
C ])
. .

.

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

IATOMIC SAFETY AND LICENSING APPEAL BOARU.
#

Administrative Judges:

Alan S. Rosenthal, Chairman
Dr. John H. Buck
Christine N. Kohl

SERVED MAR 3 1982
) o A

In the Matter of ) ,N q,
) ;'-

) 50-370'OLC/Mq?9' S
DUKE POWER COMPANY ) Docket Nos. 50-36 > Lr

(William B. !!cGuire Nuclear ) 1] Y# [7
Station, Units 1 and 2) )

Q g;S
g3

)

4 +
Mr. J. Michael ficGarry, III, Washington, D. C. 't i

Messrs. Malcolm H. Philips, Jr.,. Washington, D. C.,and
William L. Porter and Albert V. Carr, Jr., Charlotte,
North Carolina, were on the brief) , for Duke Power
Company, applicant.

Mr. Jesse L. Riley, Charlotte, North Carolina (with
whom Mr. Shelley Blum and Ms. Debby Allen, Charlotte,
North Carolina,were on the brief) for Carolina
Environmental Study Group, intervenor.

Pir. Joseph F. Scinto (with whom Mr. Edward J. Ketchen,
Jr. , was on the brief) for the Nuclear Pequlatory

,

Commission staff.

DECISION

March 30, 1982

(ALAB-669)

Before us is the appeal of the intervenor Carolina

Environmental Study Group (CESG) from two decisions of the

Licensing Board. In combination, these decisions authorized
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the Director of Nuclear Reactor Regulation (NRR) to issue

full-term, full-power operating licenses for the facility,
t

! In the first of these decisions, the Licensing Board
|

| determined all matters in controversy in favor of the appli-
i

| cant. LBP-79-13, 9 NRC 489 (1979). It accordingly autho-
i

| rized the issuance of operating licenses for the facility

once the NRR Director made all of the other findings
1/

requisite to such issuance.-- For reasons not pertinent

to this appeal, however, the Licensing Board stayed the deci-
2/

sion's effectiveness pending further order.-- Consequently,

in a June 21, 1979 unpublished order, the Appeal Panel

Chairman deferred the commencement of the time for the filing

of exceptions until the issuance of the subsequent Board order.

Ul[ Under the Commission's regime for operating license pro--

ceedings, a Licensing Board's role is limited to re-
solving matters that are raised either by the parties
or by the Board sua sponte. All other matters that
must be considered prior to the issuance of the requested
operating license are the responsibility of the Director
alone. 10 CFR 2.760a; Consolidated Edison Co. (Indian
Point, Units 1, 2& 3) , ALAB-319, 3 NRC 188, 190 (1976).

j2 / Specifically, the Board retained jurisdiction pending
receipt of a Supplemental Safety Evaluation Report ad-
dressing certain unresolved generic safety issues.
9 NRC at 545, 546-47, 547-48.
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On June 9, 1980, while the decision's effectiveness

remained suspended, CESG moved to reopen the evidentiary

record. Alluding in its motion (at p. 1) to the loss-of-

coolant accident (LOCA) $/ that had occurred at Unit 2 of
the Three Mile Island facility (TMI-2) in March 1979, CESG

expressed concern that a "TMI-2 type of accident involving

hydrogen release and rapid combustion" 't McGuire could ad-

versely affect the public health and sarety by causing

rupture of the reactor containment building and release of

radioactivity to the atmosphere. As later revised on

August 15, 1980, the motion was granted and an evidentiary

hearing was held on certain specific contentions raised by
CESG.

On May 26, 1981, the Board issued a supplemental

initial decision.- LBP-81-13, 13 NRC 652. Noting that a

principal cause of the TMI-2 accident was premature operator

interference with the emergency core cooling system (see p.

8 , infra), the Board found that subsequent changes in plant

and equipment, upgraded operator training and operating

_3 / A loss-of-coolant accident involves depletion (by any
abnormal occurrence) of the volume of water ordinarily
available to cool the reactor core. Some loss can be
tolerated as long as enough coolant remains to prevent
excessive overheating of the fuel in the reactor.
Every power reactor incorporates an Emergency Core
Cooling System (ECCS), which is designed to replenish
the coolant automatically, should a LOCA occur.
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procedures, and other improvements undertaken by this applicant

since the THI-2 accident rendered the likelihood of this

type of occurrence at the McGuire facility "so remote"

as to be "not credible." Id. at 661-67. The Licensing

Board also found that, even if a TMI-2 type accident were to

take place at McGuire, there was reasonable assurance that

the ECCS would be initiated in time to prevent the generation

of hydrogen in excess of the design basis of the facility.

Id. at 667, 674. On the strength of these and other

findings, the Board lifted its earlier stay of the
4/

April 1979'. decision. ~ Id. at 674-75.

__

CESG has taken a total of some 28 exceptions to both

decisions. Addressing its exceptions in the main to the May

1981 supplemental decision, 5/ CESG's complaint essentially

is that the Licensing Board's consideration of the problem

i! We denied CESG's motion for a stay of the effectiveness
of these decisions. ALAB-647,14 NRC 27 (1981). For
its part, acting under a then-amendment to 10 CFR 2.764
(46 Fed. Reg. 28627 (May 28, 1981)), the Commission de-
termined sua sponte to allow a full-power license to
issue for Unit 1 (judgment was reserved with regard to
Unit 2), subject to later confirmation that applicant's
igniter hydrogen mitigation system is adequate for the
long-term. 'CLI-81-15, 14 NRC 1.(1981) . The Unit 1
license was issued on July 8, 1981.

5/ CESG's Exceptions to Initial Decision (June 8, 1981),
Exceptions 1-17; Appeal Tr. 14-42 [" App. Tr.").

--

!
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of hydrogen generation and control was insufficient. It

disputes the conclusion that the McGuire hydrogen mitiga-

tion system could successfully prevent a hydrogen explosion

in the event of a LOCA. Similarly, CESG disputes whether

the containment could withstand such an explosion and thus

avoid the release of large amounts of dangerous radioactivity <

to the surrounding environment. The applicant and NRC staff

support the Licensing Board's decision.

We consider below the arguments made by CESG before

us. To the extent the Licensing Board's 1979. initial -

and.1981 supplemental decisi'on's are ' consistent with this

opin1on, we af_fi_rm. We also make sometadditional findings

on this record.

I. Background

As noted, this appeal centers on the Licensing Board's

treatment of the question of hydrogen generation and control

associated with a LOCA. We start therefore with a descrip-

tion of the accident at TMI-2 and a discussion of hydrogen

evolution from a LOCA, its distribution within a reactor

containment, and its combustion.
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6/
A. The Accident at TMI-2: Hydrogen Generation ~~

The TMI-2 accident involved a pressurized water reactor
,

designed by Babcock and Wilcox. A reactor of that type is

housed within a containment structure and composed of a large

steel vessel containing a core of nuclear fuel (in the form
7/;

of uranium pellets in zircaloy-- tubes) submerged in water.

Simply stated, the water, under intense pressure, is heated

by fission of the fuel during reactor operation and is circu~

lated by pumps and connecting pipes from the reactor vessel

through another vessel (the steam generator) and back to the

reactor vessel in a continuous flow process.- This circuit

is referred to as the primary flow path (or primary side) . The

primary water flows through a large number of long, narrow
tubes in the steam generator. The outside surface of these

tubes in in contact with another, wholly independent, water

system referred to as the secondary water system (or secon-
dary side). The primary water flowing through the tubes in

I[ For a fuller description of the TMI-2 accident sequence,
see "-Investigation into the March 28, 1979 Three Mile
Island Accident by Office of Inspection and Enforcement,"

. App $ndix I-A, NUREG-0600 (August 1279).

2/ Zircaloy is an alloy of zirconium, tin, iron and other
materials.

A/ The TMI-2 reactor has two steam generators running in
parallel.

1
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the steam generator haats the secondary water to produce !

i

steam. The steam proceeds from the steam generator to the [
t

turbine-generator where its energy is converted to electri- {
!

; city. Upon passing through the turbine-generator, the steam
I

is led to a condenser where it turns to water. The water

is then returned by feedwater pumps to the steam generator f
!

to begin another cycle of secondary water / steam flow. }
|

'

lThe TMI-2 accident started when the feedwater pumps, '

'
i

! which deliver water to the secondary side of the steam gen- !

$

; erators, " tripped," or ceased to operate. 13 NRC at 661.
|;

!

TMI-2 was designed so that if such an event occurred, the
,
- ;

flow of feedwater was supposed to continue through a back-up |
:

system. Without describing the entire sequence of the ac;ident, !

;

it suffices for our purposes to note that neither the feedwater
;

nor the back-up water supply reached the steam generators. '

.This caused the water in the primary system to heat up rapidly

with an accompanying increase in pressure in that system. The |

pilot operated relief valve (PORV) then opened to relieve the
,

_p_/.

excess pressure. When the pressure decreased, the PORV

9/ This valve is located at the top of a pressurizer ves-
sel which is directly connected to the primary system '

(FOOTNOTE CONTINUED ON NEXT PAGE)
*

1

i

I
|
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should have returned to its normally closed position. But

at TMI-2 this did not happ n, and the stuck-open valve

became, in essence, a form of LOCA because it enabled the

escape of coolant from the primary system.

Although there are emergency systems designed to remedy

such abnormalities, and although these systems functioned

properly, their operation was overridden by operator action

in several instances. Tr. 4065. See also Metropolitan Edison

Co. (Three Mile Island Nuclear Station, Unit No. 1) , CLI-80-16,

11 NRC 674, 675, 676 (1980) ("TMI-l Restart") . The conse-
,

quence was that the water level in the primary side (the

water in contact with the fuel rods) fell below the top of

the core. Once the core became uncovered, the residual heat
10 /

from fission product decay-- continued to raise the tempera-

ture of the fuel rods and converted some of the water in the

reactor vessel to steam. The ensuing contact between the

water / steam mixture and the excessively heated zircaloy

cladding of the fuel rods resulted in the oxidation of

JL[ (FOOTNOTE CONTINUED FROM PREVIOUS PAGE)

piping. The valve is specifically designed to open
automatically to relieve pressure on the primary side
whenever the pressure reaches a certain preset limit.

3]I Full power operation had automatically terminated
earlier in the accident.

>



- - -

-

). .

l

\
*

-9-

the zircaloy, which in turn released a substantial quantity
11/

of hydrogen.-- The hydrogen escaped the reactor vessel to

the space within the containment structure through valves

that were open at various times during the accident. Some

of the hydrogen apparently accumulated there and combined

with sufficient oxygen in the air to produce rapid burning,
12/

causing pressure rises in the containment.
--

ll! For a more detailed discussion of the hydrogen evolution
phenomenon, see "The Behavior of Hydrogen During Accidents
In Light Water Reactors," NUREG/CR-1561 (August 1980) .

12/ 10 CFR 50.44 sets the Commission standards for combusti-
ble gas control systems in light water reactors. 43 Fed.
Reg. 50162 (October 27, 1978). Under these standards,
gas control systems must' accommodate the amount of hydrogen
that would result from the reaction between steam and
five percent of the metal cladding around the fuel
rods. 10 CFR 50.44 (d) (2) . There is evidence that
the TMI-2 accident, however, resulted-in a much greater
metal-steam reaction. The Commission is therefore re-
evaluating the 10 CFR 50.44 standards and their under-
lying assumptions and has embarked on a long-term
rulemaking to explore this area. 45 Fed. Reg. 65466
(October 2, 1980). For the interim, the Commission
recently adopted some partial amendments to 10 CFR
50.44, requiring inerting, hydrogen recombining, and
venting in certain types of reactors. 46 Fed. Reg.
58484 (December 2, 1981). It has also proposed requiring
reactors with ice condenser containments (see pp. 11-13,
infra) to install hydrogen control systems that can
accommodate hydrogen from a 75 percent metal-steam
reaction. 46 Fed. Reg. 62281 (December 23, 1981).

l-
t
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B. Hydrogen Distribution and Control

The TMI-2 containment was designed to withstand pres-

sures significantly higher than that produced by the hydrogen
-13/

burn. - In the case of some reactors, however, the con-

tainment design pressure is less than the peak pressure

that was experienced at TMI-2. The McGuire reactors (which,

unlike the TMI-2 reactor, utilize an ice condenser contain-

ment) fall into that category.

11! The TMI-2 containment design pressure was 60 pounds
per square inch gauge (psig) , whereas the peak pres-
sure reached during the hydrogen burn from the accident
was-about 28 psig. Tr. 3369, 3372-73.

~ ~ ~ ~

At the hearing below, pressure was denoted in terms of
either psig or psia (pounds per square inch absolute) .
A pressure denoted in. psia can be converted to psig
by substracting the atmospheric pressure (nominally
14. 7 psi) . For the sake of uniformity, we axpress
all pressures in this decision in psig..

14 / The containment design pressure for McGuire is 15 psig.--

Final Safety Analysis. Report, at p. 3,8-8. But see
pp. 28-29, dnfra, where we discuss evidence that 5he
McGuire containment can, in fact, withstand substantially
greater pressures.
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An ice condenser is designed to limit the peak pres-

sure in the containment structure during the " normal" design

basis LOCA (i.e., one in which the safety systems function

properly to keep the core covered with water) . In such a

LOCA, it is assumed that a large amount of high-temperature

steam generated by the rapid boiling of the hot primary water

will escape into the containment through a large pipe break.

See 10 CFR Part 50, Appendix A. The addition of this steam

will increase the pressure within the containment. The ice
.

condenser, located within the containment will prevent, how-
ever, a significant increase'in'.thatspiessgre by converting

much of the steam back to water. This occurs by the circu-

lation of the steam over large volumes of ice located in that

condenser. By reason of this process, an ice condenser plant

is expected to experience lower peak pressures in the event

of a design basis LOCA than other facilities without ice con-

densers. Consequently, the walls of a containment with an ice

condenser are much thinner than those of other containments.

As we have seen, if the safety systems do not function

properly, or are interfered with to the extent that the core be-

comes uncovered (as at TMI-2), large quantities of hydrogen
,

;

i

!

,
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may be generated. In such an event, the way in which the

hydrogen is distributed throughout the total volume of the

containment becomes important.

In the ice condenser design such as that for the McGuire

plant, the containment consists of three major segments -- the

lower one, which contains the reactor vessel, the primary and

secondary coolant piping, associated pumps, and the steam

generators; the middle one, which contains the ice condenser

system; and the upper one, which is relatively free of equip-

ment. Staff Exh. B, " Safety Evaluation Report," NUREG-0422

(March .1978) , at p. 6-4. Because.of its source.(the steam zir-

caloy reaction), the hydrogen produced in the design basis LOCA

will be emitted from the hypothesized pipe break into the

lower containment segment. At this point, the hydrogen will

become mixed with steam and air and then will be distributed

initially by the turbulence that naturally takes place during

ejection from the pipe. This hydrogen mixture will move

upward through the ice condenser by natural convection and

forced flow induced by large fans located at various points

in the containment space. As the hydrogen mixture passes
,

|

|
t

i
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/

through the ice condenser, the steam condenses and the -

e

resultant condensate falls to the bottom. The hydrogen
,

. . - .

and air flow out of the ice condenser at the top and into ,

,/

the upper containment segment. See Lewis Panel, fol. Tr.

3144, at pp. 9-10. -

Although the flow path of the hydrogen-steam-air mix ,

is as we have just described, the hydrogen concentration at

the various points along this flow path may not always be

uniform. The concern is that large volumes of hydrogen
,

might accumulate at some location. If this hydrogen were

to mix with sufficient air and ignite, it might be suscep- .

~i
tible to rapid combustion (detonation), producing pressures

15/
such as were observed at TMI-2. See : fn. 13, supraT-

'

-
_

A
-

, - ~,,

v r.

. >
'

--17 The speed of combustion will depend largely on the $
~

concentrations of the hydrogen and oxygen ignited
~

* '

in the volume. See pp. 24-25 a i fn 27-; eidfa _ *

can ra'nie from th.at experienced in the operatio,. ~It .,

n of I~
,

a heusehold gas stove to an explosion. .

*
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Hydrogen Generhtion and Control ' t' McGuireII. a-

i

A. Scope of Contentions . ,
,

/ -
,

l '. In granting CESG's Augus't 15, 1980 revised
. | .

motion'to reopen, the Licensing Board admitted four conten-,-,

16/ .

'
,

tions for , litigation. The' Board ultimately determined, how-.
''

..; <

ever, that only the following first two of those contentions,
?

, . .
-

' ' required its considerationi'[7'
~

. ,
,

> Conte'ntion .1: The licensee has not demonstrated'

that, in the event of a loss-of-coolant accident^

[ ', -

7-
at McGuire: ,,,s ' ' x,

1. substantial quantities of hydro (in ex-
cess of the design basis of 10 CFR' gen'' 350.44) will, , , ,

not be generated; and' ~

, _,

.' -

' '
.

~

the2. that, in .the event of such generation,
'-

. f-
.-. yJ ,

- ,/, (, hydrogen will not ~ combust.s andc
;s .s ,w

,~< ,~ 3. that, in the event of such generation and
' combustion, the ' cont'ainment: has the_ ability to
withstand pressure be16wLor above the contain-'

/^ ment design pressure, thereby preventing re-
leases of off-s'ite radiation in excess of [10, , _

CFR] Pe. . t 100 gu12eline' va1ues.' '

,

[~ Contention 2: Neither.ficensee nor NRC staff. , -
- has demonstrated that'h McGui'l-e ice containment

~

. . will not breach as the. result of the' rapid com-
bustion of qddnt.ities of hydrogen which a dry
containment wo'uld' withstan~d. ''>

'
-

. ,

d

.

''16/ After the record had been reopened at its behest, CESG--

endeavored to inject two moie contentions into the pro-~

.

ceeding. Contention 5' stated'that ad' environmental4

impact statement'on the conse,quences of a Class 9 acci-~

dent at McGuire1was required,'and contention 6 urged
that.the' emergency response' plan for'McGuire be revised
to l'nclude the city'of Charlotto; North Carolina. In

an unpublished memorandum and order-issued February 13,
1981, the Licensing Board denied thm admission of both.

,

' ' r
. ,

~

r r
,

l'

Y

.

q e, ;
n -. n.
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.In the Board's view,_ 'ec.ntentions 1 and 2 called upon it

, -

.

to decide at the thr,eshold whether .'the occurrence of a

"TMI-2 type" accident-at McGuire was "credibi',". The
s

% g

Board rested this conclusion upon a Commission' ruling in

the proceeding concerned with the restart of Unit 1 of the

TMI facility. 13 NNC at 657-60. ~See TMI-l Re' start, supra,
x,

'
- 11 NRC at 675-76. '
i -

,
,c

Contentions 5 and 4 explicitly assumed a containment3

rupture as a result' of a hydrogen explosion and its conse-
"

-17/ 'c '

4

quences. The Licensing Beard initially' deferred receipt
s

of evidence on them to" abide the event of its findings on
s

,

, s

17/ These contentions read as-follows:._m
.

Contenti~ork 3 : Neither licensce;nor NRC staff has >

demonstrated that the emergency ~ planning radius t

! of 10 miles is sufficient for protectincJ the public I
from the radioactive releases of a 'fcs ' pressure, r

ice condenser containment r ptured'hy. F hydrogen
explosion. N,- S .s,

'4 -

jy' ,

Contention 4: Licenseesand NRC. planning do not i
provide for crisis' relocation which Vould be required
as a result of containment breach ands ridioactive- '

.

particle release. ~ '

., . N - 4

- -
_ -

,

g , ve -

hA t

I
'

3 g
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w
-

;< v !y i %
T h, y V -u,. , .

.
[ CI ,

9

; _,

.
, .

5 -*

A
% 4-g

'w . . . .
,! I V a

- r*'
+

E' '

,,g {
. .,

g *% ,
k ' 5' }

1**'

,
% _4,_

i-g.

j
'" .I', .A s .g..

% Q- '( *
a .(.*

, -s. . _ .1 A- - - - -



_ _ __

s

. .

.

.

- 16 -

N
.

contentions 1 and 2, which, as we have seen, dealt with the,

o.

containment rupture question. Tr. 3481-83. The Board ulti-s

mately rejected those contentions (1 and 2) on the merits

after the hearing and found that generation of excessive

'"
' amounts of hydrogen, breach of containment, and offsite doses

18 /
of radiation in excess of 10 CPR Part 100 valuec-- were not
credible events. Accordingly, it ruled that "the premise

- for CESG Contentions 3 and 4 has not been established and

there is ,no need to make specific findings with respect to,

those contentions." 13 NRC at 674.,,

2. CESG argues on appeal that the Licensing Board erred4.

4 in requiring it to establish a credible accident scenario re-

sulting in the generation of amounts of hydrogen exceeding
.

those that the McGuire facility is designed to handle. CESG's
' Brief -- Appeal of Initial and Supplemental Decisions (July 8,

1981), p. 24 ["Br."]; App. Tr. 8. In our view, however, the

Board correctly relied on the Commission's guidance in the
T

,

TMI-l Restart proceeding and thus concluded that contentions

I 1 and 2 should be considered solely in the context of a
~

credible accident.

,

18/ 10 CFR Part 100 prescribes reactor siting criteria in
~~

terms of offsite doses of radiation assumed to result
from a containment leak.<

:

5 %

i%- - _ . -.
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Commission regulations set standards for hydrogen con-

trol that each facility must meet before being licensed.

These standards are based on certain assumptions concerning

the rate and amount of hydrogen production from a metal-water

(steam) reaction during a LOCA. See 10 CFR 50.44 and fn. 12,

supra. Neither the standards nor the assumptions upon which

they are based are subject to challenge in an adjudication

unless the Commission specifically authorizes it. 10 CFR

2.758. CESG's contentions 1 and 2 implicitly sought such a
19/

waiver.~~ Because a contention in the TMI-l Restart, pro-
ceeding raised the same issue, the Licensing Board relied

on the guidance of the Commission itself in that matter.

13 NRC at 657-60. The Commission had refused to waive the

application of the 10 CFR 50.44 standards to TMI-l but

found that,

quite apart from 10 CFR 50.44, hydrogen gas
control could properly be litigated in this
proceeding under 10 CFR Part 100. Under Part
100, hydrogen control measures beyond those
required by 10 CFR 50.44 would be required if--
it is determined that there is a credible

bS! CESG does not dispute that the McGuire facility satis-
fies the hydrogen control requirements set forth in
10 CFR 50.44.

.
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loss-of-coolant accident scenario entailing
hydrogen generation, hydrogen combustion, con-
tainment breach or leaking, and offsite radia-
tion doses in excess of Part 100 guideline
values.

20/
TMI-l Restart, supra, 11 NRC at 675 (emphasis added) .--

The Licensing Board quite properly relied on TMI-l Restart.

Although the latter ruling was in response to particular ques-
tions concerning TMI-1, the ' Commission was ' patently aware that ,

matters relating to hydrogen control raised issues " common

to all light water power reactors." Ibid. See generally

"Further Commission Guidance for Power Reactor Operating

Licensest Statement of Policy,"45 Fed. Reg. 41738, 41740

(June 20, 1980), as modified, 45" Fed. Reg. 85236, 85238
.

(December 24, 1980i.~ The Commission thus having.-exp~ressed

its intent not to waive the design bas 1s assumptions of 10

CFR 50.44 but to consider hydrogen control measures only in

the context of a "credibl~e'~LOCA, " it was incumbent upon the

Licensing Board -- as it is. now upon this Appeal Board -- to.

act in accordance with that intent. 'Despite CESG's insis-

S$/ The Commission also noted that it planned "a broad rule- '

making proceeding that will address the general question
of possible -safety features to deal with degraded core
conditions," including " measures to deal with hydrogen
generation following a loss-of-coolant accident."
11 NRC at 675.

'

;
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tence that " fairness and reasonableness" require otherwise !

(App.'Tr. 8), in this} adjudicatory system,Lno i~eYs~tiran~'in
__

gny other, the directives of superior tribunals must"be given-

effect whether or not the subordinate tribdnal agrees with
.

Ithem. Cf. South Carolina Electric and Gas Co. (Virgil C.
Summer Nuclear Station, Unit 1), ALAB-663, 14 NRC ,

(1981) (slip opinion at p. 18).--21/
~~~ -

'

_

Similarly, we reject CESG's argument that the Licensing
J

Board erred in using a "TMI-2 type" accident as the point of
22 /

reference for the consideration of contentions 1 and 2.--
,

While the contentions themselves may not have been so

21/ CESG, of course, will have the opportunity to seek
Commission review of our decision and can thus attempt '

to persuade the Commission itself o f the merits of its
position. See 10 CFR 2.786. i

,

22/ Although the Licensing Board did not indicate explicitly
what it thought a "TMI-2 type" accident is, it apparently
did not mean to confine that term to accident sequences
identical in all significant respects to t' -)se of the
TMI-2 accident. To illustrate, the Board admitted evi-
dence proffered by applicant in connection with conten-
tions 1 and 2 that related to a LOCA not involving
operator interference with the functioning of the ECCS.
This postulated accident sequence, characterized as S2D, '

assumed a small LOCA (in the one-half to two inch diameter
-

range) with the break occurring anywhere in the primary [
coolant system and a simultaneous failure of ECCS opera-
tion. Applicant Exh. SA, at p. 2-2 ; Tr. 3374 Compare
the sequence of events at TMI-2, as described by the
Licensing Board. 13 NRC at 661. See also pp. 6-9, supra.

I

>

|
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cast, the motion to. reopen that undergirded them

rested squarely upon the TMI-2 accident. Indeed, this

was necessarily so: it is well-settled that, in order to

obtain a reopening of an evidentiary record, a party must

establish, inter alia, the existence of newly discovered

evidence having a material bearing upon the proper result

in the proceeding. Kansas Gas and Electric Co. (Wolf Creek

Generating Station, Unit No. 1) , ALAB-462, 7 NRC 320, 338
(1978), and cases cited. In this instance, the TMI-2

accident was the only development subsequent to the closing

of the record in 1978 on all contested issues which might
,

21! The initial motion (filed on June 9, 1980) was intro-
duced with this statement:

The events at Three Mile Island 2, commencing
March 28, 1979, have demonstrated that, at the
time of licensing TMI-2 to operate there were
still lessons to be learned. [ Footnote omitted.]
The McGuire construction permit and operating
license proceedings were held before this date.
There is, further, the reasonable likelihood
that there.are additional lessons to be learned
in the case of a TMI-2 type of accident involv-
ing hydrogen release and rapid combustion in a
pressure suppression station such as McGuire.

!
~

Both it snd the revised motion filed on August 15, 1980
were replete with references to the TMI-2 accident.

!

.

1

I
'

l
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have such a bearing upon the hydrogen contro] matter. CESG

therefore had to provide the foundation for any reopening of

the record to consider that matter,and its motion necessarily

shaped the scope of the reopened proceeding.

In short, under established Commission practice and as

the result of the successful motion to reopen, the Licensing

Board was compelled to resolve simply whether the TMI-2
'

accident i.tself. (-i.e.3 the intervening._ewnt 1eading-to the
reopening) required an alteration in the Board's

previous, favorable findings on the safety of McGuire opera-

tion. That being so, there was no occasion feu the Board to

entertain CESG's postulation of a wide range of other types !

of LOCAs (such as those initiated by the complete loss of

offsite and onsite power), having no reasonable relationship
24 /

to what transpired at TMI-2.--

.

- !
_

21/ CESG, of course, had every opportunity to raise such
issues (through the filing of acceptable and timely
contentions) before the commencement of the initial
health and safety hearings that took place several
years ago.
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B. The Hydrogen Mitigation System

Because of its conclusion that a TMI-2 accident was not

credible, the Licensing Board found no occasion to determine

whether the occurrence of such an accident might cause a con-

tainment breach. Nonetheless, the Board received considerable

evidence on the latter question, which it summarized in the

supplemental initial decision. 13 NRC at 667-73. As it has

turned out, this was a fortunate development.

In authorizing the issuance of an operating license for
|

| Unit 1 in the wake of the supplemental initial decision (see
!

fn. 4, supra), the Commission noted that the applicant had

agreed to install and use an igniter hydrogen mitigation
system. It stated, without elaboration, its belief that

such " installation 'and use of an appropriate hydrogen miti-

gation system is required for adequate protection of the

public health and safety." CLI-81-lS, 14 NRC 1, 2 (1981).

Given that expressed opinion, the matter of the efficacy

of the applicant's proposed mitigation system assumes present

significance whether or not a TMI-2 type accident is credible.

We therefore need not pass on the Licensing Board's judgment

that a TMI-2 type accident at McGuire is "not credible." See
i
i

13 NRC at 667. Instead, we have undertaken an independent

|
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examination of the evidence on hydrogen generation and control

to ascertain whether there is reasonable assurance that the
i

hydrogen mitigation system at McGuire will prevent the buildup

of unacceptable containment pressures, even if a TMI-2 type

accident were to occur.--25/

25/ The concurring opinion strongly implies that our
--

determination not to pass on the Licensing Board's
"THI-2 credibility" ruling was inappropriately in-
fluenced by the Commission's immediate effectiveness
decision. Dr. Buck and Ms. Kohl disagree.

Initially, we reject an1 suggestion that this decision
is " prejudiced" or grounded on anything other than the
evidence of record adduced before the Licensing Board
and arguments made on appeal before this Board. Further,
the Commission's immediate effectiveness order does not
provide "of itself, (the] justification for not reaching"
the TMI-2 credibility issue. See p. 6_0 , infra (emphasis
added). The order, of course, played some role ~in our
determination. To intimate otherwise would be intellee-
:tually disho. nest. 'On the other hand, to~ have ignored it
entirely -- an option eschewed-even by the'honcurrence
-- would have been both ill-advised and myopic. Thus,
we simply took the Commission's order into account
with other factors present here -- i.e., (1) the for-
tuitous circumstance of a well-developed record on hydrogen
generation and control, and (2) our ability to make an
ultimate finding on the adequacy of the hydrogen mitiga-
tion system at McGuire without deciding the credibility
issue (see p. 35, infra). As a consequence, we found no
occasion to grapple with what the concurrence acknowledges
is not an easy task -- defining " credible" and then
determining if a TMI-2 type accident at McGuire could
be so characterized. See p. 62.fn. 8, infra. (Indeed, even
in the absence of the Commission's order, we could, and
perhaps would, have pursued the same course.)

Moreover, our chosen path is one commonly open to and
followed by this and other intermediate appellate tri-
bunals. See, e.g., Asphalt Roofing Manufacturers Associa-
tion v. ICC, 567 F.2d 994, 1002 (D.C. Cir. 1977), where l
the court of appeals refused to decide whether the ICC's

|determination of revenue need in a " general revenue"
rail ~ rate proceeding was judicially reviewable but chose
(FOOTNOTE CONTINUED ON NEXT PAGE)

i

|
4
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1. The hydrogen mitigation system consists of igniter

assemblies (essentially electric power " glow plugs" similar

to those used to assist initial ignition in diesel engines)

strategically placed in various parts of the containment,--26/

air return fans, hydrogen skimmer fans, and containment sprays.

Its purpose is to prevent the accumulation of such amounts of

!

25/ (FOOTNOTE CONTINUED FROM PREVIOUS PAGE),

' --

instead to review the underlying agency record, finding
a rational basiscfor the ICC's order. See also Consumers
Power Co. (Big Rock Point Nuclear Plant), ALAB-636, 13
NRC 312, 329 fn. 32 (1981); Houston Light'and Power Co.
(Allens Creek Nuclear Generating Station, Unit No. 1) ,

* ALAB-625, 13 NRC 13, 15 (1981). We have no obligation
to rule on every discrete point adjudicated below,
so long as we are able to render a decision on other
grounds that effectively dispose of the appeal.

Finally, two aspects of the concurrence are noteworthy.
First, despite the exhortation of an " obligation" to
pass on the Licensing Board's ruling and on what is
characterized (wrongly, in our view) as a " principal"
question on appeal (pp. 56, 55, infra), the concurring
opinion curiously neither offers a definition of
" credible" nor expresses a view on whether a TMI-2
type accident is " credible" at McGuire. Second, if
carried to its logical conclusion, the concurrence
would find no need for or value in exploring the ade-
quacy of the hydrogen mitigation system, unless it
were first determined that a TMI-2 type accident is
in fact " credible." Yet, as noted above, our concurring

j colleague does not offer his views on the credibility
of a TMI-2 event at McGuire or make any effort to
disassociate himself from the discussion of the miti-
gation system's adequacy. In fact, he " fully subscribe [s] "
to it. See p. 56, infra.

. 26/ Forty-six of the igniters are located in the lower com-
|

~~

partment, eight in the upper plenum of the ice condenser
i and'eight in the upper containment region. Rasin, fol.
| Tr. 3488, at p. 1.

I
i

_ _ ___m_ __ _ _ _ . _ _ _ _ _ _ _ _ - - - _ _ _ _
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hydrogen as might, when combined with the oxygen found

in the air in the containment, produce an explosion which

would, in turn, bring about high pressure peaks.--27/ It

acccmplishes this objective by causing the hydrogen to

burn at low concentrations before it reaches explosive

levels. The air return fans, skimmer fans, and containment

sprays serve to insure a sufficient mixture of oxygen and

hydrogen to enable the latter to burn upon contact with
28/--

the igniters. Canup, fol. Tr. 3488, at pp. 2-3.

To verify its effectiveness, the applicant performed an

22./
analysis of this system. For purposes of the ana]7 sis,

it assumed a small break at some point in the primary cooling

system (in the one-half to two-inch diameter range) , coupled

--27/ With sufficient oxygen present the lower limit of flamma-
bility is about four percent hydrogen. Between six and ten
percent concentration, hydrogen will burn in a propagating
manner. The lower limit for detonation is about 18 per-
cent hydrogen. Lewis Panel, fol. Tr. 3144, at pp. 1-12.

--29/ Although designed primarily to remove excass heat from
the containment atmosphere (thereby reducing the pre-
sure), the containLant spray augments mixing by pro-
moting turbulence, rr. 3329; Lewis Panel, fol. Tr.
3144, at p. 4. ;

~~29/ The applicant used hydrogen releases derived from the
MARCH code and calculated the various containment pres-
sures with the CLASIX code. Applicant Exh. 5A, at
pp. 2-2 - 2-9; Applicant Exh. 5B, at pp. 2-10 - 2-14;
Staff Exh. K, fol. Tr. 4353, at pp. 20-27. A brief
description of- these codes is contained in Appendix
A to this decision.

|
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with a failure of the ECCS at the inception -- an accident

sequence identified at S2D. Applicant Exh. SA, at p. 2-2;

Tr. 3374. See also fn. 22, supra. It also assumed that the

accident progresses long enough to generate a quantity of

hydrogen from approximately a 75 percent zirconium / steam
30/

reaction. Tr. 3203-04.-- The peak containment pressure

from that accident was computed to be less than 16 psig.
31/

Lewis Panel, fol. Tr. 3144, at p. 2-3.--

The staff also evaluated various accident sequences in

which hydrogen is generated and burned -- not only the S2D

sequence but, as well, pipe breaks up to five inches in diameter

accompanied by an ECCS failure either at the outset of the

30/ A 75 percent zirconium / steam reaction was used so as to
-~

simulate a TMI-2 type-accident in which there is an un-
covering of the core but not a substantial core melt.
At about a 75 percent reaction, other factors would
come into play that would limit hydrogen generation.
Tr. 3203-04. Moreover, the Commission has stated that
"[elvents with metal-water reactions in excess of 75%
are judged to be associated with core-melt accidents which
could pose a threat to containment greater than the com-
bustion of hydrogen." 46 Fed. Reg. at 62282, supra.

'

--31/ The applicant's base case hypothesized operability of the
<

'

mitigation systems (e.g., the igniters, containment air
return fans, and containment sprays). The applicant also
performed sensitivity studies in which the operability,

! of these systems and other parameters were varied. Only
a few cases with extreme variations of the parameters
(inoperative air return fans or very high hydrogen concen-

| trations) led to peak pressures in excess of the contain-
! ment functional capability. But, on this score, the appli-

cant's witnesses testified that, even if nothing but the
| igniters were operational, if one accounted for heat

losses to the steel walls of containment, the contairment
would not be overpressurized. Tr. 3191-97, 3357-61.

.

_ _ _ _ _ __ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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accident or at some subsequent point. Staff Exh. K, fol. Tr. !

32/
--

4353, at pp.-19, 26-27. In addition,.it conducted analyses

of variations of the S2D sequence, including an accident

which assumed the meltdown of all the ice in the condenser
,

before all the hydrogen is burned. In the " majority" of the

sequences considered, the result was a three psi increase in

pressure in the containment. Even in the instance of the S2D

sequence with ice meltdown, the calculations showed that'the

peak pressure would rise only to about 35 psig. Staff Exh. K,

fol. Tr. 4353, at pp. 26-27. See fns. 13 & 14, supra.

On cross-examination of staff witness Meyer, CESG elicited

that a staff analysis (by the Brookhaven National Laboratory)

of an assumed S2D sequence in which the ECCS started at about

one and one-half hours after the LOCA commenced had produced

a calculated pressure peak in the upper containment of about

47 psig. Tr. 4425-27. The witness explained, however, that,

because of certain conservative assumptions factored in-

to the analysis, that pressure level was unlikely to be

reached in an actual accident situation. For one thing,

the MARCH code for this sequence assumes that, in addition

to delayed operation of the ECCS, the sprays in the upper

containment would not function; with the sprays operating,

'32/ The staff based its evaluation model on the Sequoyah
containment, which is similar to the McGuire contain-'

ment in that both are ice condenser designs of about
i the same size. Staff Exh K, fol. Tr. 4353, at p. 26.

1

i
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the peak pressure would be lower. Further, the analysis

presamed a burning of the hydrogen in the upper compartment

at 10 percent concentration until the hydrogen was entirely '

consumed. According to the witness, "a more probable burn

* * * is from eight to four percent or eight to zero percent;"

i.e., there would not be as great a temperature rise (and

attendant pressure increase in the containment) stemming from

the hydrogen ignition. Tr. 4430.

Both the applicant and the staff also conducted studies

of the containment structural capability. The applicant had

performed two separate analyses to determine the maximum

static pressure load the McGuire containment could withstand
I

without losing its leakage resistance. Although the design

basis pressure is 15 psig (see fn. 14, supra), one study computed
i that McGuire can in fact withstand a pressure of 67.5 psig

(Priory, fol. Tr. 3654, at pp. 1-2), and the other, 68 psig
(Orr, fol. Tr. 3654, at pp. 1-2). The staff -- through its

consultant, the Ames Laboratory of Iowa State University --

calculated the mean value to be 84 psig with a standard devia-

tion of 12 psig. Because "the containment shell is approaching
c._

--3sf This is because the sprays would absorb some of the
heat from the hydrogen burn, lowering the temperature
within the containment and the corresponding pressure.
Canup, fol..Tr. 3488, at p. 3. Witness Meyer noted one
factor, however, that "would have some cancelling effect
to that particular conservatism in MARCH" -- that is,
MARCH tends to equalize rapidly the pressures between
compartments. Tr. 4430.
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tension yield acro';s the complete cross section accompanied by

large deformations at the 84 psig value," however, the staff

considers the mean pressure minus three standard deviations

(i.e., 48 psig) to be "the appropriate lower bound pressure

[to] be assured."capacity * * * [for] leak tightness * **

Staff Exh. K, fol. Tr. 4353, at p. 28. See also id. at 30, 31;

Tr. 4893-94, 4903-04, 4940-42.31/ The probability of contain-

-5
ment failure at'48 psig was computed to be 4 x 10 per occur-

rence. Tr. 4894.

In short, both the applicant's analyses of the S2D se-

quence and the staff's study of that sequence and reasonable

variations showed peak pulses below..either the ' 67.5 - 68

psig containment capacity arrived at by the applicant, or the

particularly conservative 48 psig calculated by the staff's

consultant. Further, the probability of containment rupture
35at even the latter value is very remote.--/

34/ The staff consultants used the actual strength of the
steel plate in the McGuire containment rather than t he
value specified in the ASME code. If the code value
for material strength had been used in these calcu:.a-
tions, the containment pressure capacity would be 39
psig. Staff Exh. K, fol. Tr. 4353, at p. 31.

ji/ Even the S2D variation that predicts a peak pressurej
of 47 psig is within these highly conservative calcu-
lations for containment strength. See Tr. 4427-30.
As we have seen, in order for the containment pressure
to reach that level in the LOCA sequence analyzed, a
number of improbable events would have to occur: an !

initial ECCS failure; a more or less contemporaneous |

failure of the containment sprays; and a hydrogen burn i

from 10 percent to zero.

!
'

.
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2. In its brief, CESG questions, however, the validity

of the results of the applicant and staff analyses respecting

the efficacy of the hydrogen mitigation system. Br., pp. 11-12.

It does so on the basis of the testimony of Dr. Marshall Berman

of the Sandia National Laboratories, who appeared as a staff

witness.

As earlier noted (fn. 26, supra), eight of the igniters

are located in the upper plenum of the ice condenser. Dr.

Berman expressed the concern that, inter alia, pockets of

hydrogen in detonable quantities might accumulate in that

region and, if ignited, produce an explosion of sufficient

force ultimately to damage the containment wall. For this

reason, he thought it desirable not to place igniters in the

ice condenser. Tr. 4082-84, 4103.

Dr. Berman's concern had a two-pronged foundation. The

first was the " anomalous" results of two experiments conducted

at the Lawrence Livermore National Laboratory that suggested

the "inerting" (failure to burn) in the lower compartment of

hydrogen found in a mixture with a steam concentration as low

as 23 percent. Tr. 4091.25/ Dr. Berman described this

36/ Dr. Berman's use of " anomalous" likely had reference to
the fact that numerous other experiments performed at
Livermore had produced quite different results: that
hydrogen will ignite even where the steam concentration

! mixture is at 30-40 percent. Staff Exh. K, fol. Tr.
4353, at pp. 15-16.

!

l

l
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phenomenon as " fogging." Ibid. See also CESG Exh. 40A, at pp.

72-107. The second prong of the concern rested upon experi-

ments performed by Dr. John Lee of McGill University in Montreal.

The experiments suggested to Dr. Berman that obstacles in the

path of the upward flow of the hydrogen / steam mixture through

the ice condenser might cause turbulence, which in turn might

enhance the possibility of hydrogen accumulation and detonation.

Tr. 4083-84, 4095-97.

For its part, the applicant adduced the testimony of,

inter alia, Dr. Bernard Lewis and Bela Karlovitz, each of whom

has extensive experience (in the case of Dr. Lewis, more than

50 years) in the area of hydrogen combustion.22/ Both wit-

nesses expressed the firm opinion that the igniters should be

left in the upper plenum of the ice condenser. Indeed, Dr.

Lewis stated that, in his view, this was " imperative." Tr.

3152-54.

According to Dr. Lewis (with the concurrence of Mr.

Karlovitz), there is a gradual reduction in water vapor con-

tent as the hydrogen / water (steam)/ air mixture moves through

--37/ The professional qualifications of these witnesses
appear in connection with their prepared testimony,
fol. Tr. 3144. At oral argument, CESG's representa-
tive characterized Dr. Lewis as the " dean" of "the
whole area [of] hydrogen combustion." App. Tr. 39.
Dr. Berman similarly acknowledged that Dr. Lewis is
a " renowned combustion expert. " Tr. 4036-37.

.

_ - - _ _ _ _ _ _ . . . - _ _ _ _ _
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the_ ice condenser, "with the final concentration" of water

(steam) in_the upper plenum being "zero". What is in the

plenum, therefore, is a mixture of hydrogen and air. When

the hydrogen reaches an 8.5 percent concentration, it will

ignite. Thus, Dr. Lewis concluded, "you can never build up

a high concentration of hydrogen" in the upper plenum. Tr.
18 /

3154. See also Tr. 5050-54, 5081, 5084-85, 5089-90.-~~

2E! CESG contends that the MARCH and CLASIX codes used in
the applicant's analyses (see fn. 29 , supra, and
Appendix A) are inadequate, primarily because they
assume incorrectly (in CESG's view) uniform mixing
and distribution of hydrogen and air throughout the
containment. Br., pp. 37-38. We do not believe that
CESG's concerns are well-founded.

The MARCH code may well have its limitations. See CESG
Exh. 40A, at pp. 36, 54. While the CLASIX code has been
described as "under development," it has been found to
predict adequately the containment transient (id at
36, Staff Exh. K, fol. Tr. 4353, at pp. 25, 26T7 Expert
witnesses testified without regard to either code, how-
ever, that turbulence resulting from a break in the
primary coolant system would cause " rapid and complete"
mixing of the hydrogen, steam, and air in the lower con-
tainment. Air return fans would also accelerate mixing
in this region. Turbulence and the flow through exit

,

paths in the so-called " dead-ended" chambers assure!

"that the hydrogen concentrations in these volumes do
not vary significantly from that of the remainder of
the lower containment." In the upper regions, the
ice condenser removes steam from the mixture as it

i flows upward, where it is again mixed by turbulence

(FOOTNOTE CONTINUED ON NEXT PAGE)

. . ._
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Both Dr. Lewis and Mr. Karlovitz also testified that the

conditions in Dr. Lee's experiments did not simulate the

geometry of the McGuire containment. Although there are

obstacles in the upper plenum of the ice condenser, the per-

centage of blockage that caused the turbulence and detonation

in the Lee experiments was materially higher. Tr. 5050, 5057-

-39/
58, 5060-61, 5081-83. ~ Dr. Lewis further emphasized his

judgment that, in any event, "it is not possible to get a
flammable mixture under the conditions laid down by Dr. Berman,"

and that consequently there was "no relevance in discussing

blockage in the ice condenser." Tr. 5061. See also Tr. 5059.

25! (FOOTNOTS CONTINUED FROM PREVIOUS PAGE)

from air return fans and water sprays. Lewis Panel,
fol. Tr. 3144, at pp. 9-10. Thus, applicant's
analyses based on the assertedly inadequate codes
reasonably reflect the actual conditions throughout
the containment, insofar as the uniform mixing and
distribution of hydrogen and air are concerned.

22! Dr. Lewis and Mr. Karlovitz have phyaically observed
the McGuire ice condenser containment (Tr. 5085-86);
Dr. Berman is generally familiar with, but has not
visited, McGuire (Tr. 4215); and the extent of
Dr. Lee's knowledge of the plant is unclear (Tr. 4212-13).

I |
!

'

|
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CESG has thus provided no substantial cause for discredit-

ing the expert testimony and conclusions of Dr. Lewis and Mr.

Karlovitz. On the other hand, the Commission has explicitly

acknowledged the concerns about steam irerting in the lower

compartment voiced by Dr. Berman in this proceeding and has

just recently instituted a rulemaking to explore the matter of
hydrogen control in ice condenser containments. 46 Fed. Reg.

62281, 62282 (December 23, 1981). In that connection, the

Commission has concluded that " interim approval of deliberate

ignition systems for ice condenser plants" is warranted, but
has also noted its requirement in individual licensing pro-

ceedings "that studies of alternative hydrogen management

systems be performed prior to the long-term approval of any

particular method." Id. at 62282. See fn. 12, supra. Thus,

at the time the Commission authorized the issuance of appli-

cant's full power, full term operating license, it imposed
license conditions requiring Duke Power, in the interim, to

continue its hydrogen research program and, for the long term,

to install an " adequate" hydrogen control system. 14 NRC

at 2.bS|

4p/ Originally, the Commission was to confirm the adequacy
of the McGuire hydrogen control system by January 31,
1982. Licensing Amendment No. 13, however, pushed
that date back and now requires confirmation of the
system's adequacy prior to startup following the first
refueling outage. See Board Fotification No. 82-13,
" License Amendment on Adequacy of Hydrogen Control Sys-
tems" (February 11, 1982).

.
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In these circumstances, we find reasonable assurance that i

the hydrogen mitigation and control system at McGuire can be

operated without endangering the health and safety of the pub-

lic, during the period in which applicant and the Commission

continue to explore the adequacy of the system in place and

possible long-term alternatives.

C. Other Contentions

CESG argues that the Licensing Board erred in not receiv-

ing evidence and making findings on its contentions 3 and 4,

which challenged the adequacy of emergency planning for McGuire

in the event of a hydrogen explosion and containment breach.

See fn. 17, supra. As noted supra, p. 16, the Board found

no need to rule on this matter because "the premise for CESG

Contentions 3 and 4 [i.e., a hydrogen explosion and contain-

ment breach] has not been established." 13 NRC at 674. CESG

asserts, however, that without consideration of the conse-

quences of such an event, the Board could not make a fair or

accurate determination of the risk posed by the McGuire facility. |

Br., pp. 10-11, 29-30.

We agree that a containment rupture caused by a hydrogen

explosion -- if established -- might well provide a founda-

tion for the consideration of emergency planning issues. But

as the record and our preceding discussion at pp. 24-35 shows',
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the hydrogen mitigation system at McGuire provides adequate

assurance that such an explosion and breach are not likely
to occur at the facility. CESG has thus failed to provide

the necessary predicate required by its own contentions 3

and 4. The Board therefore had no reasonable cause to

pursue those issues, and, in the circumstances, we cannot

find that it erred in deferring and ultimately foreclosing

consideration of CESG contentions 3 and 4.

Relying on arguments it made before the Licensing
Board (Br., p. 30), CESG also appeals the denial of its

contentions 5 and 6. These contentions as well concerned

accident consequences and plant response. See fn. 16, supra.
.

For the reasons set forth in the Board's thorough and well-
: reasoned unpublished memorandum and order of February 13,
:

1981, we expressly affirm the refusal to admit contentions

5 and 6.

|
|

f

|

|

;

- . - ..
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D. The Licensing Board's Evidentiary Rulings

Although the record does not substantiate CESG's insist-

ence that the McGuire hydrogen mitigation system is inadequate

to prevent a containment rupture in the event of a TMI-2 type

accident, there remain its claims that certain evidence it

attempted to introduce was improperly excluded.

1. a. CESG offered into evidence the written testimony

of its representative, Jesse L. Riley, and a number of '

41/
documents on which that testimony was based. -- Its avowed

purpose was to establish that (i) hydrogren could be generated

in substantially greater amounts during a LOCA than considered

by the applicant, and (ii) it could accumulate and mix with air

in the containment structure in such a way as to detonate,
41/

causing rupture of the containment and radiation release.
--

. . . - . .

_

_ _

--41/ These documents were identified as CESG's Exhibits
42 through 60. Tr. 3781-3824.

--42/ Testimony of Jesse L. Riley Regarding Hydrogen Gene-
ration, Combustion, and Containment Response, fol. Tr.
3780, at p. 1,

i



-

|.

- 38 -

After an extensive voir dire, the Licensing Board found

that Mr. Riley did not qualify as an expert on either " strength

of the containment structure" or " hydrogen burning or detona-

tion." Tr. 3967. See also 13 NRC at 664. Accordingly, the

Board refused to admit the proffered written testimony and also

struck from the record earlier oral testimony given by Mr.

Riley. Tr. 3967, 3963.11/

By Mr. Riley's own admission, he is not a structural engineer.

App. Tr. 39. See also Br., p. 8. CESG stresses, hcwever, that

he is a " physical organic chemist" who not only has conducted

unspecified " studies on explosive, combustible mixtures" but has

" read the TMI-2 investigative reports and has the background

through academic and practical training" and through " years of

reading AEC and NRC documents, to understand and evaluate them."

43/ The Board acknowledged that certain portions of Mr.
--

Riley's testimony were within his sphere of competence
(chemistry) . In that regard, it stated (Tr. 3967):

We have read through those statements and
our concern is lessened by the fact that
most of that information is already in the
record, and it's the intention of this
Board to look at those o*.her aspects that
might not be in the record and satisfy
ourselves that any significant aspects of
that are introduced in the cross-examina-
tion of witnesses to come. If that is not
satisfied in that manner, then the Board
will take actions to correct that situa-
tion.

!

!

!
|~
!

____ _ _ - _ _ _ - - - . - _ _ _
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CESG also maintains that Mr. Riley has the "early engineering

background to understand containment information. " This back-

ground, according to CESG, qualified Mr. Riley as an expert under

26-27. - /44
Rule 702 of the Federal Rules of Evidence. Br., pp.

b. Regrettably, the Licensing Board did not fulfill its

ironclad obligation to explicate its reasons for finding that

Mr. Riley's background was inadequate to meet the qualifica- ,

tions of an expert in areas of " hydrogen burning or detonation"

or " strength of the containment structure."d5/ See, e.g.,

Public Service Electric and Gas Co. (Hope Creek Generating

Station, Units 1 and 2), ALAB-429, 6 NRC 229, 237 (1977);

--4~4/ Rule 702 provides: "If scientific, technical, or other
specialized knowledge will assist the trier of fact to
understand the evidence or to determine a fact in issue,
a witness qualified as an expert by knowledge, skill,
experience, training, or education, may testify thereto
in the form of an opinion or otherwise."

In urging affirmance of the rejection of Mr. Riley's
testimony, the applicant and the staff do not challenge
the applicability of Rule 702 to NRC adjudicatory pro-
ceedings.

45/ The Board's stated explanation at the hearing was merely
its reference to the " lack of qualifications of the wit-
ness to render those opinions as an expert." Tr. 3969.
Its supplemental initial decision incorporated by refer-
ence the voir dire examination of Mr. Riley as well as
the oral arguments of counsel for and against the ad-
mission of Mr. Riley's testimony. 13 NRC at 664 (citing
Tr. 3875-3967).

i
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;

Public Service Co. of New Hampshire (Seabrook Station, Units 1

and 2), ALAB-422, 6 NRC 33, 41 (1977), affirmed, CLI-78-1,

7 NRC 1 (1978), affirmed sub. nom. New England Coalition on

Nuclear Pollution v. NRC, 582 F.2d 87 (1st Cir. 1978). None-

theless, the path it followed in ruling on the matter is suf-
,

ficiently discernible on the record before us to obviate a

remand for further elucidation. See Bowman Transportation,

Inc. v. Arkansas-Best Freight System, Inc., 419 U.S. 281, 286

'

(1974).

The Commission Rules of Practice do not expressly state the'

4

standard for judging whether* a prospective wiEne'ss ~qdalfies as -

AjV
'

~

_.
'-

~

an expert. In that circumstance:/ we fihd..the standar'd~incor-
,

porated'in Federal Rule _.7.02.to..be a suitable test.for deEermining
.

,

-: ~~

the propriety of the' Licensing B'oard's rejectid[n of Mr'.'Ril5y's

claim of expert status. As noted above (fn. 44, supra) , that

rule allows a witness qualified as an expert by " knowledge,4

skill, experience, training, or education" to testify "[i]f

scientific, technical, or other specialized knowledge will

:

!
--46/ 10 CFR 2.733, however, authorizes a party's use of "a

,

qualified individual who has scientific or technical
training or experience to participate on behalf of that4

party in the examination and cross-examination of ex-
pert witnesses." The rules thus clearly contemplate'

the use of experts as both witnesses and interrogators.
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assist the trier of fact to understand the evidence or to de- -

termine a fact in issue." The accompanying Advisory Committee

notes state that "[w]hether the situation is a proper one for - ,

the use of expert testimony is to be determined on the basis- .

,-

of assisting the trier." Notes of Advisory Committee en Pro- ,

posed Rules, 28 U.S.C.A., Federal Rules of Evidence, fol.

Rule 702.
..-

<
.

. '

g.

Mr. Riley is a chemist by profession, with a Master's
-

degree in that subject. 7/ As noted earlier, he does not lay4

- claim to being a structural engineer as well. Nor does he
r -

,

profess to have had extensive training in, or professional-i'n-
_

volvement with, the theories of combustion, flame propagation,

and explosives. Tr. 3903-04. Rather, as presented in 620G's

brief to us, his claimed expertise on the subjects at ~ -' ' '

,; ~ ,

'

issue rests mainly on his asserted ability to " understand and -
- ,

-

: <.

evaluate" matters of a technical nature due to his bac'igr$und
. . . -. ~.

of " academic and practical training" and " years of reading -

AEC and NRC documents." Br., pp. 26-27. From all' that was '

,
M r

presented to the Licensing Board, then, i't''~~cannot be said that '

Mr.~Riley possesses any special "know. ledge, skill,experienbe;> '

? ,-,

training, or education" germane to-the matters wi p h his pro -
_

, '%..~
'

- .
': '~

-4.7f Riley Testimony, supra, attachment (Profession'sl 'Quali- ' -

fications). -

~ '

. _

-,
,

t

5'..% , ,
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'
/

-

.
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'_4.H/ -
posed testimony addressed. - In these circumstances, we

'

are constrained to conclude that the Licensing Board did not

abuse its discretion in declining to allow Mr. Riley to

present opinion evidence on containment strength and hydrogen
/ ,e/,

generation and cont'rol. 'N . V . Maatschappij Voor Industriele
; ,

,.

-4 - Waarden v. A.O. Smith Corp.', 59,0 ' FI. 2d 415, 418 (2d Cir. 1978).

2. Following the Board's rejection of Mr. Riley's

proffered testimony, CESG moved the admission of 19 documents

(CESG Exhibits 40, 42-56, 58-60) into evidence. Tr. 4636.
,

Although those documents had undergi~rded-that testimony (Tr.

3782), CESG maintained that th,ey "can stand on their own"
,

- (Tr. 4644). The Licensing Board admitted Exhibits 40, 59 and

--

60 but denied'the motion as to the others,on the ground that
'-

_
, , -

- /.

/ c.~ .: - -
f~ 1,: -,

.
_,

'' -48/ We understand CESG also to imply that Mr. Riley --, ' '
because of his general bickgrotind, ' experience, and
familiarity with AEC and -NRC documents -- could have

'
somehow materially aided the Licetising Board in under-

*
- / standing the~ issues at hand. . On 'that score, it is

enough tp' note that all three members of that Board
'(including the Chairman) - hold doctorates in one or

-another sc'i'entific ' discipline., ,'
'

- ~~ ,' ~ , _,
-

.. .
,

" .r'

J
.

's '/
,

,

-

,' - ",i,~ ' . *, '"
>

' / * *b,. i
r n, ,-

f%j |
*

s

I
a

,e
~

p
% s' ~

.

||f
r

'
.. n ,.

'' .: a. .n . ') ..,-
. ,

y s

L- / r

o''
.,

(',*:r(,

', <l O _ _ . _,.



.

%W

e . ,

%

'
.

43 _ '
-

.

_ ,. . _n
,

7s.

"they were offered in supp3rt of Mr~.~ Riley's testimony, which

has not been received in' evidence," and that therefore there

was no "need for burdening'the record with these documents."
/Tr. 4654

CESGalsomovedtheadmissionintoevidenceofthodocu-

ments identified as CESG'N Exhibits 61 aisd 62. Tr. 4523-24,

4878281. The Board admitted Exhibit 61 (Tr. 4525-26) but re-

fused to accept Exhibit 62 fo'r the reason that it represented _

a document, the reliability of which was. in doubt because it

had not been vouched for by an expert (;rr. 5020-21). Essen-

tially for that same reason, the Board modified its earlier

ruling regarding CESG's Exhibit 59 to provide that it, to- ,

gether with staff's Exhibit M,bb/ would not be taken for the \

truth of the matter asserted therein. Tr.s4663.

Attacking both the exclusion'of most of its tendered
~.

exhibits and the limitation placed by the,, Licensing Board on _

the use of Exhibit 59 and staff'c' E*51 bit M, CESG asserts
c \

.,

49/ The rejected documents are listed in Appendix B to this
~

decision. s

50/ Staff sought to place its Exhibit M into the record only
~~

"as a document that was referred to in this proceeding"
. and not to serve as competent evidence itself. Tr. 4657.
Objecting to this limitation, CESG moved to introduce
the exhibit into the record for "all purposes." Ibid.r

,

s

'
'n

c (
*

* w
,

'k6

3 6

_%- % .. ?~ __ v
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that an administrative agency cannot constitutionally impose a

higher standard for the admission of evidence than that obtain-
,

''
ing in a federal court. Br., p. 18. It then insists that the

.

; excluded documents were " government agency or consultant re-

ports" and, as such, admissible under Rule 803(8) of the
,

Federal Rules of Evidence, which codifies the "of ficial rec-

19-20.bb/ords" exception to the hearsay rule. Id. at pp.

We need not decide whether the exception to the hearsay

rule embodied in Federal Rule 803(8) pertains to the documents

excluded by the Licensing Board.5 [ Hearsay evidence is

jl/ Rule 803(8) reads in its entirety as follows

Public records and reports. Records, reports,
statements, or data compilations, in any form,
of public offices or agencies, setting forth
(A) the activities of the of fice or agency, or
(B) matters observed pursuant to duty imposed
by law as to which matters there was a duty to
report, excluding, however, in criminal cases
matters observed by police officers and other

,

law enforcement personnel, or (C) in civil ac-
tions and proceedings and against the Govern- .

ment in criminal cases, factual findings re-
sulting from an investigation made pursuant to
authority granted by law, unless the sources
of information or other circumstances indicate
lack of trustworthiness.

52/L We do note, however, that several of the documents in
question are not even "public records" (e.g., CESG
Exhs. 45, 48, 49, 54, 55, 56) and that_it is ques-
tionable whether consultants' reports fall within the

|
ambit of investigative and evaluative reports in Rule
80 3(8) (C) . See Notes of Advisory Committee on Proposed

' Rules, 28 U.S.C.A., Federal Rules of Evidence, fol.
Rule 803.

s

1

4

-
. _ __ .
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generally admissible in our administrative proceedings. Duke

Pow er Co . (Catawba Nuclear Station, Units 1 and 2) , ALAB-355,

4 NRC 397, 411-12 (1976). Thus, whether certain evidence falls

within an exception to the hearsay rule is beside the point.

Instead, the admissibility of evidence in NRC adjudications is

governed by 10 CFR 2.74 3(c) , which provides that " [olnly rele-

vant, material, and reliable evidence which is not unduly
1

repetitious will be admitted."

Although the Licensing Board again failed to explicate

fully its reasons for excluding each of the documents in ques-

tion (see pp. 39240, supra), the gist of its determination

appears to be that the documents are either unreliable for

lack of an expert sponsor, irrelevant, or repetitious. We

have reviewed the evidence in question and, in general, we

agree with the Board's rulings.

Many of the tendered documents recite and analyze the

events at TMI-2. See, e.g., CESG Exh s. 42-45, 48-50,-54-56.

The record, however, already contained adequate, undisputed

testimony relating to those aspects of the TMI-2 accident most

{ relevant to the discrete issues in this reopened proceeding.

See 13 NRC at 661 and portions of the record cited therein.

CESG fails to show what relevant, nonrepetitive information

i
l'

|
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these exhibits would have contributed to the proceeding.
Similarly, the added. value of Exhibits 52, 53, and 58 is

not apparent.

The other excluded exhibits (CESG Exhibits 46, 47, 51, 59, 62,

and Staff Exhibit M) consist of technical analyses, conclusions and

opinions on various aspects of the matter of hydrogen generation

and control in nuclear power reactors. This manifestly is the

type of evidence that calls for sponsorship by an expert who

can be examined on the reliability of the f actual assertions

and soundness of the scientific opinions found in the documents.
,

Cf,. Wisconsin Electric Power Co. (Point Beach Nuclear Plant,

Unit 2) , ALAB-78, 5 AEC 319, 332-33 (1972) (citing Dolcin v.

FTC, 219 F.2d 742, 748 (D.C. Cir. 1954), certiorari denied,
53,/

348 U.S. 981 (1955)).--

CESG nonetheless points out that, as to three of the ex-

hibits (59, 62 and M), it had unsuccessfully sought to subpoena

sponsoring witnesses. Tr. 4874-79. The Licensing Board denied

these subpoena requests on the ground that CESG had not estab-

| lished " exceptional circumstances" requiring the witnesses'
|

51/ These documents are not unlike the reports of the Ad-i

i visory Committee on Reactor Safeguards. These cannot
i be admitted into evidence for the truth of the matter

stated therein because ACRS members are generally not
subject to examination as witnesses. Arkansas Power

! and Light Co. (Arkansas Nuclear One Unit 2), ALAB-94,
6 AEC 25, 32 (1973).
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presence, pursuant to 10 CFR 2. 720 (h) (2) (i) . Tr. 5020. See

also Tr. 4985-5020.1 / We need not decide, however, whether i

the Board erred in this determination. Although the matter is

by no means free from doubt, on its appeal CESG has not demon-

strated the existence of Prejudicial ertoJ_in the Board's

denial of the subpoenas.

Exhibit M is a technical repor't addressing the " anomalous"

Livermore test results respecting the combustion of hydrogen /

steam mixtures. As we have seen, those test results wer^ fully

explored at the hearing. See pp. 30-33, supra. Exhibit 59 is

a technical report prepared by the Brookhaven Laboratory which

analyzed various matters relating to hydrogen generation and

control at the Sequoyah facility. That report and its signif-

icance was likewise the subject of considerable testimony, in-

cluding cross-examination by CESG's counsel. See, e.g.,- Tr.

4069-70, 4075-76, 4088-94, 4358, 4398-4401, 4423-31, 4462-64.

See also admitted CESG Exhs. 40 and 40A. Exhibit 62 is Chapter 8

of a draft consultant report entitled " Reactor Safety Study,

Sf/ 10 CFR 2.720 (h) (2) (i) provides that the testimony'of
NRC personnel, other than those already made available
by the Executive Director for Operations, may not be re-
quired at a hearing unless there is "a showing of ex- |

ceptional circumstances, such as a case in which a i

'

particular named NRC employee has direct personal
knowledge of a material fact not known to the (already
available] witnesses."

1
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Methodology Applications Program, Sequoyah #1 PWR Power Plant,"
|

| NUREG/CR-1659 (February 1981) . That chapter analyzed, inter

alia, the probability and consequences of hydrogen burning
and detonation for several different " hypothesized core melt-

down accidents in the Sequoyah PWR." It, too, was the subject

of some direct and cross-examination during the testimony of
55/

I
'

a staff witness. See, e.g., Tr. 4451-64.--

Thus, all three exhibits were explored in testimony at the

hearing. CESG has offered no cogent explanation as to how the

formal admission of these exhibits, with or without the sponsor-

ship of subpoenaed staff witnesses, would have materially con-

tributed to the development of the record or might have altered

the outcome of this case. We find no error warranting rever-

sal .5 6 /--

51/ Exhibit 62 was part of the same report that containedt

Exhibit 61, a one-page table summarizing dominant acci-
dent sequences for Sequoyah. The Board admitted the
latter (Tr. 4525-26) and cited it in its opinion (13 NRC
at 668) . The testimony concerning the two exhibits is
intertwined (see Tr. 4451-64, 4880), making it difficult
to understand the Board's admission of one and exclusion
of the other. We note, however, that although Exhibit
62 analyzed the S2D sequence on Sequoyah, the bulk of
the chapter dealt with " accident processes" well beyond
the scope of hydrogen generation and control during a
TMI-2 type accident and thus was beyond the scope of
this proceeding.

5f/ In any event, we reiterate that the Commission is fully
aware of the debate concerning the adequacy of a hydrogen
(FOOTNOTE CONTINUED ON NEXT PAGE)

- - - - - - - - - - - - - - _ - -_ -- _

1
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!

i 3. CESG also objects to the Licensing Board's denial of !

a subpoena for Louis Charles Barbe. ur., pp. 28-29. Mr. Barbe's

testimony, offered in support of contentions 1 and 2, assertedly ;

was to concern "the human factors involved in reactor operation." 5]/
1

The particular focus of the-proposed direct examination of this !
!

|' witness was plant and operator response to a control room fire :

,' and other such hazards. 58/ The Board noted the absence of any [-

' :

control room fire issues in this proceeding and denied the sub- [
!:

.

poena - for lack of relevance. Tr. 3480-81. t

We agree with the Board's ruling. To the extent that Mr. .

!

j. Barbe's testimony was to relate to control room fire issues, I

the subpoena request fails to establish the " general relevance |

of the testimony * * * sought"bbI to the TMI-2 issues of hydro- j

gen generation and control. Other matters raised in the proposed ,

;

direct examination ostensibly touched on hydrogen generation
,
<

!
&

56/ (FOOTNOTE CONTINUED FROM PREVIOUS PAGE) [;
_

fcontrol system like that at McGuire. Applicant is obliged,
pursuant to Commission-imposed license conditions, to con-
tinue its research in this area and to establish the long- :

'

|' supra.
term adequacy of any hydrogen control system. See pp. 34-35,

4 . f

! 5]/ CESG application for subpoena (February 26, 19 81), at p. 2.
'

See also Tr. 3446-47. -

58/ CESG application for subpoena, supra, attachment (Barbe
~~ Direct Examination). ,

.

59/ 10 CFR 2. 720 (a) .
,

i

i

! I
'

i

i
i

i

- - -, .-- - . . = - nn, . - - . , . , , . ., . , .
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|

and mitigation systems but were not linked to the TMI-2 type

LOCA that was contemplated in contentions 1 and 2 and that

defined the scope of this proceeding. Moreover, Mr. Barbe's

resume does not suggest any background in LOCA-initiated

hydrogen generation and control at nuclear power facilities.6g/

In these circumstances, we agree with the Board that the

general relevance of the proffered testimony of Mr. Barbe is

not apparent and thus find no reversible error.

4. On the last day of the hearing, there was extensive

testimony concerning the polyurethane foam used in the insula-

tion of the ice condenser. Tr. 5104-73. The apparent concern

--60/ CESG application for subpoena, supra, attachment (Barbe Resume).
CESG argues on appeal that Mr. Barbe's testimony could
have provided the "' background with respect to opera-
tion of nuclear power reactor facilities'" lacking in
the five psychologists who testified for CESG on opera-
tor training. Br., p. 28 (citing 13 NRC at 664) . But
at no point has CESG explained from what experience
Mr. Barbe's familiarity with reactor facilities derives.
In fact, his resume reflects no background in nuclear
engineering, despite CESG's assertion that Mr. Barbe is
a "former Westinghouse nuclear division engineer. "

| CESG application for subpoena, supra, attachment (List-
| ing of Proposed Witnesses). Rather, Mr. Barbe was
'

Manager of Accident Prevention dor Westinghouse
Electric Corp. and has held numerous other positions

,

in the safety, fire protection, and industrial hygiene
! fields.

!
|
!

|

_ . -
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was that, in the event of a hydrogen burn following a TMI-2

type accident, (1) the polyurethane would decompose from heat

(pyrolysis) ; and (2) the gases from the decomposition would

burn, increasing the pressure within the containment. Appli-

cant's witness, however, expressed the opinion that the "ad-

ditional energy increment" from burning of the polyurethane

gases would be " insignificant" and that containment pressure ,

essentially would not be increased. Tr. 5119.

| At the close of the hearing, the staff requested and

was granted additional time to review the record on this
,

subject and to file further testimony, if necessary (with
the right given the other parties to respond) . Finding the

record "sufficiently full" on this score and having no "sub-

stantial information to add," the staff filed an affidavit

on a detailed point of ice condenser construction to provide

"a more accurate depiction of the plant as constructed."

March 27, 1981 letter from Staff Counsel and accompanying

Affidavit of Noonan, et al. On that same day, CESG filed

an affidavit of Mr. Riley with his observations of the ice ,

condenser during a tour of the McGuire facility and his views

on the additional contributions to the plant's containment

pressure from polyurethane decomposition and burning. The

-
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applicant later filed a response to staff's affidavit. See

13 NRC at 673.

The Licensing Board admitted the staff's and applicant's

affidavits but found CESG's "not in response" to the staff

affidavit. Ibid. In its brief, CESG asserts

that Mr. Riley's affidavit "is obviously relevant and should

have been accepted into the record," but fails to explain the

respect in which its admission might have affected the outcome.
Br., p. 24. CESG has thus not established prejudical error.

III. Other Exceptions

As noted at the outset, CESG also filed exceptions to

the Licensing Board's April 1979 initial decision. There the

Board ruled against a number of contentions raised by CESG

relating to, inter alia, the need for the McGuire plant to

meet the anticipated power demands on applicant's system, the

availability of other alternatives to meet that demand, and

the cost-benefit balance of the plant.

CESG cites 11 instances in which the Licensing Board
;

,

assertedly erred in its disposition of those contentions
:

(Exceptions 18-28). Its brief, however, offers no record

support for its claims. Rather, CESG attempts to support

those claims by unsubstantiated references to developments
!

t

i
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purportedly occurring after the record closed. Br., pp. 38-42.

For example, arguing against the need for the plant, CESG

alleges that the actual growth in peak demand for electric

power is less than previously predicted. Id. at pp. 38-39.

And, in urging that the NEPA cost-benefit balance _hould now

be struck against the plant, CESG directs attention to the in-

crease in plant capital costs since the time of the earlier

estimates. Id. at pp. 39-42.

The appeal at hand must be dr7ided on the basis of the

Licensing Board record before us. If CESG believed there was

sufficient cause to reopen the record on NEPA issues, it was

free to seek such relief (as it successfully did in connection

with the hydrogen issue). Cf. ICC v. Jersey City _, 322 U.S.

503, 214 (1944). In the circumstancec, we strike Exceptions

18-28 for want of any offered record support. See 10 CFR

2.762(a), (e).

We have examined the remainder of CESG's claims of error

and find them either without substance or inadequately briefed.

See Public Service Electric and Gas Co. (Salem Nuclear Gen-

erating Station, Unit 1) , ALAB-650, 14 NRC 43, 49-50 (1981).

To the extent they are consistent with this opinion, ._
'

_.

tne Licensing Board's April l_8 r 1979 initial d66ision and
' ~ '

May 26, 1981rsupplemental initial decision are affirmed.
|.

__
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We also find reasonable assurance that the hydrogen miti-

gation and control system at McGuire can be operated without

endangering the health and safety of the public, during the

interim period in which applicant and the Commission continue

to explore the adequacy of the system in place and possible

long-term alternatives.

It is so ORDERED.

FOR THE APPEAL BOARD

0 0 - h &-- h_:,

C. Jgan Shoemaker
Secretary to the
Appeal Board

[The concurring opinion of Mr. Rosenthal follows, pp. 55-64.]

>

i

;

- . .- . _ . _._
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Mr. Rosenthal, concurring:

The Licensing Board concluded that there was no occasion to

decide whether the evidence established that the applicant's

hydrogen mitigation system would avert a containment breach in

the event of an accident of the TMI-2 variety. The foundation

of that conclusion was two-pronged: (1) the Commission's expli-

cit ruling in the TMI-l Restart proceeding that hydrogen control

measures need be considered only in the context of a " credible"

loss-of-coolant accident, b/ and (2) the Board's finding that

the occurrenca of a TMI-2 type accident at McGuire was "not

credible".

As the majority opinion points out, and as seems beyond serious
_

doubt, the TMI-l Restart guidance was correctly taken by the

Licensing Board to apply here. In the circumstances, it is not

surprising that a principal question raised by the CESG appeal

was whether that Board's finding on the " credible" issue was in

error.

Nonetheless, the majority opinion sidesteps that question.

Its basis for doing so is the Commission's June 29, 1981 order

addressed to whether the supplemental initial decision (author-

izing the issuance of full-power, full-term operating licenses

1/ Metropolitan Edison Co. (Three Mile Island Nuclear Station,
--

Unit No. 1) , CLI-80-16, ll NRC 6 74, 675 (1980).

.
. . . ..

. _ _ _ _ _ _ _ - _ _ _ _



-_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _

. .

-56-

|

for the two McGuire units) should be allowed to become immedi-

ately effective. CLI-81-15, 14 NRC 1. In the course of paving
|

the way for the issuance of such a license for Unit 1 alone,
the Commission took note of the fact that the applicant had

agreed to install and use an igniter hydrogen mitigation system.
|

| It added, without explanation, that it "believe(d) that in this

case installation and use of an appropriate hydrogen mitigation

system is required for adequate protection of the public health

and safety". Id. at 2.

I can certainly agree with my colleagues that this pro-

nouncement provided sufficient cause for our independent exam-

ination of the adduced evidence on the efficacy of the McGuire

hydrogen control mitigation system and the making of findings

ab initio on that matter. Similarly, I fully subscribe to the

analysis of that evidence contained in the majority opinion

and each of the determinations which flowed therefrom. I must,

however, record my disagreement with the refusal of my colleagues

also to pass judgment upon CESG's challenge to the ground of the

decision below. More specifically, I believe that, in the ab-

sence of an explicit contrary directive from the Commission, our

obligation to consider and determine those issues which the CESG

appeal properly put before us could not be erased by the June 29

order per se. I now turn to the underpinnings of this conclusion.

|

__ _ - _ - - - -- -
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1. The "immediate effectiveness" review which culminated

in the June 29 order was conducted under the authority of 10 CFR

2.764, as it had been then-recently amended. 46 Fed. Reg. 28627

(May 28, 1981). In relevant part, Section 2.764 (f) (2) provides

that, in the instance of a licensing board initial decision au-

thorizing the issuance of a full-power operating license, the

Commission will determine on its own initiative whether to stay

the ef fectiveness of that decision. / The Crcti.on goes on to

set forth the criteria which will be employed in making that

determination. Although those criteria do not wholly correspond

with the standards which govern decisions on motions for a stay

of an initial decision filed under 10 CFR 2.788(e), there is at

least a partial overlap. For example, one of the factors that

the Commission is to take into account in its Section 2.764 (f) (2)
review is "the likelihood that [an important substantive issue]

has been resolved incorrectly below"; in ruling upon a Section

2.788(e) stay motion, it must be determined, inter alia, whether

"the moving party has made a strong showing that it is likely

to prevail on the merits". 3/

2/ Until that determination is made, the initial decision is
-~

automatically stayed.

3/ The provisions of, and interaction between, Sections
2. 764 (f) (2) and 2.788(e) were discussed more fully in our

~-

decision denying CESG's motion for a stay of the supple-
mental initial decision, rendered two days after the
Commission's June 29 order. ALAB-647, 14 NRC 27, 29-30.
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In a two-tier appellate review system such as that pre-

valling in this agency, it is not customary for the superior

tribunal to take a look itself at the merits of a trial-level

decision in advance of any scrutiny of that decision by the

intermediate appellate body. And, where (as here) there is a

prescribed departure from the usual procedure in this regard,

a question naturally ar.'ses respecting the implications of the

detarminations of the highest authority in terms of the later

appraisal of the same aspects of the trial-level decision by

its subordinate. The Commission was not insensitive to this

consideration and dealt with it directly. Section 2.764 (f)

( 2) (vi) states explicitly that " [i]n operating license cases,

the Commission's review under this section is without prejudice

to Appeal Board * * * decisions * * *". Consistent with this

declaration, the June 29 order emphasizes that "[t]his effec-

tiveness decision is without prejudice to * * * the normal

appellate review of the Licensing Board's decision by the *

Appeal Board * * *". 14 NRC at 2. 4/-

4/ Section 2. 764 (f) (2) (v) does provide, inter alia, for
-~

the furnishing of specific instructions to the Appeal
Board in connection with the latter's review. No
such instructions were issued in the June 29 order.

1
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2. Patently, had the Commission's June 29 order not al-

luded to the need for an " appropriate" hydrogen mitigation

system at McGuire, we would have been duty-bound to decide the

principal issue presented by the appeal: the validity of the

Licensing Board's finding that the occurrence of a TMI-2 type
accident at McGuire was ''not credible" within the meaning of the

May 1980 TMI-l Restart order. For, once again, there appears

to be general agreement that that Board had not misread the

scope and effect of che latter order; i.e., its teachings ap-

plied to McGuire and required an evaluation of the adequacy of

the applicant's hydrogen mitigation system in this proceeding

only if a TMI-2 type accident at that facility was found

" credible".

Thus, my colleagues have allowed the June 29 order to

have a substantial -- indeed dispositive -- impact upon what

issues presented by the CESG appeal we would decide. As

earlier noted, I have no quarrel with the election to employ

that order as a springboard for a full evaluation of the

McGuire hydrogen mitigation system. Given the Commission's

articulated belief that an " appropriate" system of that stripe

was required, it made good practical sense to pursue that

course (so long as there was a sufficient record foundation

u
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for the evaluation) . 5_/ But I do not understand how it can be

suggested that we honor the Commission's admonition that its

order was without " prejudice" to Appeal Board review when we

use that order as providing, of itself, justification for not

reaching an issue which was both crucial to the outcome of the

case below and the focal point of the appeal. 6 /-

In this connection, what would my colleagues have done

had there been no (or an insufficient) evidentiary record on

the efficacy of McGuire's hydrogen mitigation system? Would

they still have declined to pass on the " credible" issue on

the strength of the June 29 order? If so, our only recourse

would have been to vacate the supplemental initial decision

and remand the cause to the Licensing Board with instructions

to take further evidence on the hydrogen mitigation system and

to render a new decision turning upon the adequacy of the

system. In such circumstances, there most assuredly would

have been no room for any claim that the June 29 order had not

--5/ Whether what was said in the June 29 order imposed a
legal obligation upon us to examine the sufficiency
of the hydrogen mitigation system (assuming the Li-
censing Board had correctly decided the " credible"
issue) is another matter.

JS / Notwithstanding my colleagues' disclaimer in their
footnote rejoinder on this matter, I remain persuaded
that such is the reality of what has occurred here.
Otherwise, I would have cast this opinion quite dif-

! ferently.
f

_ _ . _ _ _ _
.- -
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" prejudiced" the outcome of the appellate review. It would

have not merely prejudiced, but wholly determined that outcome. 1/

3. My misgivings regarding the ef fect which my colleagues.

! have given to the Commission's June 29 order in scoping our'

appellate review are reinforced by that order itself. As pre-
e

viously noted, the order does not illume the precise basis
;

i upon which the Commission collegially concluded that public

health and safety considerations dictated the installation and

use of an " appropriate" hydrogen mitigation system. To be sure,

in separate additional opinions, individual Commissioners laid

bare their quite divergent views on some aspects of the hydro-

gen generation problem. 14 NRC at 4-13. But the opinion for

i the Commission as a whole contains no explicit or implicit

indication that the TMI-l Restart guidance was being overturned.

By this observation, I intend no criticism of the Commis-

sion. Apart from the fact that it is not my role to assess the

:

7/ The Commission obviously was aware that the Licensing
--

Board had made no findings on the efficacy of the
McGuire hydrogen mitigation system. Yet, despite its
stated belief that such a system was required, it

j neither ordered a remand to the Licensing Board nor
directed us to make the. requisite findings (if possi-
ble on this record) . While I reiterate that it was
proper for us to adopt the latter course on our own,
the Commission's silence in that respect cautions i

against giving the statement in question the adjudica-- i
'

tory significance attributed to it by my colleagues.

,

.-4 e -. - , , , , - - , - , . - - - -, - - . .- -,,-
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wisdom or completeness of the decisions of superior tribunals,

I can readily understand why, in the totality of circumstances,

the Commission might have found it neither necessary nor feasi-

ble to dwell at length upon any of the conclusions summarily set

forth in the June 29 order. That order, af ter all, was not the

product of a detailed review of the Licensing Board decision and

underlying record, following full briefing and possible oral

argument. Rather, it issued but a month after the supplemental

decision (in recognition of the time limitation which the Com-

mission imposed upon itself in Section 2.764 (f) (2) (iv)) and had

a clearly defined and limited purpose: that of determining

merely whether the public interest would be best served by al-

lowing the supplemental initial decision to become effective

before appellate review had taken place. My point is simply

that the absence of any hint that the Commission was rescinding

the TMI-l Restart guidance supplies a particularly compelling

reason why we should have proceeded to decide the raised issue

as to whether the guidance was correctly applied on the record

of this case -- rather than simply discard the issue as having

been impliedly declared moot by the Commission. /

8/ I do not wish to be understood as believing that a de-
cision on that issue necessarily would have been easy.
The term " credible" is not defined in the TMI-l Restart~~-

order and, to my knowledge, it has not elsewhere ac-
quired a settled meaning for NRC regulatory purposes.
Nor for those purposes is the standard dictionary def-
inition particularly illuminating.

1



._ _

!

!. .

-63-

It may be that, in this particular instance, no operative

significance will attach to my colleagues' resort to the June 29

order in determining what tendered appellate issues should be

considered by us. But even if this be so, the question of the

propriety of that action retains future importance. It is a
i

virtual certainty that the Commission will be called upon with

increasing frequency to conduct "immediate effectiveness" re-

views of licensing board initial decisions in operating license

proceedings. And it is reasonable to suppose that, as in this

case, the order issued in connection with at least some of those

reviews will contain conclusions which might appear (without it

being so stated by the Commission) to have a bearing upon the

necessity that an appeal board reach a specific issue presented

to it on a Section 2.762(a) appeal. Thus, it can be expected

that the situation which has confronted and divided us here will

recur -- very possibly in a context where the appeal board's

treatment of it will have a discernible effect upon the outcome

of the appeal.

It is essentially for this reason that, notwithstanding

my full endorsement of the outcome of our deliberations in the

present case, I have felt constrained to ventilate the foregoing

|
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concerns. As I see it, there is ample warrant for further

Commission guidance respecting the use to be made by the

appeal boards of a statement contained in a section 2.764 (f) (2)

order which is not accompanied by explicit instructions as to

the effect that is to be given that statement in the course

of the normal appellate review. I am hopeful that that

guidance will be forthcoming.

Dr. Buck and Ms. Kohl have authorized me to state that,

although in disagreement with my views on the propriety of,

i

| not reaching the " credible" issue here, they share the belief
:

| that it would be helpful if the Commission clarified its intent

respecting the effect which appeal boards are to accord Section

2. 764 ( f) ( 2) orders.

i

|
|

|

|

|
!

t
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APPENDIX A

The MARCH and CLASIX Computer Codes

The MARCH code computes, among other things, the rate of

hydrogen generation that results from uncovering and over-

heating of the core.3 ! The MARCH code, developed and used by

Battelle, Columbus Laboratory in this proceeding, modeled the

upper and lower containment compartments with the ice condenser

as a junction, not a separate segment. Staff Exh. K,

fol. Tr. 4353, at p. 26. The code included models for ice bed

heat removal, structural heat sinks, return air fans and con-

tainment sprays. Ibid. 2_/

The CLASIX code, developed by Westinghouse / Offshore Power

Systems, is a multi-volume containment codeJL/ "which calcu- '

.

lates the containment pressure and temperature response in the

:
4

_1/ As explained by the staff, the rate of hydrogen produc-
tion is usually steam limited: "The rate of hydrogen :

release from the primary system depends on the rate of
steam release and the mass fraction of hydrogen in the
total steam volume. " Staff Exh. K, fol. Tr. 4353, at
p. 18.

2/ The sprays are assumed, due to code restraints, to re-
move heat only after all the ice is melted. --Id. at'

p. 26.

--3/ The model for McGuire utilized six volumes which were
interconnected by appropriate flow paths. Applicant
Exh. 5B, at p. 2-15. This permits representation of sev-
eral of the major subcompartment volumes, e.g., the
upper containment volume, the ice condenser, and the
lower containment volume, which is divided into several
subvolumes.

(
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separate compartments." Id. at pp. 20-21. See also

Applicant Exh. SB, at pp. 2-15 - 2-20. The CLASIX code

also models the containment air return fans, spray and

flow paths through the ice condenser doors, and can track

the distribution of the important components in the con-

tainment atmosphere (oxygen, nitrogen, hydrogen and steam).

Staff Exh. K, fol. Tr. 4353, at p. 21. See also Applicant

Exh. SB, at p. 2-16, Figures 1 and 2, fol. p. 2-20.

-- .-- -- ____________________________.____J
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APPENDIX B
,

! Documents Excluded by the Licensing Board

Exhibit Title of Institutional Summary
Number Document Author Description

i

42 " Analysis of Battelle, Portions of MARCH
the TMI Acci- Columbus computer code anal-
dent and Laboratory yses of variations
Alternative in system operation

| Sequences," in a TMI-accident
NUREG/CR-1219, scenario. Portions
pp. V-Vi, 1-1 consist of the

1-4, 2-1 Abstract and Summary-

2-8 sections and a fac--

tual recitation of
the TMI accident.1

.

| 43 Id., pp. 5-1, Portions consisting"

5-18, figs. 5-3, of MARCH analyses of
5-4, 5-5 alternative scenarios.

44 Id., pp. 8-1 Portions consisting"

j to 8-8 of MARCH analyses of
hydrogen burning in

: TMI Accident.
i
' 45 " Testimony of NSAC Proposed applicant

A. D. Miller testimony by a
; Regarding Hy- Nuclear Safety Anal-

drogen Produc- ysis Center (NSAC)
tion at TMI" member on events

leading to, and
amount of hydrogen
generated during,
the TMI accident.
Contains portions
of "NSAC-1" study
(11 pages & figures).

;

4

4

}
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Exhibit Title of Institutional Summary
Number Document Author Description

46 " Hydrogen R&D Asso- Report to NRC on
Problems in ciates ice condenser
Sequoyah plant contain-
Containment" ment response

to hydrogen pro-
duction, burn-
ing and mitiga-
tion by igniters
(7 pages &

.

appendices).

47 Memorandum NRC NRC technical
memorandum com-
menting on Com-
mission Paper
SECY-80-107, " Pro-
posed Interim Hydro-
gen Control Require-
ments for Small Con-
tainments" (7 pages
& figures).

48 NSAC-1: NSAC Portions of a NSAC
" Analysis of study (NSAC-1) of the
Three Mile TMI-2 accident, consist-
Island Unit- ing of 3 diagrams related
2 Accident," to the TMI-2 ECCS.
Figures TH9,
TH10, TH11

49 Id., Ap- NSAC Portions of an appendix
pendix PDS, describing the TMI-2
pp. 12-14 plant computer.

w _ -
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Exhibit Title of Institutional Summary
^ '' '

-
'

,

Number Documet3 Author Description " - '

'

50 Memorandum NRC NRC memorandum _.

analyzing and' eval-
uating selected TMI-2' , ,;,

containment related
' ''

- '

issues (7 pages).
, -

'
,

. . ,

-
,

51 "Sequoyah R&D Asso- Critique of Ames
Containment ciates analysis of sequoyah
Analysis" Containment (22 pages).

,

.,

,. ..,

f f

52 Memorandum NRC NRC memorandum with - '
'
-

attached McGuire -

draft SER Supplembr.'c
,

(4 pages). . ,

/ ^%

,, s -

o ,f -

53 Transcript NRC Portion of tranicript' 'l 1
~

of 248th ACRS discussing North' Anna 2 ;'

Meeting, Dec.5, Residual Heati Refioval.
1980, pp. 339- System. / )
405 '

-

- .
,

8 . .-. ,-

54 NSAC-1, supra, NSAC Portion of NSAC-1 .

Appendix ERV, appendix discussing
pp. 1-5 the_TM1-2 Electro- . . -

matic Relief Valv'e.
-

-

_

-

. ,.

55 Id. Appetidix to NSAC'-l"

Ajipe,ndix PDS, discussing plant-data
pp. 1-6 sources for' TMI--2 -

.,

accident. I

.c -
.,
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J Exhibit Title.of s Institutiona1' Summary
~

Mumber Dociument Author Description*

'

- ,

56 Id. e' NSAC Diagrams relating toe

figu,res''OTSG-1 ", TMI-2 steam generator'

,

1
'

', ' system.f nand OTSG 2,, ,

and Appendix''-

e - -RCPCS-1
* f }

*

, ..
,,

>-
-r . NRC Staff answers to58

'

"NRC Staff NRC

.
CESG Interro-

~

various questionsAnswer.s ' to' -~

posed by CESG.'

'
gatories an'd'
Requests for
Documents" ,

. 59 "Some Very Brookhaven Evaluation of con-
- Preliminary National sequences of H burn-3

Results of Laboratory ing in a wide fange
Short-Term of degraded core ac-
Analysis (3- cidents in a PWR ice.,', week study) ~ condenser plant with
of Hydrogen ,,, ignition sources in-
' Combustion stalled (10 pages,
during Degraded , 139 figures).

,

' Core Accidents -
in the Sequoyah
Nuclear Plant in
the ' Presence of,_

' Glow-Plu9s"~
e
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*- DescriptionNumber Document al Author

62 " Reactor Safe- Sandia AccidenttProcess
Analysis' forty Study Meth- Nati^onal

.

s

odology Labora > Sequoyah (13
Applications tories pages plus figures

'

Program: & tables). -

Sequoyah #1,"
NChapter 8, _ ,

' ' '
NUREG/CR-1659.

-- ,
'

%-

Staff M "Some Hydrogen R&D Asso- Analysis and
Control Con- ciates interpretation of

'

siderations -(for
' igniter tests (26-

for Ice Con- Lawrence pages including
denser Nuclear Livermore computations).
Plants" National

'
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