He addressed that.

17 ' MR. BERNERO: Yes, at the beginning.
|
.

COMMISSICNER GIEINSKY: I wasn't here. I I18 '

I apologize. !18

i

2C i MR. BERNERO: I am the sconsor of it. My |

21 Division of Risk Analysis is the sponsor of.this paper, and

22 Mor: Fleishman, who just spoke, works for me.,

U COMMISSIONER GILINSKY: Has Scb Minogue|
i

.| signed off on this paper?24
'

I

D | MR. BERNERC: Yes, Scb Minogue is the --
i !

,

i -
i

; ic
. _ _ -. - ..
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'1 COMMISSIONER GILINSKY: Have the relevant other
%
* 2 offices of-theLStaff dealt with it?

3' ,R. BERNERO: NRR'is intimately involved in it,M

4- and one of the principal speakers.

5 COMMISSIONER GILINSKY: It woul'd be nice if it was
6 reflected at least on the title page of this paper.

7 MR. BERNERO: Well, what we usually do is put --

8 Mort Fleishman's name is there.

~9 COMMISSIONER GILINSKY: Well, Mort -- you never

10 know whether a man'is a telephone operator or --

11 (Laughter.)

12 MR. BERNERO: He is a senior professional.

13 COMMISSIONER GILINSKY: I appreciate that, but I

14 think his role ought to be a little more enhanced, as shculd j
15 yours, and those of the other technical offices.

16 MR. BERNERO: Well,-okay.

17 The logic, once again, getting back to large '

.

-!
i

18 dry centainments, is that hoch the threat to containmenti

I
i .

' 19
| and the threat to the further functionability of ecuiement |

N after a hydrogen burn, are lesser in the large dry contain-
.

ment than they are in the smaller containments like these I21
|

|

22 and therefore it is icgical te do them all together. ,
, - >

'
23 COMMISSIONER GILINSKY: I did not see that in the |

!

24 paper. Is that covered in the paper?

3 MR. BERNERO: I thought it is there.
,

a

1
- ,

i i
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1 COMMISSIONER GILINSKY: If you can direct me to
-

. ,

2-
p_. -that, I'd apprec'iate it.

' 3: -

_ CHAIRMAN PALLADINO: I think you say it, but you

'4' don't explain why you drew'that conclusion.

*S
~ ~~ '= ' - That'sCOMMISSIONER ASSELSTINE: T. hat's right. !.

6 ;right. '

7 MR. BERNERO: There was mention of the TMI

8 experience as the --
u

I CHAIRMAN PALLADINO: The basis for your conclusion-

"I was' not in there. That's one of my questions. I'm

11 not saying your statement may not be right, I just don't

12. have a basis for it.

.~. .
13e

(At 2:25 p.m.,. Commissioner Bernthal
,

* 14 entered the meeting.)
.

, 15
, MR. BERNERO: I just remenber the citation of

"' TMI experience.as the only thing that I recall in the paper.

17
: -COMMISSIOMER ASSELSTINE: I gather you pin some
|

18 'of'it on 50.49, as well.

19 -

CHAIRMAN PALLADINO: That's right.
'

.t ,

90" MR. BERNERO: Well, yes, because -- you knew, '
;

there is a good deal of experience gr: wing to say that if ,

3 i,

22
| you are cualified for main steamline break and LCCA and ;

'

4

'ZI
j things like that --

'
,

f CCMMISSIONER GILINSKY: Sut isn't that true cf,

i
%-. 9$ |* the others, too?i '

I

!
}

'

a im
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MR. BERNERO: Yes, except that when you get to the. . ,

,

smaller containments, all of these temperature effects"

3
are exacerbated because of the small containment. It's

4 not --

-5 COMMISSIONER GILINSKY: You're going to keep these
t

6
things down with all this -- you know, by controlled ignition

7
and periodic cooling?

8
I'm not' persuaded at all, I must say.

9
CHAIRMAN PALLADINO: Mort has scmething to say.

~10
MR. BERNERO: Mort, do.you have a reference?

11
MR. FLEISEMAN: Well, the ACRS did raise this

12
question. We covered this in Enclosure I, and it was a

-, w-
13

d Staff response in Enclosure I from Dircks to Ebersole on*

~

14
'that subject. ;

.f

15 I
COMMISSIONER GILINSKY: Let's see. Okay. j

,

16
MR. BERNERO: Way near the end.

1
COMMISSIONER GILINSKY: Well, I see it was the

i

18 i 3

j subject of -- well, the ACKS, at any rate, thought that j
!

19
i -- the Committee believes that the Staff should consider

XI 'i >

| the need for ecuipment Oc he qualified to surtival in large
,

' 21 !
q hydrogen burn in large dry PWR ccntainments. 50 I guess

22 !

they were not oersuaded, i

23 .I I:
i MR. BERNERO: And the comment letter is in the '

>

|24
! _second paragraph.
.

_

!25
COMMISSIONER GILINSKY: Let's see what it has to

- ,

!
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1- - say about this subject. Second paragraph.

2 MR. BERNERO: His-technical credentials, he's

3 the EDO. -

4 -COMMISSIONER GILINSKY: No, I' appreciate that.

5
| Right here, it says the Staff agreed to a

6 complete' evaluation of equipment survivability in the event |
i

~I :of hydrogen burning in both ice condenser-Mark III case

8 ' reviews. -Based on these evaluations it is the Staff's

I conclusion that' current equipment qualification requirements

10 for.NSLD/LOCA accident environments previde high assurance
1

11 of survivability-in the event of hydrogen burning. The
|

12
Staff survey of equipment performance in the TMI-2

1 13 containment supports this conclusion.,

" You seem to be saying it applies to all the_ plants.I
15 'I MR. ROE: No.'

I
I

16 ' l COMMISSIONER GILINSKY: Oh, I see. Cngoing --
, -

I

l.
| MR. BERNERO: No, the cnly argument here is this'

,

! i

18 i

deferral of the issue :or large dry containment. j
i..

19 - | COMMISSIONER GILINSKY: That's not an argument. !
I

'

That's a deferral. !t

!

21 '' -

| MR. BUTLER: But the decisicn to defer is haged
I u

oo : s .

-

**

| cn a censideration of the fact that when you have a very
I I'ZI large volume to burn the same amount of hydrogen, the i

24
. energy density is lower and therefore the impact en any

59
piece od equipment is less than in a smaller containment.

. i t
i !

_1
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I
It's pretty much a judgment call and the proposed_. ,

,

2"
rule required that a11 large drys perform analyses that we

,

3
felt were rather expensive and need not, in our judgment,

4 be done now.
.

5 COMMISSIONER GILINSKY: You may, since you don''t ~~

6 have any control, any burning control in the large contain-

I7
I ments, you may burn at a higher percentage of hydrogen.

8 MR. BUTLER: That is true, you would get one

9
big burn instead of a series of small burns, given an

10 . .

Igniter system, yes.

11 COMMISSIONER GILIMSKY: I think it is just unclear. i

12 I must say logic suggests to me that that aspect of the
|
-

..

13

.

problem ought to be dealt with uniformly.

14 COMMISSIONER EERNTHAL: Mell, I'm sorry, this
i

15
'

I

must be a -- not totally an exact science. I mea.c the '

16 amount of the energy released is somet..ning certainly t.nat
.

1.,
vou can ca.,culate :cr :ne vo.3ume tn.at vou nave and the. . .

i

18 '

conditions under which you can achieve a burn. Isn't that !

| .

I19 *

| true?
,

' ,

20 ',
-

'
MR. SUTLER: Yes, but nevertheless sc=e measure

i

21 ' of judgment here is needed. If you have one large burn,
I

n '
'

presumably you could achieve 'nigher tem eratures locally,

23
, i
i '

but the time at high tempera:ure is less when you have the
'

.
,

24
ccmbustion of the sane total amount of hydrogen in a large'

t
)

*$
'

* volume vs. combustion of that amount of hydrogen in a smalle.

I :
I

'

,
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1 volume. Andrit is on that kind of argument that we judge,

7N -

_) '2 it appropriate'to defer all'these detailed analyses for the

3 large. drys.

"4- . COMMISSIONER GILINSKY: Well, what sort of details ~

'5 are there to malyze? I mean, at most it is a factor of two.

6- MR. BUTLER: 1Well, there have been substantial --

7 COMMISSIONER GILINSKY: Because you don't-have

8 a set of igniters:in there, you'may be. burning, as I said,,

8 at higher levels of hydrogen. I guess I just-don't know

10 what the consequences of that are, but I must say that

'

11 ' one or two passing references to TMI don't persuade me, #

|
12 particularly -- and apparently the ACRS was not persuaded.

""
13 ' I don't want to tie up the meeting --

14 COMMISSIONER ASSELSTINE: Or if they're that.

15 . persuasive,.they ought to apply to the others as well.

16 COMMISSIONER GILINSKY: I don't want to tie up

17 ' the meeting on this point.

18 ~ l CHAIRMAN PALLADINO: No, but it is an important 4

| |
19 point. This one I stumbled on and didn't have a real

1

20 good basis to understand why you made this statement. |

21 i COMMISSIONER GILINSKY: Me seem to be sort of

M sheltering the others. Is there scme big problem?

U MR.-BERNERO: No. No. The judgment that was ;

o i !

24 |
i

a

| -. ; made was principally to deal with the entire universe of
' t

-25 .the hydrogen problem in large drys all at once, and the. ,

!

.

".

L
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l' argument was persuasive to the Staff.
.,

. - s.1
2

;. . COMMISSIONER GILINSKY: But there's not much-to

3- deal with. There's not a structural problem, from what

4 can tell. So it's just this survivability question, and

5- we ought to deal with it here. And we either think there is a

'' 6- -problem or we don't think there's a problem.

7 MR. BERNERO: We believe that it's less of a

' 8 fproblem.for the large dry, just as hydrogen control itself
.

8 is less of a problem, and that's why it was deferred.

10 MR. MATTSON: There's one other factor besides

11 the technical factor that I think has been well described'.

.12 You've got.the essence of the choice that you have to make.

' ~
1 13 The resource factor is another one that entered

1w

-our minds. If there are 50 or 40 large dry containments f
14 :

i
15- ..in operation, if you.went with the rule as it was posed, I-

16 then each of them would take 75 percent metal / water reaction

17-
I over some. period of time. .They would analyze potential
|

18 ignition sources'within the containment. They'd make scme'

,

I

>
18 j judgments about when the ignition occurred and what the |

| '

3 consecuences or it were. Thev'd look at ecuicment, look

a
'l

i at survitability, they'd write all that down, they'd send it
i,

"' l in for us to icok'at.
;

D
L j One of the ccmments -- and I don't remember, I

i .

24 | think it was made by several people, but the flavor of some
1

f of the comments was that there was a lot of ongoing work in25

| t

~i -
,

i
E I'
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I
the NRC research program with the big hydrogen doer at2.,

2 Nevada; .that there was a lot of analysis underway in-r

8
connection with the severe accident program, some of it

4 inside NRC in Bernero's research program, and some of it

5 inLindustry, in IDCOR's reference plants, several of which

6 are large' dry containments. And that that analysis would

7 likely be able to show us ways to make conclusions about

8 critical equipment survivability in large dry containments

8 that were'much easier to judge, much nore efficient to

10 judge, generically than plant-specific. And that since there

'11 -was such a burden of calculations out there in the industry
1
'

12 already with things like emergency procedure guidelines
..

13 still under development, and what-have-you, we'd be
.

14 zapping the same people.

-15 | -'

So'the deferral was, can it be justified, given ;
1

I
16 that benefit that you'd get from it, how long does it take '

II to get these other things finished. The tests at Nevada are.'

'|
18 well underway and probably most of --

' COMMISSIONER GILINSKY: Well, what are the tests
.

I3) i in Nevada doing?
,
.

The large space with hydrogen injected21 i

| MR. MATTSOM:
I

1y-
|

with burns conductec at var Ous concen--=" "-s, with typical

!M
! safety equipment located in there. I

|
'24 COMMISSIONER GILIMSKY: These are survivability

25 tests /
I
I
I

.

| *.
'

i
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*
I MR. MATTSON: 'Yes.. Yes, it's primarily

,

2 compartmentalization, stratification, survivability of

3 equipment. lit covers a number of bases within the

-4 - experimental program..

5 - And remember, we shared'some of this with you --

6 CEAIRMAN PALLADINO: In the big sphere?

7- MR. MATTSON: Yes, the --

8' MR. . BERNERO : It's an EPRI program with which

8 - we participate.

10 MR. MATTSON: I think more than a year ago we

11 '

-shared with. the Commission the view that these c.eneric ways
.

;

12 to approach the large dry, especially in light of the j

13 - survivability of equipment that was demonstrated at TMI,-
t

14 plus the fact that you are able to show the equipment isn't !

more challenged by hydrogen than by main steamline break,

16 for example, in the small containment -- and I bet you've
~|

17
: talked about that isn't exact proof -- but those kinds of
| |
' '

18 things, coupled with these other programs coming along
'

|

!8 about to conclude, the IDCOR results becoming available

20 . now, the Nevada tests are being finished new, that we coul'd
,

21 i make a decision generically this year and why put all of there
' '

r~
'

#

!. plants through that exercise cf doing all those plant- ,
.

i
23

| specific calculations? |
1

'

24 i

|
It's a judgment call, as Dr. Butler said, but

i
25 -

it's a choice you have to make. In the proposed rule you

.

!e
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*
I_; said make them'do the analysis, and we thought that was the ;

2 .way to do it. In view of the comments.and-in' light of.theses-a

3L other. things ongoing, we' thought it made more sense to wait,

4 since the risk for large drys isn't as large as it is for

=5 the' ice. condenser and smaller containment.

6 CCMMISSIONER GILINSKY: Well, wait a minute.

7 !When you say'the risk, the risk to the survivability of.

8 eculpment is -' it depends on how you come out on the

8- difference --'isiroughly comparable, within a factor of two,

10 at most.

11 -- But -- .

.

'
-

12- MR. MATTSON: And that's why we didn't say don't

:,s
''= 1 13 do it at all; we-said you can wait.
;-n

14 MR .' BERNERO: Those arguments Roger just made

15 were in the' third paragraph of that' response to the ACRS. .

16 We made that same point there.

I ! COMMISSIONER'GILINSKY: Well, I'd be interested .i-
|
1

18 to know whether you persuaded them. t-

|
,

18
| MR. BERNERO: They did not come back afterward. ]
I

8 l COMMISSIONER GILINSKY: What do you draw fr:m that?'

I

-f Like Roger once said, they-were all nedding.21
;

i !

22
| (Laughter.)

23 MR. BERNERO: Tacit consent.

'
24 CHAIRMAN PALLADIN!: I thought there was also a

25. j . pcint that the cualifications test, or if the conocnents

i

L '



-

. .. ' ~ ..

28'

..
i

. . .
, , I pass the qualification test, that they would certainly,e

2 survive a hydrogen. burn because your temperatures are lower.

3 MR. BERNERO: Likely to. Very likely to.

4 CHAIRMAN.PALLADINO: Is this what we are

5 talking about?

~

6 MR. BERMERO: That's part of it. That's part of

7 the reason that one'can feel reasonably comfortable deferring

8 something like this. The larger --

8
. CHAIRMAN PALLADINO: That's the part I didn't

10 understand.

11 COMMISSIONER GILINSKY: I guess I'm just not.-

,

persuaded there's a difference between those and the other |12

'-
13. *

J plants. |
J

14 CHAIRMAN PALLADINO: Well, you did provide a

15 basis for that statement.

16 MR. BERNERO: May I have Slide No. 4, please.

; (Slide.) i

18 I think it micht be useful here to look at a~

i
'

19 summary slide for hydrogen control. We are dealing here

0 with five different types of containment. We have lumped
:

21 subatmospheric containments with large dry containments
t

22

|
under the last column there, dry. And then Occing froc |

, ,

'23
l the right to the left, the ice condenser containment, IC,,

24 and then the Mark I, Mark II and Mark III boiling water

25 i
; reactors.
!

! -

1

i
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1 The construction permit manuf acturing license
,

2 rule of 1982, that called for hydrogen control based on

3 100 percent cladding reaction with a control system to keep

4 hydrogen concentration below 10 percent, and the assumption

5 of uniform distribution. That's the way that rule went

6 out. And therefore, no local concentration.

7 It also called for a minimum containment design

8 pressure of 45 psig.

I Now if you note the plant population there, five

10 Mark IIIs, two ice condensers, and five dry containments,

11 those are .the plants most affected by later deferrals j.

12 and calculations, so that, you know, this list of all plants

I3 is 172 plants. It does not reflect the deferrals and
i.

14 calculations since we started this rulemaking effort.

15 The hydrogen control rule of December '91 affected '
;

16 by the inerting requirement approximately two dozen Mark I
17 ! containments and two dozen Mark II containments , which is

|
18 the full pcpulation there, and the recombiner capability

i

f requirements go across the board, as well as the high point19

I i

20 Ivents.
,

t

21 CHAIRMAM PALLADINO: The recombiner capability

22 also applies to large dry containment?
|
i,

23 MR. BERNERO: Yes. New by the way there is a tvpc i
I ,i
,

24 | there. The footnote is 50.44, not 50.54.
I
i

- Si ! CHAIRMAN PALLADINO: There's more that's not
;

i
i

.

i

I
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1 clear in the footnote. It-says required either recombiners--

.,

1
2 MR. BERNERO: Or. purge represur zation systems.:-

3 - CHAIRMAN PALLADINO: I thought that we wanted

4
~

recombiner capability for those that use purge systems.

5 Didn't we? .

6 VOICE: No. I thought it was either/or.

MR. BUTLER: The original version of 50.44 required

8 these plants to have recombiners install'ed. Unless they

8 are a very old series of plants, these are grandfathered

10 plants, inwhich case purge repressurization systems would

11 have been acceptable. |

12 * We subsequently amended the rule to require a

i 13 - recombiner capability for those plants that relied on the

14 purge repressurization system as their primary means of

15 hydrogen control.

16 CI! AIRMAN PALLADINO: That's what I meant.

l7 COMMISSIONER GILINS?.Y: Why'de we want recemhiners?'

18 CHAIRMAN PALLADINO: Let me just finish here,

because the footnote is not clear. It says see to the |18

20 . one or the other and we required reccchiners for those !
Ii

21 | plants where purging was a primary method of control.
'

.
8

2n I i

MR. SUTLER: Yes. I guess one would have to say-
,

1
23 ! here that the origina:. version of 50.44 required either

the recombiners or the ource recressurization. It was
'

I

25
i subsecuentiv amended to say that those plants that relied
i e

|

.I -

E | 1
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1 primarily'on. purge repressurization system would be '

< . .

2 required to provide the recombiner capability.

3 COMMISSIONER GILINSKY: Why do we require recombiners?'

4 CHAIRMAN PALLADINO: Recombiner capability.

5 COMMISSIONER GILINSKY: Capability. Recombiner.

6 capability. What is that designed to do?

7 MR. BUTLER: There is a SECY discussion paper

8 on that of a few months ago and its. primary thrust was to

8
[- provide the operator of the. plant with the option of

10 not venting the containment to deal with hydrogen generation.

11 COMMISSIONER GILINSKY: Now, let's see. Why is he ,

12 worried about hydrogen generation in a large dry containment?
. . . .

13
I MR. BUTLER: Because for design basis accidents,

... .

I14 you do not want to have any combustion of hydrogen in the

15 ,

containment. j

16 COMMISSIONER GILINSKY: Nhv?
| |

I' MR. BUTLER: Eecause design basis accidents
t

18 tend to be more frequent in nature. You do not wish to

'8 :challenge the essential equipment with the temperatures
,

20 ! associated with hydrogen burns. -
i

21 I We are willing to accept that challenge --
I,

22 ; .CCMMISSIONER GILIMSKY: When you say design
'

I
'

23 basis, you're talking about a LOCA but with ECCS functioning?
t

'

24 MR. BUTLER: Oc some measurable --

COMMISSIONER GILINSKY: To sort of 1 percent of

i
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I the cladding or something like that?. . _

2 MR. BUTLER: Yes.
~ ~ ~*** * ~*

3 COMMISSIONER GILINSKY: Or a few percent of the

4 cladding?
ew,

5 MR. BUTLER: 1 to 5 percegg, metal / water reaction.
. . .

6 COMMISSIONER GILINSKY: Combining with steam?

7 MR. BUTLER: Yes.

8 COMMISSIONER GILINSKY: And that is what we are .

8 dealing with here?

10 MR. BUTLER: Yes. The recombiner capability is

11 primarily directed at design basis accidents or something i

12 slightly more severe, but not the degraded core acc[ dents
13 that we have been talking about today.

~ . _
,

I4 COMMISSIONER GILINSKY: And hcw nuch hydrcgen -

..
15

can you get? What's the percentage, wWtt cencentration,,
,

i
16 in a design basis accident?

.

'
1'

| MR. ECTLER: Well, ycu can go slightly abcVe j
l

i
18 4 percent, 4 to 6 percent.

19 COMMISSICMER GILINSKY: Oo you get a burn at 6 '

i

percent?'

,

21 ''

, MR. SCTLER: Yes. However, ycu go abcVe 4 percent
t :

'
*
**

at a very sicw rate.
|
t

0

| COMMISSIONER GILINSKY: So you could hardly get a -

| |
1 *4
| | burn. I mean I know our rule doesn't say 4 percent. I

*

I

25

| thought that you sort of switched over in terms cf thinking
.

,

i

|*
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1 of 8 percent.
,

|2 MR. BUTLER: 4 percent is the lower flammability .
,

!
i

3 limit that we have been working with, and to prevent any
'

4 combustion of hydrogen we have required the use of

f 5 recombiners which is a very slow technique of cleaning up

6 the containment of the hydrogen.

COM.MISSIONER GILINSKY: Well, I think it's really !7 -

8 a relict from'the time when we never thought you were going

8 to get much hydrogen at all. At that time we used to worry

10 about 4 percent. Now that we know you can get a lot of

11 hydrogen, we --

12 CEAIRMAN PA3LADINO: But this is where we stand
-

13; now.,

-s

!14 COMMISSIONER GILINSKY: And I'm worried about

15- larger amounts somehow, and that's dealing with the equipment
i
'

16 problem. In that case I guess I --

17 CHAIRMAN PALLADINO: This still leaves your'

I

18 question about the hydrogen large dry containments, jusrifying
i

18 j the basis for eliminating it. But this is where we sta.7.d i

20 on that rule. !

|
21 MR. BUTLER: The rule does require hydrogen

|
22 j control for small amounts of hydrogen. It just does not (

l

require specific pieces of equipment to deal with large !23

24
j amounts of hydrogen.

I
25

i COMMISSIONER GILINSKY: Well, I guess I'm surpris ?
,

e
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I that we worry about_small amounts and not large amounts.
,

2 MR. BUTLER: The argument for that'is that we-

t

3 think:that the design basis accidents have greater ;

I

probability of~ occurring than degraded core accidents. f
4

5 COMMISSIONER GILINSKY: Well, I realize that, but

8 it doesn't sound to me like the small amounts are remotely

7 as serious as the large amounts. !J

i

8 MR. BUTLER: It might help to say that the small

1 amounts of hydrogen cover not only the sources from . .

10 metal / water reaction, but also radiolysis, corrosion, et
,

i
11 cetera. .

12 COMMISSIONER GILINSKY: How can you say that' j .
,

[. those are more likely, but we haven't experienced one of I18
,

'

s. .

14 I those, and we have experienced one of the others? !

15 CHAIRMAN PALLADINO: We have had LOCAs, butithey --
i

16 *

COMMISSIONER GILINSKY: Not LOCAs with hydrogen

17
forming.!

,

i i
: ;

I CHAIRMAN PALLADINO: No, we haven't had --

| COMMISSIONER GILINSKY: So it makes you wonder19

i

20
which is more likely. -

21
!. CHAIRMA:i PALLADINO: I thought we vers talking
i

22
| in terms of survivability. I believe the ecuipment survived

,

i

23
that. .I

24 COMMISSIONER GILINSKY: You're telling me the one

25'

we haven't had is more likely? I mean that's not to say

|
'

i
i .
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I.- I- that'it's logically wrong,'but experience suggests that we '-

,q_

'' - 2 ought to take pretty seriously the possibility of being~

3 : faced with --

4 COMMISSIONER BERMTHAL: I must say I wonder, too,

5 because isn't the time between the small event and the large.

6 event very short, basically? I mean is that a factor? If
;

'
-
' you reach 'the threshold of the smallevent, then I would

8 assume with very little extra effort you reach the

'~ the threshold for a large event.

10 MR. BERNERO: It's really a different scenario.

II What you are talking about with the -- with scenarios in j

19 which a recombiner can be effective to deal with hydrogen,

13 for example, you are talking about things like a LOCA.

t

14

| wherein the ECCS worked. It was a mitigated LCCA'and

there is a slow generation of hydrogen and a slcw device - !is
.

16 like a recombiner can cope with it.,

I

Cnd 1 i

|

18 ;
; i
e

i
N !

!

21 >

t

U ! |

23
0

'

24 j

!

u !

i
,

: .

Y. -
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I
It's a way of insuring that you don't reach.,,

2 *

flammability or, if you come close, getting you away from

3
it -- cleaning it out.

4
In the degraded core accidents, the recombiners

5
are -- are just nowhere near capable of coping with that.

6
It's much too rapid,.much too rapid. They're really different

scenarios.

8
COMMISSIONER SERNTHAL: I understand ,they're different

9
scenarics, but I'm really getting to Victor's point of

10
woncering whether the probabiltiy is really accurately

11 ;

reflected in what you've said, whether it really is -- r

'

MR. MATTSON: Let me try. I don't t'hink it's
''

13
really a probabilistic argument, Walt. Maybe I can try

i

14 |something a little different. ,

15
When you talk to the Licensing Staff and you

16
say " design basis accidents," then you mean something very

|
: 17 I '

I
special to us. You mean the conservatism and the margin

|
18 ,

that's in a stylized set of unreal events that we analyze in .

the licensing process to make sure that that plant has a

20
! marpin of capability to deal with the broad spectrum of !
i

21 i
'

events that's impossible to forecast.

22

i Real events are from a wide array of permutations
,

n i

and combinations of operator and plant response.

24
So, there's this stylized set -- classical se: --

25
of design basis accidents, Chapter 15 of the FSAE. And the

.

.
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I
. theory behind that stylized set is that there's margin,

2
there's conservatism -- in picking the events, in failing

3
equipment, in modeling the events, in analyzing the results --

4-
to provide a capability to deal with other events we can't

5
foresee.

6
MR. BERNERO: And it says nothing about frequency;

7
is that what you're saying?

8
MR. MATTSON: They were developed with some

9
thought about frequences, but no specification of frequencies.

10
They grew up over the years, over 30 years of regulations.

11
And they didn't get done in any systematic probabilistic way. |

12
The people, down through the years, suggest we

..

,
ought to go back md do that. But it's never been done.

,

1

14
So, what you have is a need to deal with hydrogen

15
that's generated by an accident that's beyond that envelcpe -

16
.

that's thought to present a particular challenge to the

17 ;

containment, namely hydr gen, that we all felt was impcr: ant
|

18 j,

| to deal with because it hapoened at TM .
' '19

And what's the construct cf features o- '
,

' :M
characteris tics that you attach to that accident? |

'

21 |

! One cf the things that we thcught we had talked
I

22 I
I over with you several years ago at the proposed stage of this

,

rule was that as we made this journey into beyond-design-basin

24
accidents, in the licensing process with our regulations , we

,

2 !

I were going to try something new, which was realism and
|

|
-

,

i,

.
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1 bes t-estima te. That's.why we invented terms like

2 " survivabili ty. " And that's why there's a difference between

3 what we'r.e willing to tolerate ina degraded core accident,

4 something with 75 percent metal-water reaction that doesn't

rr o'7e'sult in a core meltdown, and,'on the other hand, what we're
.

6 willing to_ tolerate for a design-basis accident.

7 Our code of the hills, our standard review plan --

8 and we don't know any other way to think in those design-basis

8 accidents, other than conservative.

10 In order to manage your licensing process, there

11 isn't any other way that you want us to think, other than 'that

12 way that people can know and understand. That's regulatory
.

13 s tabili ty .
"

14 Now, what do you want in this hydrogen control

15 rule? It's going to be a tad bit dif ferent. And it's that

16 dif ference that we're having difficulty explaining and ycu

II '

grappling with again.

18 g,,ve lived with it for the two years between
,

18 proposed rule and final rule, trying to carve out some logic

I

| to describe that diff erence. And we think we have that logic ,

' !
I

and pecple can understand it.

22
And you're just having a little difficulty either

i

23
$ understanding it or accepting it -- I can't tell which yet --;

|
Coto!ISSIONEP. GILINSF.Y : But I think you're talking ,

I '
'

25
about -- i

*
i .

'
._
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1 MR. MATTSON: -- and Vic seems to want us to go '

,eO

'I
. . back to the large drys and do these analyses and demonstrate !

!
3 survivabili ty. And that's a good point for this rule. That

4 is something we have proposed and-have taken out.
6

COMMISSIONER GILINSKY: ButuI think you're' addressing,

6
the question of survivability versus full qualification,

7 .you- k now, _ as you would in dealing with' design-basis
8

accidents. I don' t think that really goes to the question
~

8
of whether we ought to require survivability -- you know,

10
that realis tic standard, so to speak, in the large dry

II
containments.

|
\

12
MR. MATTSON: Well, I don't want to repeat the

arguments I --
,,.

14 i
CHAIRMAN PALLADINO: Let me make an observation.

'

16
MR. MATTSON: Your point was well taken -- it was

,

16
a good point. *

17
CHAIRMAN PALLADINO: I think the proposed rule

18
does not contain provision for large amounts of hydrogen in

19 ilarge dry containments. '

Kr | j
MR. MATTSON: No.

I f
*

21
CHAIRMAN PALLADINO: I think that's correct.,

I
22 i f

j Nor, in my mind, does it contain justification ,

i

23 i

| for not including potential large amounts of hydrogen. .

24
Now, what we want to do about it is a question

! 2-

we'll have to deal with. But I don't think you have either,
i

,

It I

.
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,
either'the provision for handling the large amounts of

2 hydrogen or a justification that satisifies for not doing so.

3 And maybe we can leave that for the moment and

4 .then pick it up later, or .we might want to reflect it in our

.5 vote sheets.

6 MR. BERNERO:- The only other point I would make

'7 on this chart here is to show you that the two types of

8 -containment covered by this rule, Mark III and ice condenser,

8 are the subject of this new rule, this final rule. And they

10 are listed here, respectively, as 14 Mark IIIs and 10 ice

11 condensers. j
12

Deferrals in calculations substantially reduce

13
the 14 Mark III containments -- have little impact on the

14
ice condenser. So that that population is a little on the

is
high side.

16
And the entire rule analysis, including costs,

i
17 ! is going on the presump icn of the 14.

I8 i CO!OtISSIONER GILIMSKY: I don' t unders tand. When

l|youhave19atthebottom,l'
that includes -- what? )

'

MR. 3ERNERO: The five C GLs, which are --

21
i COM'4IS SIONER GILIMSKY: Which have gone.
!

',

gg l :
c

; MR. BERNERO: Yes, which have gone. Yes.,

COtCIIS SIONER.GILINSKY : Well, why --

24
MR. BERNERO : And even some of the --

l 25 '

i COM 1:SS IONER GILISSKY : Why are they up there?
t I

.

L.
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l MR. BERNERO: Well, the -- this rulemaking has
_

.2 ' spanned this whole era.

8 COMMISSIONER GILINSKY: I see.

4 MR. BERNERO: Yes. And it 's - j us t that i t 's all --
,

5 it''s 'rsore his t'orical't'han Snything.,

t

6 That's the very reason I'm making these --

7 COMMISSIONER GILINSKY: But the right number is

8 more like 14?

8 MR. BERNERO: No, no. The 14 is the existing,

10 already received CP.

11
But as you know, many of: those ahve been def erred j

12
or canceled.

13' COMMISSIONER GILINSKY: And do you have any idea

14 how many? .

15
MR. 3ERNERO : I was trying to figure that cut, and

I16 I think we're down to about six --

COMMISSICMER GILIMSKY: I see.

18
MR. BERNERO: -- Mark IIIs.

CHAIR >GM PALLADINO: Are you saying the 14 is 6?

|2
| MR. BE RNE RO: Yes, I think -- 6. !

i
21 i

i CHAIRMAM PALLADIMO: The 19 is 6?
I t

2~9 i

| MR. BE RNE RO: Yes. The 19 is actually down to 6.

23 I'

| CHAIRMAN PALLADINO: And what's the 14 -- |
t

24
MR. BERNERO: And the 14 -- dcwn to 6.

25
Grand Gulf --

.

c
_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _

>
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I-
_ _ . CHAIRMAN PALLADINO: -And Perry.

2 MR. BERNERO: Yes. I think that there's a handy
,

.3 ' list in the OPE memo. And it --

4 COMMISSIONER'GILINSKY: Whenmyou say Grand Gulf, was

5 that 1 and 2 -- or l?

8 MR. BERNERO: Well, 2 was -- 2 was deferred.

7
See, you get into questions.

O
COMMISSIONER GILINSKY: Well, it's obviously an

9 imprecise --

MR. BERNERO : Perry Unit I and 2 -- then,

11
River Bend -- there's a question of about Unit 2 at

|s
19~ River Bend.

, . . ,
18

(_ And Clinton -- there's a question about Unit 2.

14
And then the Hanford Skagit, et cetera. Those

15
are all --

COMMISSIONER GILINSKY: Those are all filled?

17
MR. BE RNERO: .Yes.

18
COMMISSIONER GILINSKY: It's sort of 6 plus or

19 Iminus 2? I

MR. BERNE?O: Yes, it's of that order.

21
That's why I said -- I tried to figure out whether

n !

| I should say it's dcwn to a certain number, and it's -- it's
,

'u
too arguable from day to day. |

24
Now, may I have slide 5, please.

28
(Slide 5. )

'

|
I,
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.If you look at the status of this rule, then, the

2 comment' period was extended, it expired in April 1982. The
,

'8
major comments are characterized here. One was to defer the

4
Lentire matter .to.;some sort of severe accident, long-range

consideration, rulemaking or otherwise.-,

'o
The 75 percent metal-water reaction is argued to

7'
be too high, principally for the. reason- that whenever you go

- to analyze core melt accidents that are marching along to
9

core melt, you. can't get close to 75 percent without melting
10

the core first. And that takes it out of the jurisdiction,

-11 '

if you will, that's intended.
|

'12- '

Arguments were made that the --
.

33 ..

COMMISSIONER GILINSKY: That's 75 percent cladding --, . _

''14
MR. BERNERO: Cladding reaction, yes.

18

The arguments were also made that the requirement
'

16
. fer containment integrity that was rather strictly ASME Code 1

:

17

method was too restriccive.

18

| There were arguments made that tradeoffs of
'

19

| alternative hydrogen control systems are onerous and should -

t

2 I I

| not be required. !
21 |

And.then, in 'the.prpposed rule, there was a -

22
I two-stage or two-step process for equipment qualification.

.n.
. It spoke of a twc-step, where you wculd first establish

24

something called survivability and then later revisit the
26

subject and semehew convert to equipment qualification.
.

,
.
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1 And many commenters argued that this two-step

2- approach is impractical.
i

3- Lastly, there was an argument thtt the cold

4 shutdown was inconsistent with the licensing basis for many

5 of the plants -- these are ths rater generation ' plant's --
'

8 that the cold shutdown is consistent perhaps with the newer

7 plant -- older plants are just safe shutdown.

8 COMMISSIONER GILINSKY: But aren't these all

8 newer plants?

10 MR. BERNERO: They're all newer plants to a

11 degree.
,

12 COMMISSIONER GILINSKY: To a degree --

13
: MR. BERNARO: Their argument -- - that argument,
-q. .

14 that if you -- well, remember as plants are canceled, the

15 newer plants that are deferred or canceled can include large

16 drives.

II I And the large drive containments --

I8 COMMISSIONER GILINSKY: Let me, for the moment here ,

18 make that separation between the large drives and the others

20 | ,, ,t least within the context of your rule, it seems to me 4

21 !

j MR . EE RMERO : Most of these are newer plants --

COMMISSIONER GILINSKY: And that cold shutdown
!

requirement would not, I think, be inconsistent with the
!

24
basis on which we ---

.% 25'

MR. BERNERO: It 's the next day, yes. j

.

- . - - _ _ - _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ - _ _ - _ _ _ . - . _ . _ _ _ - _ - _ - _ _ _ _ _ - _ _ _ . _ _ - _ - - - - _ _ _ - _ _ _ _ - _ _ - _ _ - - _ _ _ - _ - _ _ _ _ _ _ _ .
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I COMMISSIONER GILINSKY: Is that right or wrong? r

_

.' 2- MR. MATTSON: I would guess that D. C. Cook,

3 probably didn' t have -- the first ice condensers -- but

4 Sequoya and McGuire and Grand Gulf would all have been --

5 - COMMISSIONER GILINSKY: So, with all but a very

6 small number.

7 MR. BERNERO: Now, as far as hydrogen generation

8 rates are concerned, there were meetings with the Mark III

' Hydrogen Control Owners Group on the dates indicated, and

10 Dr. Butler is going to speak to that subject af ter I stop.

~ 11
'

And so I'll jus t defer to his -remarks for that. |
N

12 May I have slide 6; please.
*

13 (Slide 6. ), .

... ,

14 |The principal featuras of this rule, then, are
,

that it applies only to the two' type containments, Mark IIIs ,

16 ice condensers; that it does require hydrogen control systems

17 | based on 75 percent fuel cladding water reactien.

18
There must be shown that there is no loss of

19 containment integrity. However, two methods are permitted --
I

m ! '

| two analytical metheds -- to demonstrate that. They're

21 f referred to here -- the ASME Service Level C or f actored lead
v~ |

|
category limits. Either way can be used. j

n |The functioning of systems and components during ,

24
hydrogen burn -- and, of course af terward -- that are needef

25 to establish and maintain safe shutdown and containment ,

*
.

I
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1 integrity has to be assured.

2 - This gets you into this question of equipment
,

3 qualification. And the rule speaks of it as equipment

4 qualification, distinguishing, only in the Statement of
,

5 Considerations, that the equipment qualification asscciated

6 with accidents such as this, which is beyond the design
,

7 basis, need not be showing as-much margin perhaps as a

8 design basis qualification shculd show -- in other words, a

' degree of margin.

10 CHAIRMA'! PALLADINO: Does that lead to confusion
|'

11 if you use the same word to mean two dif ferent things? g

12 MR. BERNERO: Well --

13 CEAIRMAN PALLADINO: " Qualification" means4

14 qualification, and -- i

15 MR. BERNERO: -- i t can , indeed, do so. I

16 Until you have established protocols fer tests

g' ,

i and demons trations , ycu know, and what need to be -- what
I

f tests need to be done -- and that's scmething that develepsI8
,

i i
19 i

j with time and experience. I

|
X) i

i CHAIRMAN PALLADINO: I think we've had scme
,

21 | letters that raise this questien,
,

,, !
"

MR. BE RNE RO : Yes. Time and again in the

23

| discussion, people want to be sure. That's one of the
-

,

24 | ,

reasons we got away frem --,
.

'
25

| CEAIRMAN PALLADINO: Well, I don't understand

.
.

|

|
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I what survivability is.

2 COMMISSIONER GILINSKY: Well, it's obviously a

3-
less rigorous test.

4
CHAIRMAN PALLADINO: It's a less rigorous test.

~ ~~'

MR. BERNERO: Yes.
~

6
CHAIRMAN PALLADINO: Well, how much less?

7'
MR. BERNERO: Perhaps it would be opportune at

8
this time for Vince Noonan to speak to the subject.

9
MR. NOONAN: Yes, sir. Vince Noonan, from the

10
Staff.

11
In our pa'rallel effort that we have been working

12
on, the EQ area, where we're dealing with the main steam -line

..

33
.' breaks..and the LOCA break, we have looked at the ice condenser

-

14
in some detail, completing our reviews on the McGuire and ;

15 |
Sequoyah dockets. '

16
At the same time, back in -- when we addressed the

17 -

'

hydrogen question, we looked at the equipment surtivability

18
question a lot of those people answered at that time.

19 |
| Subsecuent to that and af ter comcleting these +

xi | *

reviews for the -- the LOCA main steam line break, we wculd
1

21 i

j find that today, had we done that same review on the hydrogc

22 |
question, the work done -- the qualifications for the IOCA

,

'
23

!' and main steam line would envelope all of the requirements !
I '24

fforthehydrogenarea.
25 .

! COMMISSIONER GILINSKY: What are the temperatures
|

| .

..

,
I
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1 involved?

2 MR. NOONAN: Sir, I don't know -- I have my

3 staff here we.could talk to -- but the temperatures are much

4 higher, but they're a very short time duration. And we looked

L at the --

6 COMMISSIONER GILINSKY: What's the relevant

7
measure, energy or what?

- MR. NOONAN: Well, the question -- the Way to ' go is on

9
a thermal response to the equipment in question, sir. The

10
thermal response is sicw enough that it does not react to

11 ^

these temperatures, only at a slower rate. So, it never

12
reaches -- it never reaches the full peak of the LOCA.

._.

13

-(s. CHAIRMAN PALLADINO: Suppose you were a utility

trying to implement this rule, would you know what to do with*

15
regard to survivability?

16
MR. NOONAN: Would I know what to do with regard

17
! to survivability?
I

18

| CHAIRMAN PALLADINO: Yes. I'm trying to draw out
I19

of you what your intent is. And then once I understand it, I

*) i
ask you to write it dcwn. !

l

21 i
! CCMMISSICNER ASSELSTINE: Let me ask -- just ask

'

it just a little differently.,

Z3 I
I CHAIRMAN PALLADINO: All right. Go ahead.

24
COMMISSIONER ASSELSTINE: You seem to be saying

I
%5

that equipment qualification for design basis accidents unde;

*

.
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1 50.49 would do everything that would have to be done to

2
... establish survivability; is that correct?

3 MR. NOONAN: That's correct, sir.
,

4 COMMISSIONER ASSELSTINE: So, if you're using a

5 survivability standard, is it fair to say that you're not

6 imposing anything beyond what's required by 50.4?..

MR. NOONAN: We're not imposing anything under

8 50.49.

9 CHAIIbiAN PALLADINO: I thin.k they said that the

10
50.49 is okay'f6r large' dry containments. I'm sorry, I didn't

11 mean to bring it up .again. But they didn't say that for 'the
,

others.

.~. g3
COMMISSIONER ASSELSTINE: I know. But he seems

s.

14
to be saying it now. That's -- I guess that's --

15
MR. NOONAN: We just saying that, to date, we have ,

16
looked at the s 'e -- a t these reviews under eq&ipment

*

qualificatien -- and agree we hate icoked at the -- at the

18
large drys.

.

.

19
We just haven' t taken the time yet, at .this point

20
: in time, to icok at the particular hydrogen environments

21 |

we'll authorize in detail.
,

on 4
-

"

But the succort nc : actor is right now and that we

23 I

are enveloped, the 50.49 environment -- tha qualification |
94 '

{ does envelope all the environments we ha>e seen today -- not
'

|
25

| the envirocents, the thermal response of the same equipment.
I

!

l .

| |
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1 CHAIRMAN PALLADINO: So, you're saying that if they

2 meet the basic qualifications tes t, they have no problem?

3 MR. MOONA'1: That is our finding today, sir.

4 COMMISSIONER GILINSKY: This is for the large

5 dry containment? j

6 CHAIRMAN PALLADINO: No, we're saying, all of a

7 sudden, for a ll of them.

8 COMMISSIONER GILINSKY: So, there's no problem

9 with equipment qualification?

10 MR. NOONAN: We would anticipate there will

11 probably be -- we're .always going to find some piece of |

12 '

quipment that doesn't quite meet this, and we're ready to

13
gj address that on a case-by-case basis.

14
But I think, in general, we would support that. Our

15
qualification program does -- dces show that it survives.

16
CHAIRMAN PALLADINO: Are you saying a utility --

17 i

all you have to do is mee: your qualification tests and

18
you're home like --

.

19
MR. NOONAN: Not quite that, sir, no. No.

20
j CCMMISS IONER ROSERTS : Well, how wculd the Staff j

;

21 ! l

; respond to a letter frca the "uclear Utility Group on
'

on
~~

i Equipment Qualifications addresed to the Chairman on
t

23
October 26th? .

I24
MR. NOONAN: I read that -- that particular

25
document. I would say that the of ficer -- doesn' t quite

,

.
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I understand what we're doing on the rule. He talks in terms

.
2 of high concern, et cetera.

3
But we find that the margins -- the margins for

4 the equipment, for the -- question -- are comfortable.

5 There are no --

6 MR. BERNERO : You'll find on page 13 of enclosure
t

7
F, pages 12 12 to 13, this is spelled out -- this is in the

8 rulemaking -- the rule package, enclosure F, the bottom of

I page 12 and top of page 13.

10
And I think it is clear. And, of course, new

11 we've got a lot more data --

12
COMMISSIONER GILINSKY: Well, let me ask you

''
13 this -- |

14 MR. BE RNERO : - . Appendix F.
.

15 |
COMMISSIONER GILINSKY: -- if it is, in fact, true :

16
i that current requirements already envelope what we might
I

I
! require under this rule?

IS
What is it that we're investigating in that big !

i
i19

sphere out there? |

M |: Whether that's true or -- -

.

21 i I

| CEAIRMAN PALLADINO: He sure asks hard questions.

22 1

(Laugh ter. )
,

n !
I MR. BE RNERO : Well, I don't think anyone is
i
'

24 l

! proposing a regulatory finding that the EQ for main steam li ;
!

25 '

| break and LOCA is , by definition, sufficient. No.
!
,

! i

!
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1 This passage in the rulemaking describes how to

2 use that data.

3
So, it appear to be a reasonable basis to say

4
that it is a high likelihood, you've qualified for main

.

5
steam line break, it's probably good equipment for the

6
higher temperature, but shorter temperature pulse of --

CHAIRMAN PALLADINO: You're not sure?
.

8
MR. BERNERO: But -- but, no, there's a residual

9
uncertainty, a residual doubt. You have to look at it.

10 '

COMMISSIONER.GILINSKY: But suppose you swept the |

|
11

large dry. containments into this rule, from what I gather !

12
they wouldn't have to do anything until these results came

,.

13(' out and thev raised scme cuestions. I suceose vou'd have to i.
-
'

-- ,s_ ,

14 |do something about i* -

i

15 I |
'

MR. BERNERO: Mc, if you -- they'd have to start
'

16
work on the p'roblem, with analysis, et cetera, right new if

17 i i
' you swept them back into the rule. |

|
18 '

COMMISSIONER GILINSKY: What is there to analyze?
;

i
19

MR. BE RNERO : They would have to --
-

I
'

|
M |

CCfCCSSIONER GILINSXY: Io you want them to'

'

| demonstrate that --

'
,

29 I '

| MR. BERNERO: They would be doing hydrogen
i

+

2 i

,! scenarios and the works, you know. This --

24 |
| MR. 3CTLE R: Let me amplify on that, I think

25
'we ' re right about that. -

t i
l- I

I
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I
. You see, you do the hydrogen burn analysis and you

,
2

get temperature responses of ele atmosphere.

3
You then do equipment heat-up computations as a

4
result of the burn. You determine the peak equipment

.

5
temperature and compare that with'the temperature to which

6
that piece of equipment was previously qualified. ;

|
7

'

COMMISSIONER GILINSKY: I see. |
\

So, that was his guess as to how it was all going

9
.to come cut.

10
COMMISSIONER ASSELSTINE: So, the requirement

11
really is an analysis. j

r

12 -

But, frankly, you are
'

CHAIRMAN PALLADINO:

^'. 13
recuirine those analyses for -- |i

% .- .
- -

:

14 |
MR. BE RNE RO : For these, the Mark IIIs -- for the

15
weaker containments, yes. But for all those people with

16
large drives to be turning that crank --

17
CHAIRMAN PALLADINO: Well, let me just finish.

18
Then, you're saying, for those Mark IIIs and ice

19 |
condensers, make the calculations. And if you happen to i

% ,

I come up a little bit higher than the equipment qualification

21 1

anc enerecy reduce your margin, it's okay.i

n i

l MR. SERNARO: Case by case.

23
COMMISSIONER GILINSKY: Well, he seems to think

24
they' re all going to make ic.

25
MR. NCONAN: Well, you know, really, it's the ;
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1 Licensee submittal that we looked at on McGuire -- support
-

.

2 that..v
.

3 COMMISSIONER GILINSKY: Okay..

4 MR. BERNERO: So,-we think the -- we think when the
.

5 -- because they would have to do the calculations.

6
COMMISSIONER ROBERTS: What was the reason for the

proposal that talked about equipment survivability?

8 Now you've changed that to " qualification. "

9 Explain to me what -- what's the basis?

10 MR. BERNERO: Oh, the original concept was less

11 ' known, and it was thought that there was a lot more logic'to

12
having what you might call Class 9 qualification. It's not-

''i. 13
equipment qualification in the formal sense, but some lesser,

*&

14
degree of confidence, _some lesser degree of assurance, because

15
it wasn' t realized at that time that we might be in better

16
shape than people thought at the time.

I And the concept was it was -- it was sort of a

18
lesser degree of reliability of equipment, that survivability

19
i was less confidence, but' just sufficient confidence that it

,

i t

620 ;
would work. I

21 ,

And now that scene is a fiction, it's a misuse of;

I22

| terms, it's a confusion. And so that the concept of
;

| qualifica tion, the nomenclature of qualification is adopted,
|

*

24

',
| and none of this two-step escalation of quality. It was just
I

25
'~.

qualifica tion.
,

i
1

I.
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- 1 COMMISSIONER GILINSKY: Oh, I didn' t realize you

2 were dropping that entirely,--

a

3- MR. BERNERO: Now, there is no -- the term
,

i
,

4 " survivability" is gone. It's " qualification." Because it

5 was. terribly confusing, people just --

-6 COMMISSIONER ROBERTS : Well, obviously, these

7 people are confused.

8 MR. BERNERO: Oh, yes, yes.

9
In fact, that letter -- if you look, there's a

10
footnote that's alleged now if you meant they're the same

-11
thing, it s a whole .ot simpler. !

* And, of course,. once they have the advantage of
. . . ,

13
studying this document, they will find it clear.,

..

14
COMMISSIONER - ROBE RTS : I'd be more reassured to

.

15
hear them say that.

16
MR. BERNERO: I don't dispute what you said.

'
17

COMMESSIONER ROBERTS: Vote the rule. '

!
18

MR. BERNERO: What's that?
t

19
Vote the rule, please. .

2 .

(Laugh ter . ) '

21 i i

MR. MATTSCN: I hope you understand that we're
,

y,
.

'~

j giving up on the use of the word " survivable," as opposed to

23 !
EQ, but we're not giving up on the concept of realism beyond!

24r
"

the design basis -- and our conservatism within the design

25
basis. We're going to hang in there with that, even though

r I

| 1 i
-

b I I
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I this didn't turn out to be a very good example.
..

2 COMMISSIONER ASSELSTINE: And that's the..

3 difference between the meaning of " qualification" in the two

4 contexts?
'

'

5 MR. MATTSON: It was, in the old context.

6
-

MR. BE RNERO : Yes, that's a broader principle

7 than merely this.

8 The only other features of the rule that I want

8 to note here -- the supp.orting analyses --

10 CHAIRMAN PALLADINO: We skipped the one that gives

11 me a problem -- that local- detonations are included unless ;
t

12 unlikely to occur. . .

'

13( ) MRi BERN"RO: Yes, the rule his that thing,.that'

I4 local detonations are included unless unlikely to occur.

I
15

I This is not a quantitative standard. There is nc

16 10-7 buried in the woodwork somewhere. This is a -- in the,

i
I

j course of review, case-by-case work, the analyst has to dc '

18 |
*

i the hydrogen combustion work en his containment. And if
i l
i

~

19
!' the local detonations -- if a case can be made, a persuasive '

'
20 1

; case, that can be accepted. But there is no attempt here

i21 !

| for the rule to spell out exactly what is unlikelihced.
:

You knew, it's too hard to define.
'

23
! CEAIRMAN PALLADINO: It's only get a 50-50 chance i
t
i

24 !

! You probably wouldn' t buy it.
;

25 j
i MR. BERNERO: No. I bet vou they wouldn't.
i

i .

|1 .

!
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(Laugh ter. )
,

.1.

i ~-#. 2
CHAIRMAN PALLADINO: All right. Suppose they say,

3
"Well, there's only one chance in three that this could

4
happen." That's unlikely.

MR. BERNERNO: Yes. -But it's not going to be'

6
such a simple odds.

-7
C'. AIRMAN PALLADINO: I know. I 'm trying to be -- i

8
MR. BERNERO: It depends what you mean by

9
"unlikely."

10
MR. BUTLER: It might help just to describe the

11
review process for relying on that provision.

12
-

CHAIRMAN EALLADINO: You see, somewhere along the
.

13 .

'

A ., line, the designer has to make a statement. You have to

.14
-

accept it or deny it.
*%+ 15

And I'm --

16 .

MR. BUTLER: Well, we would expect that once this

17
i

|
rule gets put in place that we would amend our standarf j

'
18

review plans to relfect how we would pursue these review
19 | I

; criteria.
1

'

20 j

.
And now with resoect to local detona icns anc

'
21 .

-whether they are likely or net, we would have the reviewer [
22 ! |

| examine the configuration of the containment at likely points'

n |
| o f hydrogen release. And if there are configurations that

24 |

|
tend to promote the production of detonations, we would

25 - -

! recuire ~ consideration of local detonations. ,

'

|
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1 If, on the other hand, it is a moderately clean_

. .) 2 configuration of large volumes, very few reflective surfaces,
3 we would then accept an argument that local detonations are

4 not likely to develop.

5 CHAIRMAN PALLADINO: So, it could be a qualitative

6 use.

7 MR. BERNERO: Yes. That's why it doesn' t lend

8 itself to 90-10, 50-50, or quantitative guidelines.

8- COMMISSIONER GILINSKY: See,-this brings up a

10 point that, in a large dry containment, you may have various
11 areas -- .

12 MR. BERNERO: Compartments.

13 COMMISSIONER GILINSKY: -- volumes and subvolumes,

14 within the containment. And they may be more or less like

15 .the smaller containments.
16

I think the situation isn' t all that clear, in

II . terms of drawing a line between them.

18
That's another -- I don ' t know.

19
CHAIRMAN PALLADINO: Yes. I just want to follow i

I
'

| up --20
'

,

21 1 COMMISSICNER GILINSKY: Sure.
; ..

22 i
i CHAIRMAN PALLADINO: -- one more sentence en
|

'

23
I this -- unlikely.
1

24
Again, what does a utility do or a designer do, L

- 25

f coming to you? He has to -- he has to go through that

.
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1 . qualitative thinking and convince you -- it's a hard way for
.c )-

2
-

an engineer to work, yes. 'And I'm. thinking, what if I were.,

3 trying.to meet the rule, I wouldn't know how to do it.

4 MR' BUTLER: Yes. I think what we would'do here
' '

5-

is---

6 CkAIRMAN PALLADINO: Uou've helped me by explaining

7 it this af ternoon, but -- but it's going to have the benefit

8
.

of an explanation.

-9 MR. BUTLER: Standard review plans generally tend

to be made available rather widely, and I believe --

11
'

CHAIRMAN PALLADINO: Yes. When will that be
.

12
acommodated in the Standard Review Plan? Is it now?

^T 13 MR. BUTLER: With respect to these descriptions,
s.. . l

they are not in there. Bbt I guess given a reasonable period |_
,

14

15 of time, we could amend the Standard Review Plans to reflect

16 what we intend by the'se previsions.
17

MR. FLEISHMAN: I just want to say one thing.

18
This particular change was made as a result of comments

19
that we received from industry. In fact, the wording is

20 (l very much like they suggested. -

!

21 |

I'
So, they apparently feel that they understand

zz ! '
' what the words mean.
i

Z3 :

| My impression is we would essentially _ interpret
I24
; it, similar as to what was done for Seqcuyah, where they
1
'

25
| show that there were no high-energy sources or that there
!

! ii i,
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4

.

~ - ' I mixing or that there were no areas of containment where you

2
had a geomet'ric confinement. **

3
That sort of qualitative discussion would convince

4
us that thing were -- it was unlikely to occur.

5
MR. BE RNERO: All right, Mr. Chairman?

6
COMMISSIONER GILINSKY: He's going to let you go --

7 .

Go ahead.
.

MR. BERNERO:
.

8
COMMISSIONER GILINSKY: There 's a question on how-

9
you initiate thes e control systems.

10
MR. BERNERO: Yes, the --

11
COMMISSIONER GILINSKY: We discussed it earlier --

12
should they be automatic, should they be manual. I gather

..

,

they are manual.

14
MR. BERNERO : When I opened the briefing, I

15

indicated that Walt Butler will speak to hydrogen ge.neration
.-

16 .

And he's prepared to address manualrates after I stop.

17 ,
versus automatic, as Appendix J, and the status of hydrogen

18

| control in Mark IIIs and ice condensers as well if the *

'
19

Commission desires.

i23 '

! COMMISSIONER GILINSKY: I'd like to hear that.
.

21 I .
'

MR. BE RNE RO : Yes, he'll be crecared to do that.-s.

Z2

j The only other two points I wanted to make, the

Z3 i

| supporting analyses in the present rule call for analysis ,
t

24 |

| to support the design of the chosen hydrogen control system

25 |
-

| without a mandate to go look at every other possible way and
-

t
i

|
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.

I do competing analyses.
. - ~

,

2 CHAIRMAN PALLADINO: Could you start over again?.

3 I'm sorry.

4 . MR. BERNERO: I'm referring to the second last

5 bullet, the principle features of the rule.
,

6 The supporting analyses required by this rule

7 just call for the owner to provide analyses supporting
.

- 8 design pf the chosen hydrogen control system and not some

8 competing system analysis to show why others are not as good,

10 and so forth.

11 And as far as implementation, this schedule --
i

12 . implementation schedule has to be submitted * within six months

13 and agreed upon by the Staff. This is getting -into the:,

w- ,

14 living schedule concept. The rule has been adjusted to

reflect that.

16 CHAIRMAN PALLADINO: Speaking of analyses, I

II gather the Staff has not made a cost-benefit analysis regarding

this final rule.

I' MR. BERNERO: Oh, I have a slide on that subject.

20
f I'll sceak to it.
i

-

|

21 !' |Two more slides -- yes,

i COMMISSICNER ASSELSTIME: I've got one other

%I
i question on the analyses.

94~

I gather from the paper, particularly on page 8,
i

di
'

' .

you're giving the individual licensees a good deal of i
.

G

i , if
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flexibility in terms of the sequences.: ._: .
.

MR. BERNERO : Well, basically, we recommend --

3 ~

withyou know, before we had a sort of a shopping cart,

4
three dif ferent methods.

5
And here, what we're recommending is that they --

.

8
the use of a single scenario with variations on it -- really

7
sensitivities for accident analysis. It appears to be a much :

8
better way to do it.

9
COMMISSIONER ASSELSTINE: But you are allowing

10
them to chose the base sequence that they want?

11 i

MR. BERNERO: Oh, yes. Well, yes, but we now '

12
have fairly ample literature to test whether they've chosen !

-

i 13

(f the right sequence.
>.

14 I

COMMISSIONER ASSELSTINE: I see. I

15 I
Do you think the guidance is clear enough to .

16
assure that you're going to get uniformity and censistency

17
among the different analyses? j

!
18

| MR. BERNERO: In the proper selection of sequence, |
.

'

19 'yes, I think that's fair to assume.
,

! CCMMISSIONER ASSELSTINE: Okay.
21 !

MR. BE RNERO : Yes, if you'd go to slide 7, please.

22 | !
(Slide 7. ) - |

'

\u '
So, the principle dif ferences from the proposed ;

i

24
rule -- I would just emphasize, the first one we've discusse.

25
| at some length -- I even could have said def er all

;

i I
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.

I
. requirements on dry containments', you know, both the hydrogen

2 control and equipment qual -- revising implementation

3 schedule. And most of these I have discussed already, so

4 there's no need to dwell on them further.
--- - * :

And the very last one we just discussed from the

6 last slide, the use of a single scenario with variations.

7
And as I say, in the past two years, the literature

8
for analysis of this threat and this type of an accident has

9
grown immensely, and it's a much better situation.

10
May I have slide 8, please.

11 (Slide 8.')
12

We come to cost-benefit analysis. And this is a
-

.
rather interesting thing, because in a sense the entire

14
regime of interim degraded core cooling rulemaking --

15
hydrogen control rulemaking, if you want to call it that --

16
was a Commission chcice based on the TMI experience and not

17 ;
' based on a cost-benefit analysis.

18
Any attempt to develop a cost-benefit analysis is

..

19 !
likely to come up with a marginal result. TMI is an !

I

20 i i

! experience point, of course, you knew -- this kind of i

i i

21 | j

i accident, where the hydregen was the threat, not the core
.

t
Z2 | r

' melt. i

23

| And one should be on guard here. Whenever you

24
go to generate a cost-benefit analysis on a severe accident

|
25

like this, you're obviously going to go into the hopper of

.

!
*

' A
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.

I the PRAs.
.

..

2 And probabilistic risk analysis is at its weakest

3 perhaps in distinguishing what they called, back in WASH-740,,
4 hazard state number 1 and hazard state number 2 -- that is,
5 distinguishing between the frequency or probability of severe
6 core damage and the frequency or probability of large-scale
7 fuel melt. Those were defined years ago, in WASE-740, as

8 hazard state 1 and hazard state 2. And the ACRS safety goal

9 used the same terminology.

10 But nobody knows how to calculate it. You can have

11 night-long arguments about whether the sequences are most
;

s
U likely to be arres ted or most likely to go on to a large-scale

.s
13

i, fuel melt.
-

14 Whenever you read a PRA or hear people report the ,

i

15 results of PRA, all they are calculating is the probability
16 of getting into a situation where severe core damage may
17 begin. They don' t really have the ability to distinguish

18 the elegant modeling of degraded cooling and intermediate

19 ! failure states and so forth to calculate that. |i

# ! So, any attempt to do a cost-benefit analysis en fi -
t

21 | this is likely to be dccmed by that weakness.

|,,
~

CHAIRMAN PALLADINO: Are you saying you can't do

i t?

24
MR. BERSERO : You can --

CHAIRMAN PALLADISO: Hard to do?

I
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I
MR. BERNERO:- Yes, very hard to do.

ff.'"' 2
You can go around the Staf f, you can go around

3 the -industry, and you can get such a varied range of opinions
~4

that_ you can make it look great or make it look terrible.

5
And it's all in what do you think is the probability of

6
proceeding to large-scale fuel melt once you have entered

7
severe core damage, what is the likelihood of proceeding.-

8
CHAIRMAN PALLADINO: In the PPG, we're saying

9
that a cost-benefit analysis should be made.

10
MR. BERNERO: Oh, yes, and we do that wherever

"
possible. *

12
COMMISSIONER ASSELSTINE: Yes, where it's possible

_.

13.

to do, I think it's a good ~ qualification.

14
'

CHAIRMAN PALLADINO: But I think that needs to be

15,

said here.

16
COMMISSIONER GILINSKY: Well, it's a comment on

17
both these analyses in the PPG.

18
MR. BERNERO: No, I think it's a -- the Staff use

-19 I

it -- 1-

20 ii

iCHAIRMAN PALLADING: I wasn' t knccking what you

21 -

I

qualified -- ,-
i

Z! ;

! MR. BERNERO: No, the Staff use it as a good

Z3 !

| thing to do. And as you well know, we do try to do a cost- ,
.,

24 |
.

; benefit analysis and carefully use risk analysis to help

|2
them out where rossible.

i
-

.

!

! .
, ,.

! I
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1 But in a case like this, it's very dif ficult to,_

2 do.

3 COMMISSIONER GILINSKY: Well, I have a question,
,

4 how you evaluate your experience here --

'- =S' - --- -

-u ~ MR . BERNERO: Yes.
.

,

6~
COMMISSIONER GILINSKY: -- you know, where you ' re

igo ng to go with your calculations -- somebody straight out
~

8
of school? Or are you going to listen to --

9
MR. BERNERO: Yes.

10 ' COMMISSIONER GILINSKY: -- what Mother Nature is
.

11
telling you? -

12
CHAIRMAN PALLADINO: If the method doesn't listen*

..
- '

13
to Mother Nature, then the method is wrong.

.-

a

14 iMR. BERNERO : No, if the method dcesn' t have the i
(

15
data -- you know, if you recall a very interesting experience

16
involving the two of us, when I first got into the

17
Probabilistic Analysis Staf f, there was an extant analysis

18
that said it's not worth inerting Mark Is and' Mark IIs --

3
I

19 i -

| then it's not wcrth doing. Because if they are proceding ~ I'
,

I
i

20 !
! to core melt and not being arres ted, the over-pressure *

i i.

'21 | |
failure swamps the hydrogen-induced failure, and therefore ,

1- ,
;

!' you're not working on the problem by inerting the containmentj
2~"'

l
_

'

23
| And at that time, I think it was a sound
;
:

24 - | regulatory judgment that that limited PRA analysis is not
!

1
2s

i a good adviser, that arrested sequence does have a ;

.i
-

.

k
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( - l~ substantial likelihood -- we've got one data point certainly_

2 -- and therefore the Commission chose to ' inert Mark I and
3 -Mark-II containments, and that's more costly than what we're
4''

talking about here.
.

5' COMMISSIONER GILINSKY: Well, what you' re saying

6 is if we do get into trouble, it may well be this kind of

I trouble.

8 CHAIRMAN PALLADINO: Well, that's one of the

8
. troubles with cost-benefit.

10 But this is a requirement --

11
' MR . BERNBRO: Yes. We try to do it. ' We try to,

s
2 '

honor that. And I think it's a good --

13
CHAIRMAN PALLADINO:- And I qualitatively feel,

,

14
the same way you do it happened.

+r-
"

COMMISSIONER GILINSKY: Well, I think cost-benefit

16-
analyses should not necessarily be driven to use of numbers.

: You know, of ten it's a matter of writing down the pros and

18
Cons.

19 j There's .a tendency, when you say " cost-benefit" |
t
'M i

| and you require -- for people to put down numbers and i
i

particularly to stress those aspects of the analysis that f
1

Z2- |i
; are more --
'

%)
i CHAIRMAN PALLADINO: But I want to understand,
i
I24 i*

I you know. I like cost-benefit analysis, and I intuitively

t 25
|feel we .need some hydrogen control. j

t

.

.

'
.

~: *

L-
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_ _ ' I And now I'm trying to see what can I do to get
- 2

the best out of all the --

3
MR. BE RNERO : Well, basically, what we've said is

4 this. A monetized risk-reduction benefit analysis -- in

5 o ther words, if I were to calculate risk very carefully
6

before taking hydrogen control measures and calculate it

7
afterward, that sort of cost-benefit analysis we don' t think

8
is ju,stified.

9
What we have done is we have addressed cost-

10
benfit in a much general sense and said the costs of

11
59 million to the industry and $300,000 to the NRC -- and

i

12
of that 59 million, about 60 percent of it is actual hydrogen

.

_
control equipment and installation -- that's the estimate.

14
And for that rule, we say, okay, that's the obvious cost

15
of the rule for going forward with these hydrogen control

16
systems.

17
And the benefits? You avoid litigation in

18
licensing cases -- some ill-defined resource saving. And

19
the second bullet is the important one. You know that you (

!20
' can't get to core melt without first getting to core damage.

'

I

21
.

And this, in some poorly quantified way, gives you additional

22 1
! aasurance of maintaining contaimment integrity.

23
It's unquantified -- my judgment, prcbably

|

| substantial. But I j us t can ' t give you some f ancy risk '

25
number to prove it.

.

I
i
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I CHAIRMAN PALLADINO: So, you're saying --, , ,

2 MR. BERNERO: So, that's the cost-benefit.,

3
CHAIRMAN PALLADINO: But a true cos t-benefit

4 analysis is difficult to do.

5 ~' e'~ry; *dif ficult.
~~ "*^-=

MR. BE RNE RO : V *

6
CHAIRMAN PALLADINO: It's not something you could

7 do in a month or two months.
8

MR. BERNERO: And it's controlled, it's,

8 dominated by the fraction of severe core damage sequences
10

that proceed to large-scale core melt. And there's a great

11
deal of debate about that.

;

12
CHAIRMAN PALLADINO: Well, let me drop it for now.

~ ~'t 13

_

If I have any other qualms --

14
MR. BERNERO: Okay.

May I have slide No. 9.
.

16
(S lide. )

17 '

Let me just wind up with what is given here as .

18
'

questions. It's really an essential question.

19'ind 2
! >

20 ; ;
,

21 | !

,

22 I,

i

|
24 !

25

L
!
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I

1 When you accroach a severe accident scenario -- and
~.

2 here for the Mark HI the question arises in carticular -- yous..

3 can find or postulate sequences that can give you more hydrogen

4 or dif ferent kinds of burns or dif ferent circumstances that
'

5 could lead to damage of equioment. And this goes back to the

6 fundamental chilosophy that we interpret the Commission was

7 looking for, that the Commission wanted to address the

8 hydrogen threat and then Chairman Hendrie, I think, in one

9 of the meetings said to me that he wanted to take a bite out of

10 the risk, or some words like that. Take the bulk of it. Go

11 after the bulk of it.and not try to get every single little '

s
12 ciece of.a scenario.

. .i 13 In fact, that 's what led tc this NUREG, document that,

._.

14 we oublished, was looking for hydrogen challenges that

15 substantially reoresent the hydrogen threat in severe

16 accidents. New we think we have that. We think we have a

17 rule that or0vides substantial orotection. But there is that

18 residual concern that you could still conjure um sequences --

19 and I take you back to the TMI experience, where an almcst

|

20
,
cerverse turning en, turning off, turning on, turning off -- |

!
i

21 | COMMISSIONER GILINSKY : How does this ccmoare with
I 4

|
'

22 the rate of TMI?i

23 MR. BUTLER: The rule itself is silent on the

24 cuestion of rate of hydrogen release. It gives cnly the t0ta_ |

25 amount, prescribiac 75 nercent of the active clad. It is un
,

.

$
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1 to us, the Staff, to work out an acceptable rate.
m

2. COMMISSIONER GILINSKY: But we' re talking about
-

.

3 several hundred kilograms of hydrogen, aren't we?

4 MR. BUTLER: Oh, yes. The total amount, 75

!
5 percent of the active clad, in a PWR amounts to about 1500 i

!
;

6 counds of hydrogen. In a BWR, it amounts to about 2500 pounds.'

7 COMMISSIONER GILINSKY: So you're going to have

8 this happen over 3000 seconds?

9 MR. BUTLER: Aonroximately, released over about an

10 hour oeriod, yes.

11 CHAIRMAN PALLADINO: TMI-2 came out over a longer
i

N period of time, didn't it?

""
13 MR. BUTLER: I don' t believe we have any data j

14 on how or what the rate of release was. We believe it occurred

15 on several occasions.
.

16 MR. . BERNE RO : Well, I just wanted to make the

17 coint that this is a residual questien and I think it is a 1

1

18 logical point at which to ask Walt to =ich un the subject cf
i
'

19 hydrogen rates and any other subjects you wish to pursue
!

33 | after that.

21 CHAI R'-1AN P ALLADINO : Well, we want to pursue the

22 | automatic versus manual.
I

|23 MR. BERNERO : Yes. I'd like him to first taka
i

24 hydrogen generation rates and then go right into that. He's

- 25 precared-for both.

|-
,
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1 CHAIRMAN PALLADINO: So you're saying that this
. . ~ . ,

..- - 2 rule is a little bit like putting on a helmet or work shoes

3 when you go out in a construction area?

4 MR.- BERNERO: Yes. I think it's substantial

#~5 orotection. It's not 100 percent protection against all - ~# ~

6 conceivable hydrogen threats.

7 MR. BUTLER: Okay, Debra if we can start with the

8 title nage on hydrogen release rates.

9 (S lide . )

10 We have about five view graphs, title pace,

11 Hydrogen Release Rates.
|

12 MR. SE RNE RO : They were a separate package. It

/% .

.' i 13 probably is in here. Go ahead, I'll catch up.
ud

14 MR. BUTLER: At the outset, I wish to reemchasize

15 that we're limiting our consideration here to degraded core

16 accidents and excludinc censideration of core melt accidents.
17 In the course of defining or developing design conditiens f:: 1

18 the ignition systems, we have been werking with a total

19
| reaction fraction of 75 cercent of the active clad.
I

N ! COMMISSIONER GILINSKY : Why not say that you are !

i !
21 I dealine with decraded core nhase of anv accident, or I

I

22 an extended degraded core chase c- =a =ccicent, anc -- nts

2 dcesn't cope with later stages, if there are any, but it may
'

i

24 jwell be useful.
I

(~ ~

M i .NE . B UT LE R: But as we try to develen the design
,

| |
-

,
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1 basis crithe design conditions for the ignition system, we
.~ :

2 need a specific set of scenarios to look at. Now a
t --
L-

3 specification of the release rates was --

4 COMMISSIONER GILINSKY: I just didn' t want yo'u to

5 write of f all these -other accidents because this may be useful

6 during the early part of those.
.

'7 MR. BERNERO: We're not writing them off.
.

8 MR. BUTL'ER: Now modestiv conservative specifications

9 of these release rates were cuite well accomodated by the

10 ignition system in ice condenser containments. Efforts to

11 use similar release rates in Mark I analyses uncovered a
-

12 potential problem that has occupied our a ttention over the

'
'

13 cast couple of months.
,

s_.
14 Let me have the next view craph, niease.

15 (slide,)

16 . Cur preliminary analyses in the Grand Gulf Safety
-

17 Evaluation Recort, dated July '82, of the icnition system:

18 found the system to be accentable for the first fuel cycle,

| cending comnietion of certain additional research work, by19
;

.

20 Grand Gulf and the Mark III owner's croun. This creliminary
. I

'

21 analysis relied on some conservativelv hich crescrintions of I

M- hydrcqen release rates, pretty much influenced by the priorL

23 work on ice condenser containments.

24 C'-iAIPlGN P ALLADINO: Are you reading from this

! 25 slide?
|

t .

. -
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1 MR. BUTLER: These are just my notes. They do
.

_

follow the view graph.2

3 Now recent testing, by the Mark III owners , using i

|

4 a relatively crude, 1/20 scale model of the Mark III contain-
,

1.

5 ment, has shown that certain essential equipment had tempera-

6 tures that exceeded the qualification temperature principally

7 because there developed some diffusion flames directly above

8 the sunpression pool. These diffusion flames developed when

9 the hydrogen release rates exceeded some .4 nounds cer

10 second.

11 With this. information, the Mark III owners pursued i

|
*

12 a program to determine what are the real realistic rates of -

~'

13 hydrogen release by taking a look at real scenarios to deter-
~

-

14 mine whether they can back off of the more conservative

15 specifications that they jus t adopted f rom the ice condenser

16 work. .

17 On the next view granh, I'll try to review what

18 was done by the owner's group --

19 (Slide.)

N usine the SWR EEAT-CP code in analyzine the--

i

21 Mark III containment. This is a proorietart code develcped

22 by IDCOR -- work done for IDCOR by EP RI .

I
23 COMMISSIONER GILINSKY : Nhy is this proprietary? g

!

> 24 MR. B UTLER: This was co-developed using funds
t

M furnished by the IDCOR group. At some time in the near i

-

.
,

'

, ,
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-1 future we hope to have detailed information on the code filed

2 with the Staff. Bu't up to this point,.we do not have detailed

3 information on'the code.

4 MR. BERNERO: I might add that richt now IDCOR

5 considers all of its data proprietary but we expect that there

6 is some mechanic by which we can get it into the public

7-

domain very shortly. Not 100 percent of the owners supported

8 IDCOR,and it gets into some sticky questions with them.
'I MR. BUTLER: ' Using this :-? EAT-UP code to analyze

.10 different sets of realistic scenarios, the Mark III owner's

11 group determined that the only way you can get 75 cercent of

12 the active clad oxidized, without involving a core melt

13 sequence, is to have the hydrogen release rates be very slow,.

14 something like .2 pounds per second or less. And basically,

15 they determined that if the reaction is sicw, a lot of hydrogen

16 can be cenerated, uo to 75 percent of the clad.

17 If, on the other hand, the reaction cces very f ast

18 then only a small amount of the clad will be oxidized before

18 you proceed into the core melt sequence. So they are tryinc

20 to werk with us to develop a reasonable release rate that

*1 would still fall in the arena cf degraded ccre sequences.-

4

22
Because they are relying cn the ENR ?. EAT-CP ccde,

23 a crocrietary code -- let me have the nex: view graoh, please.

- 24
(Slide.)

'
25 The Staff took a crew to the Palo Alto offices of

i
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I EPRI to have a detailed review of the BWR HEAT-UP code,
.

2 admittedly brief. The Staff brought its consultants along,

3 people who have been doing similar work at their own home.

4 And based on this cursory review, the Staff has found that

5 the BWR HEAT-UP code is a more sophisticated code than the

6 latest available MARCH code that the Staff has been using,

7 that the BWR HEAT-UP code represents current state of the art

8 and that the results that you obtain by use of this code
,

9 should be reliable.

10 COMMISSIONER GILINSKY : This doesn't really deal

11 with the rule. It deals with how the rule micht be im=.lemen:E f).-

12 MR. BUTLER: Yes,. right.

.

13 MR. BERNERO: Technical calculation.
-

t

14 - MR. BUTLER: Because we do have to crescribe the

15 release rate of hydrogen into the containment. It turns cut --

16 COMMISSICNER GILINSKY: In the rule or --

17 MR. BUTLER: Nc, no. We might make it part of our
'

18 standard review olan, for example.

19 MR. MATTSON: The reason for dwelling on it is

N
| fairly simple. Between the cro:csed rule and the final rule, I

t

al we tock out a lot of details on how to do this . We're going. |
'

,

t t

22 to come dcwn Oc you, en the Grand Gulf full Ocwer CL, and sh0w

U this to you. We had planned to do that before you got this

a4 briefing. You knew Grand Gulf has s12cced and sc we didn't'

25 get to do it. We wanted to show you how we're going to go
i

.
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1 EPRI to have a detailed . review of the BWR HEAT-UP code,
i

2 admittedly brief.- The Staf f brought its consultants along,

3 people who'have been.doing similar. work at their own home.--

2

-4 And.bssed on this cursory review, the Staff has found that

5 the BWR HEAT-UP code . s a more sonhisticated code than thei
T
T6 latest available MARCH code that - the Staff has been using,

7- that the BWR HEAT-UP code represents current state' of the art
-

o

.8 and that the results that you obtain by usb of this code '
,

8 should be reliable.

10 COMMISSIONER GILINSKY: This doesn't really deal
..

11- with the rule. It deals with how the rule might be implembntEd.
|

12 MR. BUTLER: Yes, right.
,

.

'

13 ftR. BERNERO: Technical calculation.
:. i.

14 MR. BUTLER: Because we do have to prescribe the -.

15 release rate of hydrogen into the containment. It turns out --
!

16 COMMISSIGNER GILINSKY: In the rule or --
,?:

p 17 MR. BUTLER: No, no. We might make it part of our
*

|-.i ,
r

h ~18 standard review olan,-for examole.

18 MR. MATTSON: The reason for dwelling on it is-

20 fairly simple. Between the crocosed rule and the final rule, '~

t

al' we.tcok out a lot of details on how to do this. We're coine I'
-

.
.

I
t

I22 :o come dcwn to you, on the Grand Ghlf full ocwer CL, and show
3

23 .this to you. We had planned to do that before you got this,

b t

24 briefing. You knew Grnnd Gulf has slioced and so we didn' t

253 get.to do it. We wanted to show you how we're going to go

- 'o
<-

_ - _ _ _ _ _ _ _ .
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1 about implementing this rule , so it doesn't come as a
,

, . 2 sururise to you later, when we remove those specifications..

3 We think this is what you intended, and we wanted

4 to spend some time coing through it just to make sure because

5 we're inferring some things from what you said at the

6 time of the proposed rule and your makeup has changed slightly
^

7 since the proposed rule.

8 COMMISSIONE R GILINSKY: I d idn ' t know my makeup

9 had changed.

10 ( Laughte r. )

11 MR. BUTLER: The last view graph on this summarizes

12 a statement of residual Staff concern that we thought we

%
13 would discuss with you.,

v
14 (S lide . )

15 Basically, we find that the Mark III igniter

16 system crovides protection for most, but not all, of the

3
. . .

S.e ,e,_leve enat one can :necreticaatycecracec core sequences.
. . . . ..e

e

18 orescribe scme degradel core sequences for which the igniticn

19 system would not work very effectively.
|
;

20 i We intend to exolore this matter =cre durinc the |
i -

|
t -

21 uncoming year, as the Mark III cwner's croun develoos more
.
.

22 in f or:mation , as they complete their testing en quarter-scale

23 tests. This quarter-scale test is to provide more reliable
.

24 information than what was obtained from the 1/20th scale
25 test recently comnleted.

.

e

. . _ _ _ _ _ _ _ _ _ . _ _ _ _ - . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _
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,

CHAIRMAN PALLADINO: Could you give me a clue

2 as to what you mean? Give me an example of the sequence

3 that might not be accomodated by your control sys' tem?

4 MR. BUTLER: It would have to be a very contrived

5 sequence, where you allow the water level in the core to

6 recede down to possible 20 percent of core height and then

7 just maintained at that point,,with some degraded CRD pump

8 delivering around 50 gallons per minute, just dribbling in
,

9
,

water just at the right rate so that the energy delivered

10 into the water by the lower por' tion of the core produces

11 just enough steam. .And as that' steam comes up to cool the

12 rest of the fuel, that steam reacts with the clad in a rate

'. 13

( -.. ' that produces hydrogen higher than .4 pounds per second.
.

14 And if that then is released into the pool, you could produce

15 standing diffusion flames on the pool, just en too of the

16 cool,

17 CHAIRMAN PALLADINO: You're talking about superes '

18 sien?

~

19 MR. B UTLE R : Of the suppression pool, I'm sorry,

yes. Of the sucpression ecol of the containment, to produce |20

21 flames that could harm essential equipment located in that
|;

,

22 area.

23 CHAIrdtAN PALLADINO: I understocd that was one

. 24 of your concerns on that, the local detonation, unlikely

25 to occur or likely to occur?
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I MR. BUTLER: I'm not sure I understand that one.
,

2 CHAIRMAN PALLADINO: I was told that one of the

3 reasons you had-cut into your rule that you would be willing
.

1

4
to -- not consider local detonation, if you can show that

.

I' it's unlikely to occur and that that was one -f the -- the

6 flaming above the pool was one that led you to that.
7 MR. BUTLER: Yes. Yes, indeed because you are.

8 able ,to combust all' the hydrogen before it's able to develop
8 high concentrations elsewhere in the containment.

10
COMMISSIONER BERNTHAL: I'm sorry. I certainly

11 haven't been at this very many years. Detonation and flaming,

12
to me, mean two different things. Are you using local

.

13 detonation to mean flaming?
,

H MR. BUTLF.R: No. There is a very sharp distinction.

15
COMMISSIONER GILINSir.Y : Well, you can develop

16 higher concentrations in parts of the containment and then
!

17 support a detonation.
t

|- -18
COMMISSIONER BERNTHAL: Yes. I wonder how that

I-
1

19 can haopen. And I guess -- I had a cuestion earlier, in

- 20 fact, realistically whether that can haopen easily? You've

21 get -- hydrogen is pretty -- Etuff that escaces pretty rapidly
e

and diffuses pretty racidly. But maybe that can happen.
**

23 But new we're talking about flaming above the pcol and it
24 sounded to me like you were calling that a local detonation.-

'

25 -

--

MR. BUTLER: No, not at all. I
i

.

.

-,o
._ _ _ _ _ _ . _ - - - - . - - _ _
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1 CHki'RMAN PALLADINO: Remembering that that was

2 ene case where local detonation might have been considered,

3
a problem, and you may be talking about some other aspect

4 of it.

5 MR. BUTLER: But a point that should be made here

6 I think, is that even though you might have high concentrations

7 of hydrogen, it would be rather dif ficult to set off a

8 de ton,ation , absent a real strong detonator. The use of,

8 thermal igniters tend to minimize the likelihcod of settinc

10 off any detonation. That's all I have to say on the matter

11 of hydrogen release rates. It's primarily to apfarise the

U* Commission of our work in this area.
''

13; COMMISSIONER BERNTHAL: Let me just pick up for
~.'

14 a moment. That also acclies -- and especially apolies, I

15 suopcse -- to the concent of a local detonation. Is th at

16 true, or are there ways that I don't see and don't understand

17
that you can confine hydrogen to a small area?

18 I

CO!!MISSIONER GILINSKY: You can get large

19 concentrations - you know, if you' re feeding it into some
|

M i : cart of the containment, vou can cet larcer concentrations
I ,

|Inonecar:21
c: another for a time.

I

H |
MR. MATTSON : Let me see if I can give you a

23
theoretical example. If the PORV, on a PWR discharges down

24
to a quench tank, and if the quench tank -- for some reason

25
were located in a confined space in the bottom of the buildine

I
- - - - - - - - - - - - - - - - - -



r31b12 - , 81
,

.

.

.

.

1 so that the hydrogen, as it goes through the PORV down to
.-

,' 2 the quench tank, through a ruptured disk and into that confined

3 space, or captured near the roof of that confined space. And

4 then there were a motor in that room. Then you could have

5 a local detonation. And so when Wa1t says wc look at the
,

~

6 layout, we look at the forced air circulation patterns. We

7 look at the likely release points for hydrogen, it's that

8 kind of thine we're looking for, the combination of release,
_

9 confinement .and ignition. And you can just go through a

10 plant layout and look for situations like that. Usually,

11 they don't exist. If they do, you might carve a hole in the

U room or something to allow the circulaticn that does go on
''

13 to affect diffusion or mixing in that room.
. a- .
.

14 COMMISSIONER GILINSKY: Tell us abour manual versus
.

15 autcmatic.

16 MR. B UTLER: All right. Debbie, if we may have

17 view graph 2-1 through 2-4.

18 (slide.)

i19 . (P'ause.)
i
!

20 : COMMISSICNER GILINSKY : Let me ask ycu this. What
'
,

i21
| a re the requirements on plants, right now? In other words , '

l

22 i short of this rule?
;

23 i Mn. scT;tR: On the subject of autcmatic versus

24 manual?

25
! COMMISSIONER GILINSKY: Well, I know that thev're

i
,
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1- manual. But what-is the requirement for the type of a
;,m
s

L.. . . ' 2 vendor condition that tricgers turning on these igniters?

3 Do we have a specific requirement?
,

4 MR. BUTLER: We request that the Applicant describe ,

'

5 'think through his process and describe and propose for us

6. wha t his signal would be to manually turn on the igniters.

7 And we have found pretty much consistency. Primarily, you

8 would have a safety injection signal plus, generally some

9 indication of inadequate core cooling.

10 In some cases, a straight safety injection signal

11 would be suf ficient, In others, there would be a need for

12 the acerater to go into their emergency procedures manual --

13 emergency procedures package. And there will be, at that poin t,,

14 an instruction to turn on the igniters. .

15 COMMISSIONER GILINSKY : Now why would you want

16 to burden the operator with all these evaluations? Incidentally,

17 at Grand Gulf it's on icw water level?
|
'

18 MR. BUTLER: Yes , at Grand Gulf, if the water

19 level falls to the top of the active core, at that point
*

,
,

20 they are required or instructed to turn en the igniters. |
| I

21
| COMMISSICNER GILINSKY : New at the beginning of |
1

| an accident it may not be down there, later it may beM

23 down there . It means the man has got to come back. He's

24 got to keen in mind that he's cot some items to cick uc. And
-

25 I bring this up because I just don't see any disadvantages tc
!

.

. . . . . . _ _ _ . _ . .
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1 making it automatic.
,

2 MR. BUTLER: There are modest disadvantages. We

3 agree that it is no big deal one way or the other. However,
,

4 -cur practice, in other areas, has been that if there is

5 sufficient time, i.e. more than 20 minutes, there should be

6 a sufficient _ opportunity for the ocerator here to reliably
7 perform that function. And in this case --

8 COMMISSIONER GILINSKY: Oh, I think there's
_

9 enough time but accidents' are pretty exciting events and

10 you're just adding one more thing that the person has

11 to deal with to evaluate. You could take it off his mind'and

12 I mus t say I . den' t see any disadvantage , whatsoever, to doing
_

13 that.
. _ .

14 MR. BUTLER: Well, the disadvantage we see is a
-

15 minor one. For example , in ice condenser plants it is not

16 a simple matter of turningron the igniters. The 'ocerator

17 must also turn cff the air handling units.

18 COMMISSIONER SERNTHAL: But so the same question

19 applies, and it's really a basic philosophy question and
.

M I absolutely agree. I don't understand the reason to

21 burden the operator with one more thing.

22 MR. MATTSON: Just to try to cut through this. This

23 is a longstanding discussion that's been g oing on. We don't

24 mean to argue with you. We've written down, in this appendi.
.

25 all we know about the subject. And it's a close call. If ;

I
i

| *

\
*

!
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you'd like them to be automatic, vote and require them
.

2 to be automatic. If you agree with us that they can be

3 manual, vote and let them be manual. Our only point

4 has been there are many activities in a plant following a

5 scram. We have a policy of allowing pecole to demonstrate to

6 us time and occortunity for the actions that can be taken

7 manually after a scram. We used 'that same nolicy here and

8 they passed the test. They had the instrumentation. They
,

8 had the opoortunity to get to the place to do it and they had

10 the time to do it.

11 COMMISSIONER BERNTHAL: But why would you ever'

12 give preference to doing things manually that you don't have
~''

13 to do manually.
_ .

14 MR. MATTS ON : There are cperations that will occur

15 in these plants for hcurs and days af terwards , most of them

16 not automatic. Only those very quickly af ter an accident

17 a re automated.

18 COMMISSIONER GILINSKT: Roger, a lot of these cther

19
| items that fou're referring to have certain disadvantages
t

|

20 | attached to them, you knew, if ycu turn the systems on. ,

i

21 You may want to re flect en whether ycu want to turn them on. !
, ,
) I

+o , -

or not f they have encugh to time to de it. We often say-

j
i

23
i sure it would be uo to the ccerator. But here, I really don' t
1

24 see any disadvantace. The only disadvantage that was brought

25 up at various times was that these plugs may burn out. |

!
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1 MR. MATTSON : There's no disadvantage to safety
2 but the plugs have only been qualified for a time -- a life

3 of hours , around 160 --

4 MR. BUTLER: Yes. 168 hours is the endurance test.
5 MR. MATTSON: If you go to automatic, you'll

6 probably have* to use a signal like trip or some conservative

7 signal -- not uncovering the core, which has a lot of

8 judgment involved in it. When you do that, then you're going
,

9 to be turning them on several times a year.

10 COMMISSIONER GILINSKY: Are there several safety

11 injections a year? I wouldn't think it's that high.

12 MR. MATTSON: Okay. If safety injection is the
~

f ,-
13 signal,then they might be one every year or two, that's true.,

.

14 COMMISSIONER GILINSKY: But you'll turn it off

15 once you realize it's an unnecessary injection.

16 MR. MATTSON: I just want to say that the one

17 thing that would change is the amcunt o f time that they're i

18 qualified for. Somebody will have to go turn them on and,

19 run them for however many days they want to run them, in

20 those situations, without renlacing them -- and I'm sure they i

| can do that. They may have to redesien some if they burn21

22 out too easily. It's only money. It can be done.

23 COMMISSIONER GILINSKY: Well, you're talking about

24 years of qualificatien, by any measure. Isn't t:. e right?

25 Suppose you talk about hours per safety injection -- and I

|
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1. can't imagine-that it's more than-that -- and you're talking
,

. . . .

2 about 160 hours. It sounds like the lifetime of the ~ plant.
.

3 Mn..MATTSON: Are you going to turn them off when

.'you get to cold shutdown, orL are you going to turn them off '4-

- 5 when you're at hot standby, or are you_ going to turn them off
F

6 when the site emergency is over? When are you going to' turn

7' t - hem off ? - You get into a discussion of that, and that

~6 again is' going to-be manual, not automatic.

9 COMMISSIONER GILINSKY: That's all right. I think,

10 we can cope with that one.

11 CHAIPliAN.PALLADINO: Let me ask you a ques tion ~,

12 What sort of technical. problems are , involved in making them

'

13 automatic? Does-it mean interfacing safety circuits and non-.

_.

14 safety circuits?

15 MR. BUTLER: There are some modest interfacing of
.

16 those circuits.

17 CHAIRMAN PALLADISO: Does that, in any'way, bring !

18 about other nroblems. That's what I'd like to hear more )
18 about.

.

M MR. BUTLER: The igniter system has not been.

t

21 required to be a Class 1E electrical system. And there has
'

!
,

22 been a Staf f criterion that when you hook up Class non-lE i
t

2 to a Class lE' bus, there has to be some kind of a isolation |
'

a

24 device, such as breaker devices. That's not a complicated.a

15 thing. It can be provided. There will be needs for --
~

!
*

.

l im
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1 CHAIRMAN PALLADINO: Since it's in breakers, it
,,,, ,

2 puts a little more finaudible) ---

3 ~(Laughte r. )

4 -- it may or may not work but go ahead.

5 (Laughter.)

6 MR. BUTLER: Well, there are redundancy requirement s

7 that need to be met and acpropriate surveillances. When you

8 automate them you have to check out the automatic system

8 periodically. There are these little nits that --

10 CHAIRMAN PALLADINO: Well, are they little or

11 are they significant? I don't know., I'm asking you. ;

12 MR. BUTLER: I think probably the biggest effect |

13 might be the placement of a capability to frequently change,

s. - i

out the igniters. Right now, the igniters are set in as !14

15 fixed systems.

16 COMMISSIONER GILINSKY : Why do you say frequently

17 change out? .

18 MR. BUTLER: !Well, frgquent'y might act be the_

|-
19 right word. If you prescribe a service life for these things '

1
20

! and you might have to change them out every five years er
|

21 !s. '

,

(
U '

CObBilSSIONER GILINSKY : Nell, the numbers -- that

23 doesn't sound so dreadful but from the numbers you gave us,

24 it sounded like it would be quite a bit longer than that.

25 MR. BUTLER: Well, if you were to have a degraded +

.

f
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1 core accident,. I think you would like to have the igniters
-

_
2 available for service for at least three or four days followin g

3 onset of the event. So you do want to have a cushion of

4 at least three of four days left in the igniters. And once

* 5 you burn up a couole of days, you are just about prepared '--
~~

6 that is about 48 hours of life. Once you burn that much up,

7 you want to be prepared to replace them unless you do

8 endurance testing and demonstrate that they have loncer life.

9 COMMISSIONER GILINSKY: Well, -( a) you may well

10 demonstrate that because glow plugs run in diesel engines for

11 an awfully long time.

12 MR. B UTLER: That is also cossible. However, these

' '

13 glow clugs are run at a slightly higher voltage, 14 versus
..

14 12. Whether that, in any way, affects the lifetime, I don't

15 know. -

16 COMMISSIONER BERNTHAL: What's the cost of installing

17 a set of these glow plugs?

18 MR. BUTLER: It's estimated to be about $100,000

19 dollars per unit.

20 COMMISSICNER SERNTHAL: Sc put in two sets and
,

i

21 you've cot twice the life.
.

I

22 | COMMISSIONER P ALLADINO : No, putting in two sets _s
i

23 not twice replacinc it.

24 COMMISSIONER BERNTHAL: No, I don't mean running
.

25 in parallel.
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1 MR. BUTLER: We're not talking larae dollars here. .
m.

E
2 CHAIRMAN PALLADINO: Well, how about the costt,

3 of putting in an automated system. Is that a significant

4 number?

5 MR. B UTLER: We haven't heard from the Licensees

6 and getting reliable numbers is somewhat dif ficult.

7 COMMISSIONER GILINSKY: It sounds to me like

8 it's a question of philosophy, tha t you felt that the

9 manual system was more in mind with the way a lot of other

10 systers were handled and other tyces of equipment. My feeling
,

11 is, in this case at.least, the advantages and disadvantag s
;

s i

12 argue the other way. '

', 13 MR. BUTLER: That's what I'm to determine.
9

.- |

14 | CHAIRMAN PALLADINO: I don't have a creconceived

15 notion on whether it ought to be autcmatic cr manual. I have

16 an intuition that if I don't have to do it I -- during an

17 accident I don't have to worry about it, that that's an

18 advantage. But I'd like to make sure that tying these

19 systems in together doesn't croduce some unforeseen fault :

20 that we never discover .
'

21 COMMISSIONER GILINSKY : When I asked the shift

|
22 i superintendent what the condition was, he had to refer to

,

|>
23 his nrocedures. So it means it's one more thine that you ' ve |-

r

h 24 got to co down the list and check and cick up if the conditi: '

- 25 change. And it seems to me we want to relieve ceople of thes.

|i
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1 burdens as much as we can.
,a

*i
u? 2 MR. OLMSTEAD: I would like to point out that

.

3 there were a'significant number of comments from industry
,

4- commenters saying that they ought to have the option of

8 choosing. In. order for the Staff to require automatic, they

a
6 would have to have a basis for saying we think automatic is

7 required. Now they 've chosen to leave th e option with industry.
1

8 If the Commission chooses otherwise, it's something we l

9 shouldn't -neglect to go back and put in the statement of

10 considerations because it's not there now. .

.11 COMMISSIONER GILINSKY: I agree. I think we

12 certainly ought to give a reason.

...

13 COMMISSIONER BERNTHAL: But I'd.like to get back

14 .to the Chairman's question. I've not yet heard a real

15 downside for not making them automatic.

16 CHAIRMAN PALLADINO: Well, let me out. it another

17 way. I wonder, have you really analyzed the downside? I'm

18 not icoking for an downside, I just want to make sure that

19 when the glow clugs come on that you somehow shunt it out the
i

20 control rod scram. Crazy things happen.
,

21 MR. BUTLER: Our perceotion is that clearly an

M automated
,

23 ( Laughte r. )

24 MR. BUTLER: Ne would have to include that as
. i
t

25 part of our review. We wculd have to have the Licensee propenh |'

I
.
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1 a design that we would look at to assure that there are
, . ~ ,

1 2 no bad interactions. It would have to be an additional%,

3 review effort.

4 MR. MATTSON: That's on a plant specific basis.

5- -Generically, we havs thought through the dcwnside. And as

6 I thought I tried to summarize, there aren't many negative

7 aspects of making it automatic.

8 COMMISSIONER GILINSKY : Also, you know releases

9 might come all of a sudden, some piece of equipment failing,

10 or a valve f ailing or a seal f ailing or '.'hatever. Operators

11 don't have to come back and reconsider the state of affairs.

12 I think it's best just to have these things on.

''
13 I would say just as a general matter, not just

-

14 here, that the more you can take of f people 's minds --

15 procedural books are awfully thick -- the better so that

16 people are concentrating en those things that really do

|
recuire judgment, which you can't deal with in any other17

i
'

18 way.

19 CHAIRMAN PALLADINO: Automatic systems are great'

I
,

'M when they werk but there's nothing more frustrating than :: ,

!

21 i have an automatic system that doesn't work and you don't have
i

j any way of interacting with it.22

!

Nell, but you've clearly - I%3 COMMISSIONER SERNTHAL:
!
'

24 in any case - put in a manual override at scme place. You

25 can throw a switen if you want to, but that 's pre tty simple .
i

.
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1 COMMISSIONER GILINSKY: If we're not coing to
.O ~

(. 2 have confidence in automatic systems, to a degree, we've

3 got big problems.
,

4 CHAIRMAN PALLADINO: I was getting at -- I hadn't

5 thought about it on this.particular moment. Maybe some

6 manual override is the right answer.

7 MR. BUTLER: Yes, and we think if you went automati :

8 you would want to have the manual override capability, yes.

8 COMMISSIONER ASSELSTINE: On the manual systems,

10 you mentioned that the parameters that would be used to turn

11 them on or off -- or turn them on in any event -- would
'

-

s
12 tend to vary. 'Different plants use different sets of

''
13

i parameters.
v

14 MR. BUTLER: Just slight variations. .Whatever is

15 convenient for that particular operator.

16 COMMISSIONER ASSELSTINE: I take it the Staff

17 reviews each set of carameters that are proposed for turning

18 t he syste:6s on and makes sure that the equipment that would

19 provide those parameters ar3 available under conditions where

20 hydrogen is being produced?

21 MR. RUTLER: Yes, we do. We do have a 3uman

22 Factors snecialist take a lcok at their crocosed crocedures.

23 COMMISSIONER GILINSKY: This is not lie:e the
.

24 case, say an ATWS where injectine bcron and all kinds of othe
'

25 problems associated with it and doing that automatically. |

.
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1L .,, CHAIR %N PALLADINO: Well, I can see if you
.-

I -- 2 have a manual override, though, then you've got to decide

3f under what conditions can you override.- But I agree you-

,

4- can design a good automatic system to tell me whether you

5 have any problems.

6 COMMISSIONER GILINSKY : Well, you're coming out

7 the other way on an ATWS system where there really are

8'

problems with automatic injection.

8 COMMISSIONER ASSELSTINE: Of course, then again,

10 there are also strong incentives not to use the automatic

11 '

injection -- for the operators -- at the ATWS point.

12 We can talk about that tomorrow.
-

13 ( Laughte r. )

14 CHAIRM.AN PALLADINO: I've made a judgment on

15 automatic versus manual on this case, or automatic with

16 manual override. Okay.

17 COMMISSIONER. ASSELSTINE : I have just a couple

18 of other questions . One was on page 9 of the paper, where

19 you talk about you've provided some additional flexibility

i
20 in terms of the options for the methods for demonstrating

i
i

21 containment' structural integrity. And I notice that you

22 i mention the ASME code as one option and then you say the

23 code is included as an example of one of the acceptable

24 methods. Are there other methods that are proposed? Are
,

25 you going to basically insist that they be equivalent to the ,
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I code? Are you considering possible relaxations from the
^

, ,

, , ' 2 ASME code?

3 MR. BERNERO: I'm looking for the right place

4 in the rule for that, the coverage of that - the analytical

5 methods that are refe~rred to."'They give anaiytical flexibility

6 but my. understanding is that it is not --

7' MR. FLEISHMAN : -Page 19.

8 MR. BERNERO: It is not.a compromise of --

'8 MR. BUTLER: I believe identifying _that provision

10 of the code prir.arily is a neat way of pointing your finger

11 at some margins and if someone were to use a different '

12 approach that tended to shave a little away from that margin,

(~% - 13 we would tend to look favorably on it.
:(.

14 MR. B ERNE RO : The key passage in the rule is on

15 page 19 of Enclosure F and I'll just quote that passage for

16 simplicity here.

17 " Containment structural integrity must be demon-

18 strated by use of an analytical technique that is acceoted

19 by the NRC Staf f. This demonstration must include sufficient
i

i i
M supporting justification to show that the technique describes I

|-

21
. the containment resconse to the structural loads involved. I
I

22 This method could include the use of actual material propertias

23 with suitable margins to account for uncertainties in

_ 24 modeling n material properties , in construction tolerances,

'

25 and so on.
I

.
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1 Another method could include a showing that
. .
> 2 the following specific criteria of the ASME boiler and-

3 pressure vessel code are met: -"
,

4 And then it goes on with that so that it really

5 . opens it making an optional showing. But it's a case by

.6- case review. You know, it's not some blanket.

7 COMMISSIONER ASSELSTINE: One other question I

~8- had had to do with one of the comments. It's on Enclosure

8 E,.looks like page 3. It was the fourth comment from Susan

10 .Hyatt. And the comment was "Not requiring the analyses

11 until the plant exceeds 5 percent of rated power removes The
'

12 issue from the public hearina."

<s
' 13 -

-_.
I guess I was wondering, first, is it right that

14 the analyses aren't required until the plant exceeds 5

15. percent of rated power? Second, if that's the case, why

16 that's the case -- why the analyses can' t be done before

17 that? And third, is the practical effect to remove that

18 issue as an issue that can be raised in the hearing?

18 MR. BERNERO: Let me ask Mort if he can hele me

20
on that one . I don't --

,

21 COMMISSONER ASSELSTINE: I didn't see a res:cnse,
!

E
to that comment.

23 MR. BERNERO : I don't think it's true any longer,

24 but ---

i
!

25 MR. FLEISHMAN: We've changed the schedule. We've i

.

m
. . .

-
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1 eliminated the implementation. Before there was an imolemen-
-m

) 2 tation where they had to do certain things before they gets_

3 to 5 percent.of full power. We've eliminated that now.

4 Now what they do is they submit a schedule to us about what

5 they're going to do and then we discuss it. We mutually

6 agree upon a schedule about when they should implement the

7 rule.

8 COMMISSIONER ASSELSTINE: When would that occur?

9 I take it you're leaving it up them to cropose --

10 5LR. FLEISHMAN: In other words, they have six
.

11 months to propose a schedule for meeting the rule.

12 MR. ASSELS TINE : For any one of these plants?

~'

13 MR. FLEISHMAN: For any one of these plants,
__.

14 no specific schedule.

15 MR. BERNE RO : That schedule is what's going to

16 set that pace.
.

17 COMMISSIONER ASSELSTINE: Is there any reason,

|
18 assuming you got out beycad the next six months , why for new ;

I |
19 plants that shouldn't be done before their license then? !

20 I understand the need for the six month transition. |
!

| MR. BERNERO: I don't see any reason. |21

| I

22 i MR. FLEISHMAN : Oricinally we had scme wcrds to !

i

I
Z3 the affect that the analyses wculd be done within one year

t

24 after the effective date of the rule or the date of issuance

25 of a license authorizing operation above 5 percent cf full

*
.
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1 cower, whichever way -- that was what you were referring to.
.O%
s! 2 We've eliminated that now and we don't tie them

3 to a schedule like that.

4 COMMISSIONER ASSELSTINE : Now it's case by case.

5 MR. FLEISHMAN: It's a case by case' basis. Th"cy'
~

6 submit a schedule to us. We agree with them whatever feels

7 reasonable and that's the schedule that they would meet.

8 So the question really didn't aoply any longer.

9 COMMISSIONER ASSELSTINE : But I assume once you

10 got over some initial transitional period that the Objective,

ti

11 would' be to get the analyses done as early as cossible.

12 MR. FLEISHMAN: Yes. !

|
13 MR. MATTSON : Just a small point. It would be

-

14 open for litigation in individual cases. If someone wanted

15 to raise the issue of what the schedule ought to be since the

16 rule doesn't resolve it.
.

I
17 : CHAIRMAN PALLADINO: Any other questions?

18 COMMISSICNER ROBERTS: I have some but I'll submit

19 . them in writing.
I

20 i, CH AI RMAN P ALLADINO : Will we cet eccles or the [
i -

i

21 questions and the answers?

I

Z2 | COMMISS IONER RCBERTS : Well, I don't know about
i

23 the answers --

24 ( Laugh te r. )

~~
25 and the reactions.--

,

i

.

m
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.' I - CHAIRMAN PALLADINO: Okay. Anything more?
.. ,

):

N' 2 (No.resconse.)

3 Well thank you very much.-
.

* .(Whereupon, at 4:02 p.m. the meeting was adjourned. )-
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