
-

.

~

= = ========= =======

Transcript of Proceedings |
"

o

" UNITED STATES Of AMERICA o

PRESIDENT'S COMMISSION ON THE ACCIDENT AT o

THREE MILE ISLAND

; o

o

!

! o

!
j o

| DEPOSITION OF: DENWOOD ROSS _

| (_SUPPIIMENT INCLUDING EXHIBITS 8 THROUGH 14). -0

\ - \

| _ o

!

- 0

0| . s

'

.

o

Bethesda, Maryland o
,

| P00lFORIGINA_
"^- ""-

i
j if

|
j o

o
,

il
4

| Acme Reporting Company
. 0[C5C$ Ee50Meri |0

| 1411 K Street, N.W. g j

S 900
" V Wasningen. C. C. 20CCS

\ (202) 623-4888 gS
0

+ = = = = =================

. _ .- . - __ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .-



.

. .
.T.
.

.

0/Y-77-v0
0

.

April 30, 1979

MEMORANDUM FOR: Edward S. Christenbury. Chief Hearing Counsel, OELD

FROM: D. B. Vassallo, Assistant Director for Light Water
Reactors, Division of Project Management

SUBJECT: I&E EVALUATIONS - REACTOR INSPECTOR CONCERNS REGARDING
B&W PLANTS (BN-79-10)

Our memorandum to you of April 2,1979 recocmending that I&E evaluations
be provided to appropriate Boards also advised that we would request a
review by DSS which could lead to.additior.al information for the Boards.

We are _ sed by DSS that the current workload associated with the Three'

Mile Island-2 incident has postponed any review of the subject material.
We will follow this and keep you advi. sed.

Cri:;h.. 2.' nu uy.

D. B. Vasst.!!o

~( '

D. B. Vassallo, Assistant Director
for Light Water Reactors

Division of Project Management.

.

cc: H. Denton Distribution
E. .ase Central File
D. 'isenhut NRR Reading-

J. tavis. IE F. Williams.

R. Boyd F. Williams Reading
R. Mattson J. Lee.

,

V. Stello-

.. ..
''

R. DeYoung . .. ..
'

; V. Moore . . .

L. Nichols .

B. Grimes .

J. Stol: .

R. Baer .

O. Parr

P00R BRE Eh ir' :
R. Martin .

'

r9h AD: LWR:DPM |
|

. , , .

l ,,,,,,,,[.ffTiMs/bm DBVassallo
\ n c ~ i,, Minx,n

.______ _:
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- April 2,1979

MEMORANDUM FOR: Roger J. Mattson, Director, Division of Systems Safety
. . , . .

FROM: D. B. Vassallo, Assistant Director for Light Water Reactors,
Division of Project Management

SUBJECT: I&E EVALUATIONS - REACTOR INSPECTOR CONCERNS REGARDING
- B&W PLANTS (BN-79-10)

The enclosed I&E evaluations have been provided to OELD for transmittal to
, ,

appropriate Boards.
. . . ..

.. . . . . .

Because the concerns are highly technical and in particular, the concern
in Item 3 relates to the THI-2 transient we are providing them to you
under separate cover for your consideration. Please advise us of any
additional assessment of these concerns which should be provided to the

- Boards.
u gi s.p ,a by*

(n).
D. B. Yassallo

. .

D. B. Vassallo, Assistant Director
. for Light Water Reactors.

Division of Project Management
'

Enclosure:.. . , ,

As stated . .. ....,

~

cc: w/o enclosure . . . . ....,' ? " H. Denton L. Nichols .. . . Distribution
E. Case B. Erimes Central File4 .' ~ ~ - D. Eisenhut J. Stolz . NRR Reading.

, 9.. J. Davis R. Baer . - F. Williams
! .' R. Boyd O. Parr' F. Williams Reading'i- R. Mattson S. Varga

V. Stello IE (7)
. J. Lee."'

R. DeYoung D. Thompson.
. ..

V. Moore
. . . . .

..

-

o P00RORBINL|

.

/-

.w TC;Dg AD: LWR:DP_ , ,

m ,e fff94, Mis /bm DBVassallo</('
*

_
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April 2,1979

:

I

MEMORANDUM FOR: Edward S. Christenbury, Chief Hearing Counsel. OELD j

FROM: D. B. Vassallo, Assistant Director for Light Water
i Reactors, Division of Project Management !

SUBJECT: ADDITIONAL INFORMATION - BOARD NOTIFICATION BN-79-10 -
REACTOR INSPECTOR CONCERNS REGARDING B&W PLANTS

Our recocr::endation (SN-79-10) for Board Notification on this subject was
.

provided in our memorandum of March 6, 1979. At that time we advised that
additional Board information would .be provided following receipt of the. . ,

IaE evaluations. The evaluations were provided to this office by the
uclosed D. Thompson to D. B. Vassallo memorandum of March 29, 1979. We
concur that they be provided to the. appropriate Boards.

'

By separate memorandum we will request a review by DSS which could lead
to additional information for the Boards. We reccatend, however, that
the enclosed I&E evaluation be provided at this time and not held up on
the basis of any further review.

Cn,;n, iss:d bys
.

t. D. B. Vasn!!3
*

.

D. 8. Yassallo, Assistant Director
~

for Light Water Reactors.

Division of Project Management

Enclosure: .

v As stated
.

.

5. ' . cc: H. Denton L. Nichols .

Central File
Distribution

T E. Case B. Grimes*

' - D. Eisenhut J. Stolz NRR Reading
J. Davis R. Baer F. Williams
R. Boyd O. Parr F. Williams Reading~

'/ R. Mattson S. Varga .J. Lee -

V. Stello IE (7)
R. DeYoung D. Thompson*

.

- V. Moore

P00R~0RGINALO .

/
,@ AD: LWR:0D"T-

- . m. . ,

v . . b. s/bm DBVassallo
JLnNuo,

a m /7a _
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[sa nee r UNITED ! T ATES

- ** . *g NUCLEAR REGULATORY COMMISSION

,.. g . w. ,j WASHINGTON. D. C. 20565-

';*....o* MAR 2<3 goy 9

.

ISMORANDUM FOR: Domenic B. Vassallo, Assisant Director for Light
Wacer Reactors, NRR

FROM: Dudley Thompson, XOOS

SUBJECT: INFORMATION FOR BOARD NOTIFICATION - DAVIS-BESSE
UNITS 2 & 3 AND MIDLAND UNITS 1 & 2
REFERENCES: 1. Memo: Thompson to Vassallo dtd 3/1/79

2. Memo: Thompson to Vassallo dtd 3/12/79

As noted in the above referenced submittals additional information

in the form of staff discussion and evaluation wculd be forthcoming on
O the captioned board notification. Enclosed is the additional informa ,

( tion for submittal to the appropriate Boards.
'

,
.,,-]f'-

, ' , fft. ~ ~ , ..'i%g
Dudley 'p'hompson, Exe,cutive OfficerT

for O erations Support-

Office of Inspection and Enforcement

Enclosures:
1. Memo: Moseley to Thompson

dtd 3/28/79 w/encls.

2. Memo: Moseley to Thompson
dtd 3/29/79

cc: N. C. fioseley, IE, w/o encl
IS. E. Bryan, IE, w/o enci

.

J. F. Streeter, RIII, w/enci
J. S. Creswell, RIII, w/enci
G. C. Gower, IE, w/ encl
IE Files w/ encl

O1
''

CONTACT: G. C. Gower, IE
i 49-27246

|
! (

_ _ _ _ _ _ _ _ . . _ - _ . . ._ __ _ . - - . -
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# % UNITED SuTES *

*:x 4 NUCLEAR REGULATORY COMMISSION
. ! Xfg) j

.

WASHINGTON, O. C. 20555
?- , t

g; v ,/ March 29, 1979
* ..*.

MEMORANDUM FOR: Dudley Thompson, Executive Officer for
Operations Support, IE

FROM: Norman C. Moseley, Director, Division of
Reactor Operations Inspection, IE

SUBJECT: NOTIFICATION OF LICENSING BOARDS

In light of the transient experienced at Three Mile Island
' on March 28, 1979, we will review our preliminary evaluation of

Item 3 contained in my March 28, 1979 memorandum to you. It is

possible that the additional in. formation will cause our assess-

ment to change.
.

.

[M
forman C. Moseley
Director-

Division of Reactor
Operations Inspection, IE

cc: S. E. Bryan
E. L. Jordan
R. F. Heishman, RIII'

'

J. C. Stone
O. C. Kirkpatyick
G. C. Gower /
V. D. Thomas

!
,

*

- - - - , - - _ _ , , , . . - - . - , - . - , . - _ _ _ , , _ _ _ ,_,-
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MEMORANDUM FOR: Dudley Thompson, Executive Officer for
Operations Stpport, IE

FROM: Norman C. Moseley, Director, Division of
Reactor Operations Inspection, IE

SUBJECT: NOTIFICATION OF LICENSING BOARDS

.

On February 28, 1979, six items concerning Babcock and Wilcox
designed nuclear plants were sent to you for forwarding to the
appropriate 1-icensing boards. At that time only a preliminary
evaluation had been done. We have completed our evaluation of
each.of the items and that information is enclosed. This
additional information should be forwarded to the licensing

) boards.
-

. *

_ _
|,,,.o > hk~' V

Norman C. Moseley
Director-

Division of Reactor
Operations Inspection, IE

Enclosure:
Evaluations of Concerns

cc: S. E. Bryan " '

E. L. Jordan
-

R. F. Feishman, RIII '

J. C. Stone
D. Kirkpatrick

LG M Gower
| Y. D. Thomas

,

I o. g

CONTACT: J. C. Stone
"

O' (x28019)
~

;V s
.

.

*
.
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EXCERPT FROM MD10RANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED-

JANUARY 8, 1979, FROM J.S. CRESWELL TO J.F. STREETER
_

l. During a recent inspection at Davis-Besse Unit 1 information has
been attained which indicates that at certain conditions of reactor
coolant viscosity (as a function of temperature) core lif ting may
occur. The licensee inf ormed the inspector that this issue

involves other B&W facilities. The Davis-Besse FSAR states in
Section 4.4.2.7:

The hydraulic f orce on the f uel assembly receiving the
most flow is shown as'a function of system flow in Figure

4-39 Additional forces acting on the fuel assembly are the*

i assembly weight and a hold down spring force, which resulted
in a net downward force at all etnes during normal station

operation..

The licensee states that there is a 500 F interlock for the start-
i

ing of the fourth reactor coolant pump. However , no Technical

Specification requires that the pump be started at or above this
t emperatur e. A concern regarding this matter would be if assem-

\ blies moved upward into a position such that control rod move-'

. ment would be hindered.

s DISCUSSION AND EVALUATION

The potential for core lifting in B&W plants is a concern which
has been previously reviewed by NRR. The concern was first rais ed
in connection with the Oconee 2 and 3 reactors, where the primary coolant

;

[
flow rates were found to be in excess of the design flow rates. For

| example, the Unit 2 flow rate was found to be 111.5% of the design flow
|

rate. Since this was very near the predicted core lif t flow rate of
111.9%, an analysis was done by B&W to determine what effect core lifting
would have on the previous safety analysis for these plants. This

analysis (dated May 2, 1975) indicated that the potential for core
lifting did not result in an unreviewed safety question. A subsequent
review of this B&W analysis by NRR also concluded that an unsafe condition'

did not exist (letter from R. A. Purple to Duke Power, dated 9/24/75) .
It should be noted that the potential vertical displacement of the core
is limited to a very small distance by the upper core support structure.
Corn lifting at power would result in a slight reduction in reactivity.

since the rising fuel would tend to engage the withdrawn control rods
to a slightly greater extent than it would in the bottomed condition.
The amount of this change in reactivity is, of course, available for
reinsertion should the fuel settle back to its original position. The

) potential reactivity increase caused by the settling of the 16 centrally
' located control rod assembly elements (assumed to have been subject to''

lif ting in the Oconee 2 reactor) was calculated to be 0.1% a K/K. This
value is insufficient to have much effect on the accident and transient,

E safety analyses.,
s. .

- . - - - . - - - 7--. - , . , - - - , . - . - . - - - . , - , , , . . , , , , , _ , ,, , ,,,,.,.,,,-.-,,,,-,.,_e,--,,. ,
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An a'dditional concern was the potential for damage to the fuel assembly
,

and fittings which might be caused by frceting due to repetitive fuel I
'

movement. Consequently, Duke Power was requested by NRR to make certain
!examinations of the Oconee 2 fuel during the first refueling to confirm

that fuel element motion was not occurring. The results of this I

examination (letter from W. O. Parker to R. C. Rusche dated 7/21/76) l

showed that no fuel lifting or other type of motion had occurred during
the first cycle of operation.

After the core lift concern was identified, 36W developed never types
of fuel holddown springs which provide more margin against core lifting
than the previous springs did. It is our understanding that the never

types of springs have been installed in all 36W reactors.
.

For these reasons, we believe that there is presently little likelihood
that core lifting will occur during normal power operation. At lower

temperatures, there is an increased flow induced lifting force on the
fuel due to the higher viscosity of the reactor coolant. Consequently,
we view the restriction against 4 pump operation below 500 F as a
prudent precaution against fuel fretting. However, since the potential

for core lif ting has little safety significance and because critical
operation below 500 F is not permitted, we have no basis to recommend~

including this restriction in the Technical Specifications.
,

.
,

.
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EXCERPT FROM HEMORANDUM ENTITLED "CONVETING NEW INF0501ATION TO LICENSING
' /. -- 30ARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDL\ND UNIIs 1 & 2", DATED

JANUARY 8,1979, FROM J.S. CRESWELL TO J.F. STREETER

\

2. Inspection Report 50-346/78-06, paragraph 4, reported reactivity -
power oscillations in the Davis-Besse core. These oscillations
have also occurred at Oconee and are attributed to steam genera-

tor level oscillations. B&W report 3AW-10027 states in A9.2:

The OTSG laboratory model test results indicated that
periodic oscillations in steam pressure, steam flow, and
steam generator primary outlet temperatures could occur
under certain conditions.

It was shown that the oscillations were of the type associa-.

ted with the relationships between f eedwater heating chamber
pressure drop and tube nest pressure drop, which are elimi-
nated or reduced to levels of no consequence (no f eedback
to reactor system) by adjus tment of the tube nest inlet
resistance. As a result of the tests, an adjustable

'

orifice has been installed in the downcomer section of the
steam generators to provide for adjustment of the tube
nest inlet resistance and to provide the means for elimina-
tion of oscillations if they should develop during the-

! operating lif etime of the generators. The initial orifice
setting is chosen conservatively to minimize the need for
further adjustment during the startup test program.

We also note that the effect on the incere detector system for'

monitoring core ~ parameters during the oscillations is not clear.

DISCUSSION AND EVALUATION

Power Oscillations of the order of 1.5% of full power have been observed
,

at all of the Oconee plants and are considered normal. In 1977 the

power oscillations experienced by the Oconee 3 reactor increased to a
maximum of 7.5% of full power. At that time the problem was reviewed by'

NRR with the conclusion that there was no significant safety considera-
tion at that value (Note to 3. C. Buckley from S. D. !bcKay, dated
Janua ry 27, 1978). It should be noted that the 7.5% power oscillations
cause about a 1 F oscillation in core average temperature due to the
short period of the oscillations. The important cere safety parameters,
which are, the departure from nucleate boiling ratio and the average
maximum linear heat generation rate are affected very little by oscilla-
tions of this amplitude. The primary cause of the power oscillations
is believed to be a fluctuation of the secondary water level in the

'

ste a generators. This can be minimized by increasing the flow resistance
.

9

-

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



_ _ -_.

'' * Scccion 2.,. -2-.

"
,

I

in the downcomer region of the steam generators. The corrective effort
at Oconee 3 was complicated by the fact that the crifice plate provided
for this purpose could not be fully closed.

However, the oscillations at other 3&W plants have been kept to about
1.5% of full power by appropriate adjustment of the cowncomer flow
resistance. For these reasons, the power oscillations at B&*f plants

'
are not considered to be a significant safety concern.

.

.
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EXCERPT FROM MEMORANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSINO
' BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS l 5 2", DATED

JANUARY 8, 19 79, FROM J.S. CRESWELL TO .I.F. STREETER

C
\

3. Inspection and Enforcement Report 50-346/78-06 documented that
pressurizer level had gone offscale f or approximately five
minutes during the November 29, 1977 loss of offsite power event.
There are some indications that other B&W plants may have prob-
lems maintaining pressuri:er level indications during transients.
In addition, under certain conditions such as loss of f eedwater

at 100% - T with the reactor coolant pumps running the pres-
surizer ma.y void ccmpletely. A special analysis has been per-
formed concerning this event. This analysis is attached as
Enclosure 1. Because of pressurizer level maintenance prob-
lems the sizing of the pressurizer may require further review.

,

Also noted during the event was the f act that Tcold went off-
scale (less than 5200F). In addition, it was noted that the
makeup flew monitoring is limited to less than 160 gpm and
that makeup flow may be substantially greater than this value.
This information should be examined in light of the require-
ments of GDC 13.

DISCUSSION AND EVALUATION

( The event at Davis Besse which resulted in loss of pressurizer level
/"'s indication has been reviewed by NRR and the conclusion was reached
( ,) that no unreviewed safety question existed.

The pressuriser, together with the reactor coolant makeup system, is
designed to maintain the primary system pressure and water level within
their operational limits only during normal operating conditions.
Cooldown transients, such as loss of offsite power and loss of feed-
water, sometimes result in primary pressure and volume changes that
are beyond the ability of this system to control. The analyses of
and experience with such transients show, however, that they can be
sustained without compromising the safety of the reactor. The principal
concern caused by such transients is that they might cause voiding in
the primary coolant system that would lead to loss of ability to ade-
quately cool the reactor core. The safety evaluation of the loss of
of fsite power transient shows that, though level indication is lost,
some water remains in the pressurizer and the pressure does not decrease
below about 1600 psi. In order for voiding to occur, the pressure must
decrease below the saturation pressure corresponding to the system
temgerature. 1600 psi is the saturation pressure corresponding to
605 F, which is also the maximum allowable core outlet temperature.-

| Voiding in the primary system (excepting the pressurizer) is precluded

| in this case, since pressure does not decrease to saturation.

I

t

t. )|
.. ,.y
F| .
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!

(s - The sa fety analysis for more severe cooldown transients, such as the
loss of feedwater event, indicates that the water volume could decrease
to less than the cystem volume exclusive of the pressurizer. During
such an event, the emptying of the pressuri:er would be followed by
a pressure reduction below the saturation point and the formation of
small voids throughout much of the primary system. This would not
result in the loss of core cooling because the voias would be dispersed
over a large volume and forced flow would prevent them from coalescing
sufficiently to prevent core cooling. The high pressure coolant

! injection pumps are started automatically when the primary pressure
decreases below 1600 psi. Therefore, any pres sure reduction which is
sufficient to allow voiding will also result fa water injection which
will rapidly ' restore the primary water to nornal levels.,

,

For these reasons, we believe that the inability of the pressurizer
and normal coolant makeup system to control same transients does not
provide a basis for requiring more capacity in these systems.

General Design Criterion 13 of Appendix A to 10 CFR 50 requires
instrumentation to monitor variables over their anticipated ranges
for " anticipated operational occurrences". Such occurrences are
specifically defined to include loss of all offsite power. The fact__

[ that T cold goes off scale at 520 F is not considered to be a deviation

from this requirement because this indicator is backed up by wide
range temperature indication that extends to a low limit of 50 F.s s

( Neither do we consider the makeup flow monitoring to deviate since
the amount of makeup flo.w in excess of 160 gpm does not appear to be
a significant factor in the course of these occurrences.

The loss of pressurizer water level indication could be considered to

deviate from CDC 13, because this level indication provides the principal
means of determining the primary coolant invento ry. However, provision
of a-level indication that would cover all anticipated occurrences may.

not be practical. As discussed above,. the loss of feedwater event can
lead to a momentary condition wherein no meaningful level exists,
because the entire primary system contains a steam water mixture.

It should be noted that the introduction to Appendix A (last paragraph)
recognizes that fulfillment, of some of the criteria may not always be
appropriate. This introduction also states that departures f rom ther

.

Criteria must be identified and justified. The discussion of GDC 13
in the Davis Besse FSAR lists the water level instrumentation, but
does not mention the possibility of loss of water level indication

, during transients. This apparent omission in the safety analysis
will be subjected to further review.
.

% e

('
l
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_ EXCERPT FROM MD!ORANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
-

BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED

JANUARY 8, 1979, FROM J.S. CRESWELL TO J.F. STREETER

v
4. A memo frem 36W regarding control rod drive system trip breakar

maintenance is attached as Enclosure 2. This memo should be
evaluated in terms of shutdown margin maintenance and ATWS
considerations particularly in light of large positive moderator
coef ficients all'owable with S&W f acilities.

DISCUSSION AND EVALUATION

Our investigation of the above circuit breaker problems has revealed
that eight failures of reactor scram circuit breakers to trip during
test have been reported from Babcock & Wilcox (36W) type operating,

facilities since 1975. In each case, the faulty circuit breaker was
identified as a GE type AK-2 series (i.e., AK-2A-15, 24, or 30). The
causes for failure were attributed to either binding within the linkage
mechanism of the undervoltage trip device (UV) and trip shaft assembly
or an out-of-adjustment condition in the same linkage mechanism. 36W

and CE' determined that the binding and the out-of-adjustment conditions
resulted from inadequate preventive maintenance programs at the affected
operating facilities.

.
'

( In addition to the breaker problems experienced at the B&W facilities,
three circuit breakers of the aforementioned GE type ' failed in similar
fashion at the Oyster Creek operating facility on November 26, 30, andg

( ) December 2,1978. As in each case above, cleaning and relubricating
of the UV/ trip sha"t assembly within the circuit breaker was required to
ggogre,c_t the problem. ft is significant to note that during the Nove=ber

30, 1978 e, vent, both redundant service water pump circuit breakersc . 1

. failed to trip as required during the loss of of f-site power test. These
failures in turn created a potential overload condition on the emergency
busses during the sequential bus loading by each diesel generator.

However, both diesel generators successfully picked up their required
bus loads without experiencing a unit shutdown from an overload condit en.
With. respect to the generic implications and safety significance of this
issue, both B&W and CE are in the process of issuing alert letteri to
their customers. These letters are scheduled for issuance by late
March and will describe the causes for failure and provide recommendatio. s

to resolve the problem. ,

Based on our study findings "and on information obtained in discussions
about the breaker problem with the knowledgeable people from B&W, GE and

,

Region II, we plan to issue an IE Circular covering the matter. The|- -

thrust of the Circular will be directed toward the need for adequate
'

' preventive maintenance programs at all operating facilities. Specific
recommendations from GE to resolve the above breaker problem will also
be mentioned in the Circular.

O
V

_
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EXCERPT FROM MEMORANDUM ENIlTLED " CONVEYING NEW INFORMATION TO LICENSING ;

BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED |,
'JANUARY 8, 1979, FROM J.S. CRESWELL TO J .F. STREETER

5. Inspection and Enforcement Report 50-346/78-17, paragraph 6 refers
to inspection findings regarding the capability of the incore
detector system to determine worst case thermal conditions. The
reactor can be operated per the Technical Specifications with the
center incore string out of service. If the peak power locations

is in the center of the core (this has been the case at Davis-
Besse), factors are not applied to conservatively monitor values

such as Fq and F delta H.
i

DISCUSSION AND EVALUATION
.

We do not believe that there is c valid basis for requiring the center
string of incore detectors to be always operable in B&W reactors.

|

The power distributions for various plant conditions, throughout the fuel
cycle, are calculated prior to the operation of the reactor. The power
distribution is verified at the beginning of operation, and periodically
thereafter, by compar_ son with the available incore detectors. The power

(~'} in fuel asse=blies that lack detectors (including those with failed
detectors) is derived by using the known power distribution to determinew-

(- detectors. These ratios can then be multiplied by the power in the
the power ratios between such an assembly and nearby assemblies that have

measured assemblies to derive the power level in any specific unmeasured
assembly. The central assembly is not fundamentally different than any
other assembly in this respect. Although this assembly is the highest

' powered assembly in the Davis Besse reactor at the beginning of the fuel
cycle, this.is not the case at all reactors. Nor does the central assembly
have the highest power, in the Davis Besse reactor, at the end of the
first fuel cycle. Since there is some variation betveen the calculated
power distributions and the actual ones, an appropriatt margin is
assumed for this variation in establishing the allowable power peaking
factors.

,

Fixed incore detectors must function in an extremely harsh environment
and are subject to high failure rates. In order to ensure that an ade-
quate number will survive the fuel cycle, many more detectors are
installed than are necessary for the power distributions deter =inations.
To require the cent al string to be always operable would likely result
in unnecessary power restrictions. Neither the standard Technical

; Specifications (STS) for B&W plants nor the STS for CE plants (which
i also have fixed incore detectors) require the central detectors to be

*

operable.-

<
s.
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EXCERPT FRCM MEMORANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
BOARDS - DAVIS-BESSE UNITS 2 i 3 C D MIDLAND UNITS 1 & 2", DATED

JANUARY 8,1979, FROM J.S. CRiSWELL TO J.F. STREETER

6. Enclosure 3 describes an event that occurred a't a B&W facility
which resulted in a severe thermal transient and extreme dif-
ficulty in controlling the plant. The af orementioned f acilities
should be reviewed in light of this information for possible
safety implicatiera.

DISCUSSION AND EVALUATION

Following the cooldown transient at Rancho Seco, NRR evaluated the event
and concluded that no structural damage had occurred to the primary
coolant system which would preclude future operation of Rancho Seco.

,

However, in their safety evaluations they concluded that positive steps
should be taken to preclude similar transients and that the generic
implications of this event should be reviewed. In addition, IE initiated

a Transfer of Lead Responsibility, Serial No. IE-ROI 78-04, dated
April 25, 1978, recommending that:

) 1. NRR perform a generic review of the non-nuclear instrumentation
power supplies for other B&W units, it' desie changes to the non-s-

nuclear instrumentation (NNI) power supplies are required at
Rancho Seco.

. .

2. NRR evaluate the susceptibility of E&W plants to other initiating
events or failures which could cause similar significant cooldown

transients.

This event is currently being evaluated by NRR.

.

! \s /
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0T ~. NUCLEAR REGULATORY COMMisslON-

1 7 ,g WASHINGTON, D. C. 20555,

*+,*.O...f hfAR 2 91979

MEMORANDUM FOR: Domenic B. Vassallo, Assisant Director for Light
Water Reactors, NRR

FROM: Dudley Thompson, XOOS

SUBJECT: INFQRMATION FOR BOARD NOTIFICATION - DAVIS-BESSE
UNITS 2 & 3 AND MIDLAND UNITS 1 & 2
REFERENCES: 1. Memo: Thompson to Vassallo dtd 3/1/79

2. Memo: Thompson to Vassallo dtd 3/12/79

As noted in the above referenced submittals additional information

in the form of staff discussion and evaluation would be forthcoming on

the captioned board notification. Enclosed is the additional informa-

( tion for submittil to the appropriate Boards.

.
-

/ /
. t

|Oudley 'T ompson, Executive Officer- |- :?.% p '..'.< % ,
for Op'erations Support

Office of Inspection and Enforcerrent

Enclosures:
1. Memo: Moseley to Thompson

dtd 3/28/79 w/encls
2. Memo: Moseley to Thompson

dtd 3/29/79

cc: N. C. Moseley, IE, w/o encl
S. E. Bryan, IE, w/o enci
J. F. Streeter, RIII, w/ encl
J. S. Creswell, RIII, w/enci
G. C. Gower, IE, V/enci
IE Files w/enci

|

| CONTACT: G. C. Gower, IE'

49-27246

-
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y ':3 NUCLEAR REGULATORY COMMisslON
; wAsamcTon. o. c. 20sss

g *.sJ / March 29, 1979t -
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.

MEMDRANDUM FOR: Dudley Thompson, Executive Officer for
Operations Support, IE

FROM: Norman C. Moseley, Director, Division of
Reactor Operations Inspection, IE

SUBJECT: . NOTIFICATION OF LICEN3ING BOARDS

In light of the transient experien.ed at Three Mile Island

on March 28, 1979, we will review our preliminary evaluation of
(, -

Item 3 contained in my March 28, 1979 memorandum to you. It is
,

,

possible that the additional information will cause our assess-

ment to change.

M
forman C. Moseley
Director
Division of Reactor

'

Operations Inspection, IE

cc: S. E. Bryan
E. L. Jordan
R. F. Heishman, RIII

'

J. C. Stone
iD. C. Kirkpatf ck

G. C. Gower /
V. D. Thomas

|
.

|
. . _ .
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UNITED STATES
g' 'g NUCLEAR REGULATOPY COMMisslON.

;; .;* .t WASHINGTON. D. C. 20555

*****+0
I,1AR 2 81973

MEMORANDUM FOR: Oudley Thompson, Executive Officer for
Operations Support, IE

FROM: Norman C. Moseley, Director, Division of
Reactor, Operations Inspection, IE

SUBJECT: NOTIFICATION OF LICENSING BOARDS

.

On February 28, 1979, six items c5ncerning Babcock and Wilcox
designed nuclear plants were sent to you for forwarding to the
appropriate licensing boards. At that time only a preliminary*

evaluation had been done. We have completed our evalsation of
each.of the items and that information is enclosed. This
additional infonnation should be forwarded to the licensing
boards.

.

- . .u -.

_
|pn-a s h ~~'-

Norman C. Moseley
Director-- -

-

Division of Reactor
Operations Inspection, IE~

Enclosure:
Evaluations of Concerns -

cc: S. E. Bryan '" -

.E. L. Jordan
R. F. Heishman, RIII '

J. C. Stone
D. Kirkpatrick

'

LGM Gower '

V. D. Thomas,

, . . . ,

i .2.

CONTACT: J. C. Stone -
'

-

.

(x28019) : -~
-

._ .,

'

.
-

| . .. c
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EXCERPT FRCM MD10RANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
- BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED

JANUARY 8, 1979, FROM J.S. CRESWELL TO J.F. STREETER
-

-. .

1. During a recent in. 2ction at Davis-Besse Unit 1 information has
been attained which indicates that at certain conditions of reactor
coolant viscosity (as a function of temperature) core lif ting may
occur. The licensee informed the inspector that this issue

involves other B&W facilities. The Davis-Besse FSAR states in
Section 4.4.2.7:

The hydraulic force on the f uel assembly receiving the
most flow is shown as'a function of system flow in Figure

- 4-39. Additional forces acting on the fuel assembly are the
assembly weight and a hold down spring force, which resulted
in a net downward force at all times during normal station

operation..

' The licensee states that there is a 500 F interlock for the start-
ing of the f odeth reactor coolant pump. However , no Technical
Specification requires that the pump be started at or above this
t emperatur e. A concern regarding this matter would be if assem-(N\_,) blies moved upward into a position such that control rod move-
ment would be hindered.

(
.

DISCUSSION AND EVALUATION

The potential f'or core lifting in B&W plants is a concern which
has been previously reviewed by NRR. The concern vas first raised

ir 'nnection with the Oconee 2 and 3 reactors, where the primary coolant'

fiva rates were found to be in excese of the design flow rates. For
example, the Unit 2 flow rate was found to be 111.5% of the de-ign flow
rate. Since this was very near the predicted core lift flow rate of
111.9% an analysis was done by B&W to determine what effect core lifting
would have on the previous safety analysis for these plants. This
analysis (dated May 2, 1975) indicated that the potential for core
lifting did not result in an unrevi wed safety question. A subsequent

review of this B&W analysis by NRR also concluded that an unsafe condition
did not exist (letter from R. A. Purple to Duke Power, dated 9/24/75).
It should be noted that the potential vertical displacement of the core

; is limited to a very small distance by the upper core support structure.
Core lifting at power would result in a slight reduction in reactivity.

since the rising tuel would tend to engage the withdrawn control rods
to a slightly greater extent than it would in the bottomed condition.
The amount of this change in reactivity is, of course, available for
reinsertion should the fuel settle back to its original position. The() potential reactivity increase caused by the settling of the 16 centrally
located control rod assembly elements (assumed to have been subject to' ' '

. lif ting in the Oconee 2 reactor) was calculated to be 0.1% a K/K. This

( value is insufficient to have much effect on the accident and transient|

s_ safety analyses.
.

e
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An additional concern was the potential for damage to the fuel assembly
end fittings which might be caused by fretting due to repetitive fuel
movement. Consequently, Duke Power was requested by h~rtR to make certain
examinations of the Oconee 2 fuel during the first refueling to confirm
that fuel element motion was not occurring. The results of this
examination (letter from W. O. Parker to R. C. Rusche dated 7/21/76)

. showed that no fuel lifting or other type of motion had occurred during
the first cycle of operation.

After the core lift concern was identified, B&W developed never types
of fuel holddown springs which provide more margin against core lifting
than the previous springs did. It is our understanding that the newer
types of springs have been installed in all BS' reactors. .

.

For these reasons, we believe that there is presently little likelihood
that core lifting will occur during normal power operation. At lower
temperatures, there is an increased flow induced lifting force on the
fuel due to the higher viscosity of the reactor coolant. Consequently,
we view the restriction against 4 pump operation below 500 F as a
prudent * precaution against fuel fretting. However, since the potential
for core lif ting has little safety significance and because critical
operation below 500 F is not permitted, we have no basis to recommend

. including this restriction in the Technical Specifications.
-
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TXCERPT FROM MEMORANDUM ENTITLED "C0tNEYING NEW INFORMATION TO LICENSING
'# BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED

,

JANUARY 8, 1979, FROM J.S. CRESWELL TO J.F. STREETER

2. Inspection Report 50-346/78-06, paragraph 4, reported reactivity -
power oscillations in the Davis-Besse core. These oscillations
have also occurred at Oconee and are attributed to steam genera-

ter level oscillations. B&W report BAW-10027 states in A9.2:

The OTSG laboratory model test results indicated that
periodic oscillations in steam pressure, steam flow, and
steam generator primary outlet te=peratures could occur
under certain conditions.

It was shown that the oscillations were of the type associa--

ted with the relationships between f eedwater heating chamber
pressure drop and tube nest pressure drop, which are elimi-
nated or reduced to levels of no consequence (no feedback
to reactor system) by adjustment of the tube nest inlet
resistance. As a result of the tests, an adjustable

,

orifice has been installed in the downcomer section of the
set sm generators to provide for adjustment of the tube
nest inlet resistancs and to provide the means for elimina-,

j tion of oscillations if they should develop during the

(- setting is chosen conservatively to minimize the need for
operating lif etime of the generators. The initial orifice

further adjustment during the startup test program.

We also note that the ef fect on the incore detector system for

monitoring core parameters during the oscillations is not clear.

DISCUSSION AND EVALUATION

Power Oscillations of the order of 1.5% of full power have been observed
,

at all of the Oconee plants and are considered normal. In 1977 the

power oscillations experienced by the Oconee 3 reactor increased to a
maximum of 7.5% of full power. ..: that time the problem was reviewed by
NRR vf.th the conclusion that there war, no significant safety considera-
tion at that value (Note to B. C. Backley f rom S. D. PacKay, dated

j January 27, 1978). It should be noted that the 7.5% power oscillations

|
cause about a 1 F oscillation in core average temperature due to the

! short period of the oscillations. The important core safety parameters,
which are, the departure from nucleate boiling ratio and the average
maximum linear heat generation rate are affected very little by oscilla-
tions of this amplitude. The primary cause of the power oscillations'

I is believed to be a fluctuation of the secondary water level in the* *

, steam generators. This can be minimized by increasing the flow resistance

m

( . .
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in the downcomer region of the steam generators. The corrective ef fort
'

at Oconee 3 was complicated by the fact that the orifice plate provided
for this purpose could not be fully closed.

However, the oscillations at other B&W plants have been kept to about
1.5% of full power by appropriate adjustment of the downcomer flow~

resistance. For these reasons, the power oscillations at B&W plants
are not considered to be a significant safety concern.
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EXCERFT FROM MEMORMDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
,

BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED
JANUARY 8, 19 79, FROM J.S. CRESWELL TO J.F. STREETER

3. Inspection and Enforcement Report 50-346/78-06 documented chac
pressurizer level had gone of fscale f or approximately five
minutes during the November 29, 1977 loss of offsite power event.
There are some indications that other B&W plants may have prob-
lems maintaining pressurizer level indications during transients.
In addition, under certain conditions such as loss of f eedwater
at 1007. power with the reactor coolant pumps running the pres-
suriser may void completely. A special analysis has been per-
formed concerning this event. This analysis is attached as
Enclosure 1. Because of pressurizer level maintenance prob-
lems the sizing of the. pressurizer may require further review.

,

Also noted during the event was the fact that Teold went off-

scale (less than 5200F). In addition, it was noted that the
makeup flew monitoring is limited to less than 160 gpm and
that makeup flow may be substantially greater than this value.
This infcr=ation should be examined in light of the. require-
ments of GDC 13..

Cj'S, DISCUSSION AND EVALUATION

( The event at Davis Besse which resulted in loss of pressuri:er level
indication has been reviewed by NRR and the conclusion was reached
that no unreviewed safety question existed.

The pressurizer, together with the reactor coolant makeup system, is
designed to maintain the primary system pressure and water level within
their operational limits only during normal operating conditions.
Cooldown transients, such as loss of offsite power and loss of feed-
water, sometimes result in primary pressure and volume changes that

. are beyond the ability of this system to control. The ana'jses of
and experience with such transients show, however, that they can be
sustained without compromising the safety o,f the reactor. The principal
concern caused by such transients is that they might cause voiding in
the primary coolant system that would lead to loss of ability to ade-
quataly cool the reactor core. The safety evaluation of the loss of
o f fsite power transient shows that, though level indication is lost.
some water remains in the pressurizer and the pressure does not decrease.

below about 1600 psi. In order for voiding to occur, the pressure must
decrease below the saturation pressure corresponding to the system
temgerature. 1600 psi is the saturation pressure corresponding to

. , 605 F, which is also the maximum allowable core outlet temperature.-

I

g- g Voiding in the primary system (excepting the pressurizer) is precluded
( j in this case, since pressure does not decrease to saturation.

k
_4
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The safety analysis for more severe ecoldown transients, such as the
loss of feedwater event, indicates that the water volume could decrease
to less than the system volume exclusive of the pressurizer. During
such an event, the emptying of the pressurizer would be followed by
a pressure reduction below the saturation point and the formation of
small voids throughout much of the prima y system. This would not
result in the loss of core cooling because the voids would be dispersed
over a large volume and forced flow would prevent them from coalescing
sufficiently ; prevent core cooling. The high pressure coolant
injection pumps are started automatically when the primary pressure
decreases below 1600 psi. Therefore, any pressure reduction which is
sufficient to allow voiding will also result in water injection which
will rapidly restore the primary water to normal levels.

.

For these reasons, we believe that the inability of the pressurizer
and normal coolant makeup system to control some tra.:sients does not

! provide a basis for requiring more capacity in these systems.

General Design Criterion 13 of Appendix A to 10 CFR 50 requires
instrumentation to monitor variables over their anticipated ranges(''T for " anticipated operational occurrences". Such occurrences arek_ /, specifically defined to include loss of all offsite power. The fact

( that T cold goes off scale at 520 F is not considered to be a deviation.
\. from this requirement because this indicator is backed up by wide

range temperature indication that extends to a low limit of 50 F.
Neither do we consider the makeup f.ge monitoring to deviate since
the amount of makeup flow in excess of 160 gpm does not appear to be
a significant factor in the course of these occurrences.

The loss of pressurizer water level indication could be considered to
deviate from GDC 13, because this level indication provides the principal
means of determin_ng the primary coolant inventory. However, provision
of a level indication that would cover all anticipt.ted occurrences may.

not be practical. As discus sed above, the loss of feedwater event can
lead to a momenta e condition wherein no meaningful level exists,
because the entire primary system contains a steam water mixture.

*

It should be noted that the introduction to Appendix A (last paragraph)
recognizes that fulfillment of some of the criteria may not always be
appropriate. This introduction also states that departures from the.

Criteria must be identified and justified. The discussion of CDC 13
in the Davis Besse FSAR lists the water level instrumentation, but
does not mention the possibility of loss of water level indicatiot.

,
during transients. This apparent omission in the safety analysis,

! --} will be subjected to further review,
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EXCERPT FROM MDiORANDUM ENTITLED " CONVEYING NEW INFORMATION TO LICENSING
BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLuiD UNITS 1 & 2", DATED

,

JANUARY 8, 1979, FROM J.S. CRESWELL TO J.F. STREETER

l

4. A memo from B&W regard g control rod drive system trip breaker
maintenance is attacher as Enclosure 2. This memo should be
evaluated in terms of shutdown margin maintenance and ATWS
considerations particularly in light of large positive moderator
coef ficients allowable with B&W facilities. J

_ DISCUSSION AND EVALUATION
I

Our investigation of the above circuit breaker problems has revealed
that eight failures of reactor scram circuit breakers to trip during !
test have been reported from Babcock & Wilcox (B&W) type operating i.

facilities since 1975. In each case, the faulty circuit breaker was :identified as a GE type AK-2 series (i.e., AK-2A-15, 24, or 50). The !

causes for failure were attributed to either binding within the linkage
mechanism of the undervoltage t. rip device (UV) and trip shaf t assembly.

or an out-of-adjustment condition in the same linkage mechanism. B&W
and CE ' determined that the binding and the out-of-adjus tment conditions
resulted from inadequate preventive maintenance programs at the affected
operating facilities.

( In addition to the* breaker problems experienced at the B&W facilities,
three circuit breakers of the aforementioned GE type failed in similar
fashion'at the Oyster Creek operating facility on November 26, 30, and
December 2,1978. As in each case above, cleaning and relubricating
of the UV/ trip shaft assembly within the circuit breaker was required to
go,qec,t the problem. It is significant to note that during the November
g0, .19 7.ii,.,ev,e,nt , both redundant service water pump circuit breakers
$ ailed to trip as required during the loss of of f-site power test. These ;f

failures in turn created a potential overload condition on the emergency |

busses during the nequential bus loading by each diesel generator.

However, both diesel generators successfully picked up their required
bus loads without experiencing a unit shutdown from an overload condition.
With respect to the generic implications and safety significance of this
issue, both B&W and GE are in the process of issuing alert letters to
their customers. These letters are scheduled for issuance by late
March and will describe the causes for failure and provide recommendations
to resolve the problem. --

1

Based on our study findings 'and on information obtained in discussions !
about the breaker problem with the knowledgeable people from B&W, CE and |,

Region II, we plan to issue an IE Circular covering the matter. The l
* -

thrust of the Circular will be directed toward the need for adequatei
:'( , preventive maintenance programs at all operating facilities. Specific |

! recommendations from CE to resolve the above breaker problem will also |

| be mentioned in the Circular.

'

. -_ _ __ _ __
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f']. 6Q EXCERPT FROM MEMORANDUM EhTITLED " CONVEYING NEW INFORMATION TO LICENSING
BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED.

JANUARY 8, 1979, FROM J.S. CR5 SWELL TO J.F. STREETER

5. Inspection and Enforcement Report 50-346/78-17, paragraph 6 ref ers i

to inspection findings regarding the capability of the incore
detector system to determine worst case toermal conditions. The
reactor can be operated per the Technical Specifications with the
center incore string out of service. If the peak power locations
is in the center of the core (this has been the case at Davis-
Besse), factors C_e not applied to conservativ_1y monitor values
such as Fq and i delta H.

DISCUSSION AND EVALUATION
.

We do not believe that there is a valid basis for requiring the center
string of incore detectors to be always operable in B&h reactors.

The power distributions for various plant conditions, throughout the fuel
cycle, are calculated prior to the operation of the reactor. The power
distributien is verified at the beginning of operation, and periodically-

thereaf ter, by comparison with the available incore detectors. The power

O'' in fuel assemblies that lack detectors (including those with failed '

detectors) is derived by using the known power distribution to determine
the power ratios be~ tween such an assembly and nearby assemblies that have
detectors. These ratios can then be multiplied by the power in the
measured assemblies to derive'the power level in any specific unmeasured
assembly. The central assembly is not fundamentally different than any
other assembly in this respect. Although this assembly is the highest
powered assembly in the Davis Besse reactor at the beginning of the fuel
cycle, this is not the case at all reactors. Nor does the central assembly
have the highest power, in the Davis Besse reactor, at the end of the
first fuel cycle. Since there is some variation between the calculated
power distributions and the actual ones, an appropriate margin is
assumed for this variation in establishing the allowable power peaking
factors.

,

Fixed incere detectors must function in an extremely harsh environment
I and are subject to high failure rates. In order to ensure that an ade-

quate nu=ber will survive the fuel cycle, many msre detectors are
installed than are necessary for the power distributions determinations.

! To require the central string to be always operable would likely result
in unnecessary power restrictions. Neither the standard Technical
Specifications (STS) for B&W plants nor the STS for CE plants (which

i also have fixed incere detectors) require the central detectors to be
*

operable.
1 -
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O EXCER?T FROM MEMORANDUM ENT7.TLED " CONVEYING NEW INFORMATION TO LICENSING
b BOARDS - DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2", DATED

- JANUARY 8,1979, FROM J.S. CRESWELL TO J.F. STRESTER

6. Enclosure 3 describes an event tha t occurred at a B&W facility
which resulted in a severe thermal transient and extreme dif-
ficulty in controlling the plant. The af orenentioned facilities
should be reviewed in light of this infor=ation for possible
saf ety implications.

DISCUSSION AND EVALUATION

Following the cooldewn transient at Rancho Seco, NRR evaluated the event
and concluded that no structural damage had occurred to the primary
coolant system which would preclude future operation of Rancho Seco.,

H. wever, in their safety evaluations they concluded that positive steps l
should be taken to preclude similar transients and that the generic i
implications of this event should be reviewed. In addition, IE initiated
a Transfer of Lead Responsibility, Serial No. IE-ROI 78-04, dated
April 25, 1978, recommending that:

1. NRR perform a generic review of the non-nuclear instrumentation

es power supplies for other B&W units, if design changes to the non-
i nuclear instrumentation (NNI) power supplies are required at(

V (f' Rancho Seco.
,

-
.,

2. NRR evaluate the susceptibility of B&W plants to other initiating j

events or failures which could cause similar significant cocidown '

transients.

This event is currently being evaluated by NRR.

.
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March 6, 1979

MEMORANDUM FOR: Edward S. Christenbury, Hearing Division Director and |

IChief Counsel, OELD
,3,...,,.

FROM: D. B. Yassallo, Assistant Director for Light Water
Reactors, Division of Project Management, NRR-

SUBJECT: BOARD NOTIFICATIO!! - REACTOR INSPECTOR CC:lCER::S-

. REGARDING B&W PLA!!TS (B:1-79-10)
.

The enclosed memorandum frcm I&E provides infomation originated by a
Reactor Inspector as Board Notification material. Although I&E con- |

.

cluded that the infomation was not relevant and material the originator |

still believes that Boards should be infomed. !
.

Since we have not yet received I&~'s written discussion and evaluation
of these matters we have not reviewed the :naterial in any detail. Re-
gardless, however, in accordance with established procedures the infor- '

mation should be provided to appropriate Boards based on the originator's |s
Concerns.

The originator recer.rcends that the Davis Besse 2 & 3 and Midland 1 & 2,

Boards be infome'd.
~

.

In neither case is the SER Supplement issue [but we have no objection to
providing the infomation. In addition, cince the concerns appear to
apply to B&W plants, we recom.cnd that you also provide the infomation
to the Erie, Greene County, Pebble Springs and TMI-2 Boards.

When we receive the ILE written evaluations we will review them to detemine
whether additional review should be prov1ded by DSS. In any event, we will,,, '

follow this up with additional infomation for the Boards in the near future.
_

4. ,
,

c' -~ Originalsigned by.

'. D. B. Vassallo

D. B. Vassallo, Assistant Direc+wr
for Light Water Reactors

,

Division of Project Management
..

.

Enclosure:.

As stated-

.

cc: See attached sheet .

|

{
N. TC:DPM AD: LWR:DPM -

---------___---- -------- 211111ams /bm _DBV9agsl 1 o
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8 N UNITED STATESr

[*I
'* NUCLEAR REGULATORY COMMISslONg
j WASHINGTCN, D. C. 20655g x

' * 't%,'c/[/ kAR 011979
a

*....
,

'
MEMORANDUM FOR: Domenic B. Vassallo, Assistant Director for

Light Water Reactors, NRR

FROM: Dudley Thompson, Executive Officer for Operations
Support, IE

,
,

SUBJECT: INFORMATION FOR BOARD NOTIFICATION - DAVIS-BESSE
UNITS 2 & 3 AND MIDLAND UNITS 1 & 2-

The enclosed infonnation is being forwarded for Board Notification.
Your contact on this matter for any additional information is i

E. L. Jordan, ext. 28180.

'

Please note that the 2/28/79 cover memorandum, Moseley to Thompson,
states that the originator, after being informed of IE Headquarters
evaluation, still believes the information should be sent forward,

to the boards. -

:

We request to be informed of your dispositici on this matter. |

l
|

u ey T on
Executi Officer for .

Operations Suppo.t, IE

Enclosures:
1. Memo NCMoseley to DThompson

'

dtd 2/23/79
2. Memo JScreswell to JFStreeter

dtd 1/8/79 w/ enclosures

cc: N. C. Moseley, ROI w/o encls
E. L. Jordan, ROI w/o encls
J. F. Streeter, RII w/o encls
J. S. Creswell, RII w/o encls
G. C. Gower, X005 w/encls |

IE Files w/encls
,

..

. ___ _ .. __ . --_ - - . . . - - - . - . . - -_
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UNITED ST L TES

c,k E **fc
.a NUCLEAR REGULATORY COMMisstCN .

d I
i wasmNG TON. D. C. 20555

s8,umj/
,

.

'*4 , , ,( ,
'

FEB 2 8 T379

MEMORANDUM FOR: Thompson, Executive Officer for Operations
Support, IE

,

FROM: Norman C. Moseley, Director, Division of Reactor
Operations Inspection, IE

SUBJECT: NOTIFICATION OF LICENSING-BOARDS (AITS F30468H2)
.

Enclosed are six items sent in by Region III for fonvarding to sitting
,

Licensing Boards for cases involving Babcock and Wilcox as the Nuclear
Steam System Supplier. Our preliminary evaluation indicates these
items do not appear to be new issues or to put a different light on
the issues and therefore, in our opinion, do not meet the intended
criteria for Board notification..

The. originator was informed, via telephone, of this detemination on.

February 27, 1979. His position was that our evaluation did not

O' (-
provide any infomation that he did not already have and his concern
was whether or not these items had been considered and resolved on a
generic basis for "all B&W plants. Because of this he still believed
the items should be sent to the Licensing Boards. IE Manual Chapter
IS30 requires that if, after a negative determination, the originator
continues to believe that the information should be submitted to the,

Board (s), the information will be submitted. We therefore request the
enclosed items be sent to the appropriate Licensing Boards.

We will provide a written discussion and evaluation of each item within
seven (7) days of the date of this memorandum. -

! nd-
no na . Moseley

Direg+ ion of ReactorDi vi .j r
Operations Inspection, IE

Enclosure:
Memorandum Creswell to Streeter

dated January 8,1979
,

ng% ,\cc w/o encl:
y LS. E. Bryan

(V3
E. L. Jordan
0. Kirkpatrick

. J. C. Stone
G. C. Gower |

R. F. Heishman , RIII

)-
.
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'
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LCV*'i" c ACE
4 S&d 8*,6 de AI

J . ru .. ca u -..sLicense W. NPT-3 ( mes m s:42
'

Serial No. 475
.

-

Dece=ber 22, 1978 *

Director of Nuclear Reactor Regulation *

Attention: Mr. Robert W. Reid, Chief
Operating Reactors 3 ranch No. 4,

Division of Operating Reactors- *

-

U.S. Nuclear Regulatory Cocmission
Washington, D.C. 20555 '

.

Dear Mr. Reid:
.

In response to the December 20, 1978, telephone conversation between'

your Mr. Cuy Vissing and our Mr. E. C. Novak, and the December 20, 1978
telephone conversation between NRC Region III personnel (C. Tiorelli,
R. Knop, T. Tambling and J. Streeter) and our Mr. E. C. Novak, attached;

is an additional safety evaluction supporting continued operation of
Davis-3 esse Nuclear Power Station Unit 1..'"This additional safety evalu-
ation suople=ents the analysis we provided to you by our letter dated
December 11, 1973, Serial No. 471. The attached safety evaluation
analy:es the transient resulting frcn the operator not controlling stea=
generater level at 35 inches in accordance with current operating proca-
dures.

.

Yours very truly,

#' *
P00R ORE M

-

LE?.:CRD

Inclosure .

,x -
*

bj e/7 *

, . .

,

. .
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-
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~

License No. N7F-3
Serial No. 475
December 22, 1978

. .

,

Additional Safety Evaluation
of Transient Resulting from

Inability of Operator to Control

Steam Generator Level at 35 Inches

I. INTRODUCTION .

The Davis-Besse Unit 1 Steam and Feedvater Line Rupture Control System
(SFRCS) design objectives are to prevent the release of high energy
steam, to automatically start auxiliary feedwater (AFW), and to provide

. adequate AFW, via essential steam generator level control, to remove.

decay heat during anticipated and design basis events when AFW is requirede.

Table 1 correlates the station variables and accident conditions for
which AFW actuation is required. For all actuation s?ynals, the SFRCS
initiates and con,trols AFW addition automatically to maintain a 120" level
(96" indicated on the startup range instru=entation) in the steam generator,-

-

The recent natural circulation test at Davis-3 esse 1 (TPS00.04) de=enstratc
()~ that a 35-inch (indicated) steam generator level of ATW provides adequate

- natural circulation for decay heat removal.

The auto essential SG level centrol setpoint of 120-inches (96-inch-indica 8
is thus in excess of mini =um SG level require =ents.

Operating procedures requiring manual centrol of steam generator level at.

35-inches on the startup range level indicators follow!- non-LOCA events
were developed and used at Davis-Besse Unit 1 pending . allation of
pe r=anen t design changes to the SFRCS. Margin in maintenance of indicated
pressuriter level and assurance of adequate natural circulation capability
vill exist through operator intervention during conditions where AFW is
required.

Inability of the operator to cc= ply with the present operating procedures
vill possibly result in a momentary loss of pressuriter level and/or level
indication unti: certain conditions, but will not produce consequences whic
are non-reversible or detrimental to safe operation of Davis-3 esse Unit 1.

'

II. DISCUSSION
'

The following section is divided into three reg ="e.. : lationship with.

Events Fresented in the Davis-3 esse Unit 1 FSAR, Loss of Offsite Power,
g and Loss of Feedwater.

,' ,)' '

! A. Relationship vith events cresented in the FSAR

Addition of auxiliary feedvater at rates considerably greater than the~

'_ , decay heat generation race will result in overcooling of the reactors

, coolant, contraction and a reduction of pressuriter level. This sequen
. . . . .. .
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operator interactions. Fre: a practical viewpoint each single dis-
coverable possible transient cannot be analy:ed and presented as a
part of the FSAR analysis, but a broad varie:y of transients have
been selected. This specific transient fits vi:hin tha: broad categoryc
Each of the FSAA transients has been demonstrated to produce acceptable
results. .

Overcooling transients resulting from a variety of causes are described
in Section 15.2.10 " Excessive Heat Removal due to Feedvater Malfunctionf
This see: ion describes a transient resulting from excessive =ain feed-
water addition, which is similar to the specific transient of increased
level addition by auxiliary feedvater. Further informa: ion is presented.

in response to questions 15.2.15 and 15.2.16.
.

The stea: line break (see FSAR sections 15.4.4, 15.4.8, 15.4.1) is the-

most severe overcooling transient,in that the reactor coolant sys:e= is
decreased 50 F in average core te=perature over a 30 second : ice periodo

This is compared vi:h the cooldown in question, which :akes a cuch long6
time o achieve a similar temperature drop and system conditions.
During th*e stea= line break, RC system pressure is reduced fro: 2200 ps',

to about 900 psi as system temperature is driven toward eqvilibriu vi:
the unaffected (pressurized) stea= fenerator attaining saturation tempet
ture of about 5300F. The pressurizer is near e=pty a: about 20 seconds
and thereaf ter loses its influence on the sys:e=, thu's permitting the
upper elevations of the reactor coolant loop to approa:h satura: ion as
cooldown continuas covard 530 F. High pressure injection (E?I) pu ps a.
ac:uated on lov RC pressure such that pressuri:er level vill be restere
As shown in Figures 15.4.4-1 and 15.4.4-2 of the Davis-Besse t' nit 1 FS A.-
the rapid cooldown of RCS af ter reactor trip is li=1:ed by the pressure
caintained in the pressuri:ed steam generator in much the same fashion
as anticipated for events such as the event of conce rn. As the RCS
approaches satura: ion, core cooling is not impeded. Mininun D53R)1.3
occurs just before reactor trip and subsequently increases vi:h subs:ang
=argin throughout the re=ainder of the cooldown.

The close relationship of the au: ciliary feedvater level increase as t..

overcooling transient with these similar overcooling transients allows
us to draw the conclusion that nu unreviewed safe:y ques: ion exists.
To show a comparison to the detailed analyses reported in the FSAR, ve
have perfor=ed conservative bounding analyses of two representative casee

3. Loss of Feedvater and 1,oss of Offsite Power,

| We have analy:ed two transients resulting f rom auxiliary feedva:er aEdig
| and establish =ent of SC level above the operating procedure 35" li=it.

The two transients examined are a loss of offsite power (reactor coolang
. pumps stop, makeup stops, main feedvater stops) and a loss of feedva.ter
(ReaaRor coolant pu=ps continue cakeua sentinaoa)0m
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Of these two tra ients the loss of feedvater results in the greater
volumetric coolant cor.craction, because the forced coolant flov (RC.

Pumps err :ing) causes a f aster race of heat rejection cc the steam
generaw..

1. Loss of Offsite Pouer

Preliminarv calau.latfr.s for a reactor trip folleving a loss of'

offsite power show that the pressurizer loses indication but does
not e=pty. The assumptions used to derive this result included
full runout auxiliary feedvater flow M400 gpm) resulting in a
fill time to 120" of about 4 minutes. No net mass change to the

~pri=ary coolant (no cakeup, no letdown) was considered, even thougl
the makeup controls would respond to decreasing pressuriter level-

by increasing the net input to above 200 gpe. At the ter:.ination
,

of the transient the pressurizer level is s11,htly above the outle}
into the surge line. Reactor coolant. pressure reaches about 1600 f

* and high pressure injection may be automatically initiated.

Although the net makeup was not considered, it would in fact cause
the pressurizer to refill to the normal level. At the same time

ON
co=pression of the steam would cause a partial repressuri:ation of
the system ensuring that the coolant remains subcooled. This traa

,

( presents no safety concerns.
-

*2. Less of Feedvater

This transient has a greater reactor coolant contraction ths. the
loss of of fsite power case, resulting in emptying ,of the pressuris
Consequently it vill be described in greater detail.

A brief su:=tary of the events is: -

~

e Reactor trip Ti=e = 0

Makeup control valve opens wide admitting TI::e = 0*e

full makeup to reactor coolant system

e AW initiated Timey40 sec.

Pressurizer e=pties; RC system pressuree
Nslightly greater than 1800 psi Time y 2 min

HPI initiated by STAS; makeup isolated Ti=eg2+ mine
:

Steam generator level = 10 ft; voids*m *

exist in reactor coolant Timeyamin'

HPI inflow replac.es volume occupied bye

| voids; pressuriter level begins to be

i restored Ti=ep7-Smin
|

|

l_~ The major concerns that evolve from this transient are the d
_
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. .

Steam voids vill not collect in reactor coolant piping and no flow.

blockage vill occur because of dispersal and =ixing by the forced
flow. DN3 acceptance criterien lir.it vill be =et because the power,

output of the core is at the decay heat level and all reactor pu=ps
are operating, =aintaining core heat re= oval. We conclude that no
safety problem exists.

.

.

-
.

. .
.

. ,.
.. . _ _ . . .

, . . . .
-

.

TABLE 1: STEAM AND FEED'.!ATIR LINE -RL?TURE CO:CROL SYSTEM
(,STRCS) ACTUATION PA.W'ETERS

-
.

Actuation Paraneter Accident,

*

Station Variables Setooint,

I1. Lou Steam Line <C 591.6 'sig )2 S:eam Line 3reak
Pressure Feedvater L.'ne 3real

*

.

l2. Low SC Level ( 17 inches Loss of F/W

3. SG Pressure Minus > 197.6 psi FWLS, LO12M-

Main Feedwater Line Pressure
.

34. Loss of All RC Pu=ps Loss of Off-Site Foi
~

~

P00R ORIGINAL
'

'

NOTES:

; 1. When actuated, STRCS closes both =ain steam isolation valves, closes both
main W control and stop valves, initiates /R and controls AFW to caintais

: a 120 inch level in the SCs.i

Q 2. Align =ent of AFW to a pressuriced SG is provided for stea= and feedvater-

lina breaks. ,,
,

.,

3. AW initiation but stean and feedvater line isolation does not occur.
.

.

. .Q
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( III. Ecundin: Analysis of Loss cf Teelvater Iv,on: Vith Failure of !
Oserator to Control Feedvater Level at 35" |,

Introduction:
.

* The following bounding analysis conserva:ively predicts :he events
occurring within the pri=ary r'eac:or coolant syste= and reactor
following a loss of 7.ain feedvater fro = 100% power for the Davis-
Besse Unit 1. Auxiliary feedvater control has been assu=ed at 10
feet within both s:ea: generators.

, Results:
I
;3ecause of the conservative, bounding, na:ure of this calcula: ion,
ithe overcooling of the pri=ary sys:e= due to auxiliary f eedva:er *
jinjection causes a con:raction of coolant volu=e suf ficient to
(create stea= within the pri=ary syste=. The stea= is shown to be,

unifor:ly distributed within the RCS and the void fraction is 4%.*

The reactor coolant pu=ps =aintain full capability. The DN5 ratio
is shown to exceed 2.0 and no return to cri:icality poten:ial
exists. Thus, during the course of the incident, no core proble=s-

develop. Further, following the ti=e of =axi=u= con:: action, the
syste= recovers to full pressure, pressur'i:er func:fon is regained
and the reactor coolant returns to a subcooled water configura:Lon

(''h without operator action.
\s /

.

Analysis: -

The following assu=p: ions have been =ade to assure :he bounding
nature of the results:

Reactor Power:

100% until boiling stops in the stea= genera: ors; 0% af:er that
ti=e. This assu=ption is conserva:ive as core heat would co=pensa:a
for the cooling caused by the auxiliary feedvater.

Initial Coolant Inventories "a:er:-

3RCS = 11290 fc
~

'g
Pressurizer = 864 ft ' " " - " ' " " "

.

These assu=ptions are no=inal opera:ing values.

Initial Te=peratures: "

.

. The whole syste= is taken :o be a: T = 582 F.
!

,~)s-
average

(. This assu=ption is a reasonable average.
'

! ,

Initial Syste= Pass: s 500,000 lb=
*

|
;

.

The cass is figured fro = the te=perature and volu=es above.
_ - - - - -
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Makeup Syste=:
,

No credit is taken for additional =akeup flow which vill occur as
the pressurizer loses level. (Inalglikelihood,the=skeupsysta=,

vill contribute approxi=ately 200 ft extra liquid volu=e).

Local Power (kv/fc): 18.4 kv/ft

This value is taken as the =axi=u= allowed by Technical Specifica-
tions.

Secondary Side Volu=e At 10 Foot Level

3
|711 ft per generator, actual volu=e. -

|

Auxiliary Teedvater Flow: ;,

. 4

166.5 ft /=in per generator actual value.

Auxiliary Teedvater Enthalpy:
,

8 Stu/lb= lower bound for =axi=u= cooling.

k'ith the initiating event, loss of =ain feedvater, the reactor coolant
syste= pressure vill start to rise. Reactor trip vill occur on high RCS |

[ pressure. Following trip, the RCS pressure vill fall because ' core pcVer
'

has been reduced and boiling of residual =ain feedvater or auxiliary
feedvater is occurring in the stea: generators. These events are almost 1

identical to those which occur in a main feed line break and are analyzed
in detail in Section 15.2.8 of the FSA?..

In short order, the syste= will return to its initial configuration but,

s.,}becausetheauxiliaryfeedvaterheatabsorptionrateexceedsthedecay
heat generation rate, the RCS continues to depressurize. During this
phase, residual =ain feedvater and inj ected auxiliary feedvater vill be
boiled and vented through the stea= generator safety relief valves. The T
/ l

*

kpri=arysyste=averageta=peraturevillfalltothesaturatienta=peraturc/f water at the safety valve set pressure., 'iTBifs t'i=e, pri=ary and ~

d

secondary conditions are expected to be approxi=ately as follows: |
< !

,

pri.=ary
,

Secondarv

Pressure 1800 psia 980 psia

Te=perature 542 F 542 T',

Mass 503344 lb= 0 lb:
(\vl 3-

Liquid Volu=e in Press. 400 f t N.A.
" '

Time into Transien: 1 2 =in. , 3 2 =in.
.

. 4 O

, - . - - ,
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V
It is conscrva:ive to assume ce=plete boiling of the sec:ndary side
water and complete equilibrium between primsry and secondary sides, as
these assumptions lead to the maxi =um follev on injec:f on of auxiliary
feedvater and therefore, =aximum contraction. RCS pressure is held up

,

by the steam bubble in the pressuri:er.

The time has been estimated 'y calculating :he necessary energy loss byb
the pri=ary system from its initial conditiens, the =sss of auxiliary
feedvater requi' red to re=ove this energy and then dividing by the auxiliary
feedvater flow rate.

*

(SS6 - 542) 503344
ti=e 2 (1194-8) 3S3 62 3 54 sec.

Six seconds was used to esti= ate the initial pr.:ssuri:ation portion of

the transient.

In performing the re=ainder of the evaluation 10 fee: of cooled (40 F)-

auxiliary feedvater is placed in each steam generator and the gnertal
_egu,ilibrium condizion calculated. Because af:er*a 10 foot level is
obtained this auxiliary feedvater flow stops, this condition represents
the maximum contrac: ion possible. The state variables resulting are:

Primary Secondary
,

Pressure 560 psia 560 psia
.

Te=perature 478 F 478 F

Enthalpy of Water 462 Stu/lbm 462 3:u/lb:
3 3Specific Volu=e .020 ft /lba .020 fc /lb:

From the specific volu=e, the pri:ary liquid volume can be calculated:

Vol = MV = 10052 fe
f

As 10052 is s= aller than the RCS minus pressurizer volu=e, the reesining
volume must be filled with steam.

3 3
V = 10426 10552 = 374 fc % 400 fc

3400 fc corresponds to a systen void fraction of 3.8*.' 14%, and as vill
be show later, is of no consequence as far as core heating or syste;

|
perfor ance is concerned. This s:ca= volume is larger than actually

| expected for two reasons: 1) so=e te=perature dif f erence would always
| exist be:veen the primary and secondary s>s: cms, and 2) the effect of
I core decay heat has been ignored. Both of these would increase :he

[ primary side. liquid te=perature, thus increasing its volu=a and reducing- ,

the stems volume.
;

1 .

i Following this state of maximum contraction, no further hea: is removed
'

from the RCS via the secondary side until the RCS rises in te=peratures
,

| due to decay heating; this vill expand the liquid volu=e, compre.ss the
,

narrn rm4 em800suri:e the _ KCS. As no mass can be lost from the_ secondary
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system prior to achicving 980 psia the first reheating s:a;e will end at-

a pri=ary sys c pressure, temperature, and liquid volume of 950 psia, .

542 F,10S32 f t . Subtrae:ing 10426 from 10S32 shows that. abou: 400 f:#
.of fluid has been forced back into the pressurizer. Pressurizer funct. ion
would then be restored (if not directly, then, by either the cM.eup c
HPI system), the RCS subcooled and the transient ended.

Several questions exis: about the transient:

1. How is the 400 f t dispersed within the primary system and can that
volume collec: in one location? From the auxiliary fecduater flow

As therate, over 4 minutes age required to fill the generators.
pressurizer has 400 ft in it at 980 psia and the RCS has 400 f:#
in it at maximum contraction, approxi=ately 2 minutes are used t6
eject steam from the pressurizer to the RCS. Because this steam
will be superheated when it enters the RCS it will first desuperhea:*

and then condense at a rate governed by its expanding prcasure-

compared to the contraction of the liquid coolant. In the time of
2 minutes the reactor coolant will have made about 8 co=plete
circles of the primary syste,and the steam can be considered well
mixed. As the flow velocity in the RCS will re=ain nor=al, about
25 ft/see, steam water separa: ion will tend not to occur. Some

limited steam accumulation cay occur in the upper head of thes

reactor vessel as in that specific location of the RCS, velocity is
low.

,

II. How well will the punps work? Experiments perforced on stea: carry
over capabili:y show that for void fr' actions up to 10% no less of
pump capabill:y is observed. This is docu=ented in Figure 5-47 of
SAV-10104, "EU.,"s ECCS Evaluation Report With Specific Application
to 177 FA Class Plants With Lower Loop Arrange =ent." Actually pump

capability increases for the firs: 5% of void introduced into the
' system.

III. Will any return to power be encountered because of :he low RCS
temperature? A return to power can occur for a non-borated core a:
490F, This teepera:ure includes the assu=ption of the cost reactive
rod stuck out of the core; if that rod were taken as inserted the*

critical e=perature vould fall to at or below 400F. Although no
credit was taken for HPI in calculating the RC steam volu=e below
1600 psia, the HPI will be injecting berated wa:er and, therefore,
preventing any return to power condition. If the primary syste.,

were to stabilize a: 1600 psia and thus prevent the HPI fro: providing
boron the RCS temperature would be at least 511F and, cherefore, no

,

return to power would be expected.

IV. tiill DN3 be encountered in the core? The =axi=um contrac: ion-

,
condition is again: ;.

~ P = 560 psia

P00s DRIGE: : r a
.

, - - - , . -
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and occurs at lesst 5 minu:es af:er power shu:dov (trip oc:urs
very early within 10 seconds of =ain feedva:cr less). A: :his
cine, the decay heat rate is less than 3.2% using A2;S + 20T. (wr;
LOCA evaluation curve). As low pressure and high void and high,

power are conservative bounds a DN3 evaluation was perfor:ed at:

P = 500 psia
T = corresponding saturated value

,

a = 8;
.

10%power = .

W = full volu=etric flow.
.

,The resultan: DN3R was >15 in the ho:cest channel with =axi=u=
,

design conditions assu=ed and well within accep;able values.

V. Will any steam re=ain trapped in the pri=ary sys:e=? So=e may be.

',
trapped for a shor: period of :ime in the upper head of the reactor
vessel but this vill be of no consequence and will eventually be
condensed by ther=al conduction :hrough the interfacing water.

' '

Conclusion -

The =aximu= con::ac:fon of the RCS vater has been calcula:ed :aking no -

( ~) crecit for mitigating syste=s (makeup flow, epi) and no credit for decay
heating. No adverse consequences of the transient have been ahou and,
therefore, this transient poses no concerns to the saf e opera: ion of :he
plant.

IV. CONCLUSIONS

For SFRCS actuation and fill of the steam generators to the au:o-essential
level control point of 120" without operator action':

e No unreviewed safety question exists-

The loss of offsite power transient will not cause the pressurizere

to drain although a loss of pressuri:er indicated level vill
occur.

.

The less of feedvater transient may resul: in pressurize e=ptying,e
,

however acceptance criteria for DNB vill be =et. Stea= bubbles
which exist in the reactor coolant for a shor: ti=e vill be
collapsed by h?I injection. Pressurizer refilling by HPI will
occur.

(m> so r. tern to ,ow.r .111 =esu1 in =h. 1,ng t.r=.
. .

.

-
. .

4

|. P00R ORENAL -- _ - - - --
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123h3 T3.3..

*

SIP #1h/259.

.

M. . T. D. Mu ray, Station Superintendent-

Davis-3 esse suelear Pover Station
5501 Nerth State Route #2 *

Oak harbor, Ohio h3hh9
.

S'ubj ect : CRDCS Trip Breake: Maintenance

Dear Terry:
.

In the past, sc=e of our plants have experienced prcble=s with C?.DCS T-ip
3re ake rs . The prcblea have been traced to lack of preventive maintenance.

p/ BW suggests that a planned, carefully executed, =aintenance progre.= be
(" .' established using the =aintenance prog a= outlined in the Dia:end pcVer

CRDC Syste= Vender Manual. Particular attention should be directed to4 .

. proper cycling, cleaning, and lubricatien of the breakers.

3W Mher rece = ends that this progra= be scheduled at a r_ini=u= frequency
of every refueling cycle and = ore frequently for pla .ts du-ing startup, vhen
the equip =ent is subject to adverse environ = ental conditions.

.

Our concern is that if proper caintenance is not acce=plished, additional
failures vill occur resulting in an I.7C de=and for diverse qualified trip
b re ake rs . Also, ve need to prevent all failures we can to reduce the nu=-
ber of Icst capacity days..

.

If ve can be of further assistance, please ad.-ise.

| Yours t-uly,
% s.

%x-oa . w-.~
f~e T

T. R. Fnist
FRT:IDG:nir Site Operations Manager .

| cc: 'n' . E. Spangler

ME F00R~0Rl81NALD. A. W/m ~
i -

b #* 8* 0#" * 3. I. 31ancheng, TICoE. C. Novak , TIC--

J* C* Buck * TECoy{ C. R. De=eck, TICo
J. G. Ivans , TICo
3. R. Beyer, TICo

-

J. 7. Lenardsen , TICo
__ _ _ - _ _ - - _ _ _ . -_
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8a5 cock &Wilcox go. ,c., . =,c,em,
;

P.O 5: 1260. Lynen:urg. va. 2e
,

Tele:n:nt: (304) 3515111

August 9,1978 SC;4 A03 620-001!.*

/17.S22 73.3.1*

'

SIP /lk/295*

b

.

Mr. T. D. Iteray, Station Superintendent ,

Davis-Sesse Nuclear Pcver Station
5501 No-th State Route #2

'

Oel Earbor, Ohio 43hh9

Subject: SMUD Rapid Cooldevn Transient

P00R BRENEDear Ter:y:

On March 20, 1978, Rancho Seco experienced a severe the=al transient initiat
by the loss of electrical pcVer to a substantial portion of the Non-Nuclear
Instru=entation,(NNI). Tne loss of power directly caused the less of Control/

h Roc = indicatien of nany plant pare =eters , the loss of input of these para-
=ete s to the plant ce=puter, and erreneous input signals (=idrange , :ero,
or other. rise incorrect) to the Integrated Centrol Syste: {ICS).

The plant respense vas not the usual transient in that the ICS responded to
the erroneous input sipals rather than actual plant conditions, and resulted
in a Rea: tor Protection Syste= (??S) trip on high pressure. Subsequent to

i the Reactor Trip, the errenecus signals to the ICS centributed to the rapid
'

cooldovn of the BCS. Plant operators had extre=e difficulty in dete=ining
the t ue status of sc=e of the plant pare =eters and in centroning the plant
because of the erroneous indications in the Control Roc .'

| An investigation of the events fonoving this less of power points cut a need
.

for a close look at operator training and energency operating procedures forI

any loss of UNI pover (or portien thereof). The folloving rec 0_endaticus
; are cade to assist your staff in a reviere of training and procedures to assur.

Proper operator actics for events of this nature.

1. Operators should be trained to recognine a loss of pover to all or a
bajority of their NNI {e.g. indicators f ail to mid-range , auto:stic or
=anual transfer to alternate instru:;ent strings brings no respense ) ..

The loss of pcver is e. phasized here rather than the failure of any one

(m) instru=ent or control sipal which are adequately covered in current
- .

" si=ulater training courses..

.

.
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2'. . Given that the oparater can deter =ine that electrical pc er has been
lost to all or pa t of the IGI, he should knov the location of the
pcver supply breakers , and have a procedure available to qu1My re-
gain power. .

3. If the fault cannot be cleared (i.e. the breakers to the pcuer semplies
reopen), the operator should have s' list of alternate inst:centation
available to hi=, end he should be thoroughly trained in its use. Ex-
a=ples are:

.

'

a. ESFAS panels.

b. RPS panels
,

c. EC1 (Issential Controls and Instru=entatien)
d. SRCI (Safety Related Controls end Instru=entation)
e. Be=ote shutdovn panels
f. Local gages*

g. Plant co=puter

h. Recognizing that no procedure can cover all possible ec=binations of MTI)
failures , the operator's respense should be keyed to certain variables./ .

If the operator reali:es that he hcs an instru=entation proble= (as op-
( posed to a LOCA or stea= line break, for exe=ple), he can li=it the

tran.sient by controlling a fev critical variables:t

;-

Pressu-izer level (.via EPI or nor=ab. Map.eup P=psla.
b. RCS pressure (via Pressuri:er heaters , spray, E/M relief val.es , etc.)
c. Stee: Generator level (via feed flov, feedvater va.1ves , etc. )
d. Stes= Generator pressure (da turbine. bypass syste=)

The pressurizer level and RCS pressure assure that the Reactor Coolant
Syste= is filled; the Stec= Generator level and pressu e assure adequa.te
decay heat re= oval.

P00R ORIGINLc
Attach =ents 1 and 2 e. e provided to give a brief description of the events
folloving this loss of !GI pover at Rancho Seco. As can be seen by this
transiens, prc=pt precise operator action P.nd the ability to recogni e a
loss of IGI power are critical factors in li=iting the severity of a trans-
1ent such as this.

.

'

If,you have any que,stice,s or ev_ ents , ple ese advis e.
1 .

Yours truly,

| - 9'

u. -

1 Ivan D. Green
| Site Operatiens Manager,
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;. 'OUCICC OF EVENTS - SMUD 04:25 to 05:24
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,

(Revision 1, 5/25/78)'
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>

EVENT
s -

.

. . .
- & 7- Lost NNI power supply cabinets 5,6,5:35

- This caused a less of valid signals~ '

to the ICS. STU limits ran back-

feedwater, resulting in a partici loss
of feedwater (actual Rx power was 72%),

.

i Probable opening of "B" turbine bypass.

valves to the condenser (timing uncertain) .
,'

turbine trip.

- Reactor trip on high pressure, ,

25:44
on interlock.' -

.

() - Pressurizer code relief setting was kncwnTheto be' low (approximately 2225 psig).
-

. ~

electromatic relief was isolated due~
'

( The datato previous leakage problems. -=2400~ indicates primary,. pressure went
psig,=>,, code relief valve. lifted.

- ICS clcses main control and start-up
feed valves and drive main feed pumps to

' minimum speed following trip. .

becayheatandRCpumpsenergy' removal
accomplished throrgh generarers by inventory
boil off and the addition of main feedwater..

..

- Pressuri:er code relief-valve reseats at26:15 approximately 2100 psig.
"3".- Operator starts HPI oump

P00R ORIGINE
~

.
.

"3".- Operator stops hoi pump8:23 -

- OTSC "D" pressure reaches 425 psig set-poine.

3 . of Steam Linc Failurc Logic.. .
'''

t -
- OTSG "B" goes dry. ..* .

- - ----- - -_- _______



--. .
-

.. .

. .

; and fcccs- Ope =,ator increases speed of a P.T?
(y..

**'
-

-

" A' JTSG. This starts P.CS ( pressurc
) -

. . and tcmparatura docrcase.' '

.

4 ~ . . .

.

:RC pressure =1900 psi1:25 .
,

.

-bFASactuationat1600psig
17:16 !

This starts HPI, LPI and initiates
' emergency feed. The emergency FN pump
is started and the bypass emergency TW
valves are opened to full open position.
The system makes no automatic attempt
to , control steam generator water level.,

-

. .

- RC pressure at 1475 psig. It starts'

40 'to' recover from this point due to HPI.
T = 5280F. .

. ave .... -
.

"A" HPI pump secured.'-

f-43:56,

(_J .

- LPI secured.~
'46

"A" HPI initiated. From this point on, the'

49:54 operator started and stcpped HPI pumps as
necessary to maintain pressurizer level.

- Steam Line Failure Logic closes ICS-controlld
50 thestart-up feed valves to each OTSG when.

corresponding OTSG pressure falls belcw'

435 psig.
.

o
:51: 25 - Secured RCP-D (T =435 F)ave

This reduced iRCP's to three .

- OTSG "A" vater' level - 599.7"*

37:27
.

Speculate that =2 ft., of tubes are not -

flooded (at top) due to steam lines

) -

arrangement.
-

.

.- Hourly cc=puter log pr.in,t-out:D Stcom temp. 380 F (OTSG ."D")0*

. . Steam pRassurc 171 psig (OTSG "B ")
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.5 3i47 - O^ G "3 " level - 599.1"-

-
. *

.
, .

" ' '

Powcr rostorod'to N:iI cabincts 5,6,67- -

T,y, = 285 F.

-
.
'

d

RCS Pressure =2000 psig

Both OTSG full level ranges pegged high

Operator begins to reduco RC pressure
using pressurizer spray.

. *

ICS closes turbine bypass valves to condenses
Operator stops emergency FW flow.

Operator stops main F4 pumps.,

. .

.
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January 8, 1979

Docket No. 50-500/501
50-329/330

MD10RANDt M FOR: J. F. Streeter, Chief, Nuclear Support Section 1

FROM: J. S. Creswell, Reactor Inspector

SUBJECT: CONVEYING NEW INFORu.ATION TO LICENSING 30ARDS - *

DAVIS-BESSE UNITS 2 & 3 AND MIDLAND UNITS 1 & 2
.

During the course of my inspections at Davis-Besse, certain issues have cooe
to my attention which I am submitting for consideration f or f orwarding to
the Atomic Saf ety and Licensing Board which has proceedings pending for the
aforementioned facilities. This submittal is made pursuant to Regional
Procedure 1530A (November 16,,1978), step 3 and information s'upplied to me
per step 1. The issues for consideration are:

'

1. During a recent inspection at Davis-Besse Unit 1 information has
,

been attained which indicates that at certain conditions of reactor
[ coolant viscosity (as a function of temperature) core lifting may

occur. The licensee info:med the inspector that this issue involves
other B&W facilities. The Davis-Besse FSAR states in Section 4.4.2.7:

The hydraulic force on the fuel assembly receiving the most
flow is shown as a function of syste= flow in Figure 4-39.
Additional forces acting on the fuel assembly are the assembly
weight ar d a hold down spring force, which resulted in a net
downward .*orce at all times during normal station operation. !

The licensee states that there is a 500 F interlock for the starting
,

of the fourth reactor coolant pu=p. However, no Technical Specif1- |
cation required that the pump be started at or above this tempera-
ture. A concern regarding this matter would be if assemblies moved
upward into a position such that control rod movement would be
hindered. |

!

2. Inspection Report 50-346/78-06, paragraph 4, reported reactivity -
power oscillations in the Davis-Basse core. These oscillations
have also occurred at Oconee and are attributed to steam generator

level oscillations. 36W report BAW-10027 states in A9.2:p
N.Y ~

t P00RORIGlR
.
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J. F. Streeter 2 January S, 1979
,

.

The OTSG laboratory model test results indicated that periodic
oscillations in steam pressure, steam flow, and steam generator
primary outlet temperatures could occur under certain conditions.

It was shown that the oscillations were of the type associated
with the relationships between feedwater heating chamber pres-
sure drop and tube nest pressure drop, which are eliminated or
reduced to levels of no consequence (no f eedback to reactor
system) by adjustment of the tube nest inlet resistance. As
a result of the tests, an adjustable orifice has been installed
in the downcomer section of the steam generators to provide
for adjustment of the tube nest inlet resistance and to provide *
the means for elimination of oscillations if they should develop
during the operating lif etime of the genera tors. The initial

.

orifice setting is chosen conservatively to minimize the need
for further adjustment during the startup test program.

We also note that the effect on the incore detector system for
monitoring core parameters during the oscillations is not clear.

3. Inspection and Enforcement Report 50-346/78-06 documentee that pres-

O- surizer level had gone offscale for approximately five minutes dur-
ing the,Novem,er 29, 1977 loss of offsite power event. There areb
some indications that other B&W plants may have problems maintaining

( pressuriter level indications during transients. In addition, under
,, certain conditions such as loss of feedwater at 100% power with the

reactor coolant pumps running the pressurizer may void completely.
A special analysis has been performed concerning this event. This

analysis is attached as Enclosure 1. Because of pressurizer level
maintenance problems the sizing of the pressurizer may require
f urther review.

Also noted during the event was the f act that Teold'went offscale
.

(less than 520 F). In addition, it was noted that the makeup flow
monitoring is limited to less than 160 gpm and that makeup flow

- may be substantially greater than this value. This information
should be examined in light of the requirements of GDC 13.

4. A memo from B&W regarding control rod drive system trip breaker
maintenance is attached as Enclosure 2. This memo should be evaluated
in ter=s of shutdown margin maintenance and ATWS considerations par-
ticularly in light of large positive moderator coefficients allowable

-

| with 3&W facilities.

O) -~.
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J. F. Streeter 3 Januacy 8, 1979
.

5. Inspection and Enforcement Report 50-3t.6/78-17, paragraph 6 ref ers
to inspection findings regarding the capability of the incere detec-
tor system to determine worst case therr.al conditions. Tne reactor
can be operated per the Technical Specifications ~ vich the center
incore string out of service. If the peak power locations is in
the center of the core (this has been the case at Davis-Besse),
factors are not applied to conservatively monitor values such as
Fq and F delta H.

t

6. Enclosure 3 describes an event that occurred at a B&W facility which
resulted in a severe ther=al transient and extreme dif ficulty in

'

controlling the plant. The aforementioned facilities should be
reviewed in light of this information for possible safety implica-

'

tions. .

.Q &w
\ ,&~^

'Y
,/)'

J. S. Creswell
Reactor Inspector

Enclosures: As stated
s_/' cc w/o enclosures:'

*

-G. Fiorelli('
R. C. Knop

*
T. N. Tambling

.
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MEft0RA'!DUM FOR: Richard C. DeYoung, Director, Division of Site Safety
.

and Environmental Analysis ,

;* 1
Roger J. Mattson, Director, Division of Systems Safety u,"

!
THRU: Roger S. Boyd, Director, Division of Project Management j
FROM:

'

Donald J. Skovholt, Assistant Director for Quality
Assurance & Operations, (fivision of Project ?!anagement

, SUBJECT: REVIEU OF APPLICAtN'S Q-LIST FOR ACCEPTABILITY,
.

During our recent efforts to upgrade Chapter 17 of the Star.dard Review Plan,
we identified a need for clarification of assigned branch responsibility to
revieu for com leteness and accuracy the list of systems, components, andp

structures (Q-List) to which the quality assurance program, developed in
accordance with Appendix B to 10 CFR 50, is applicable. The need for such/7 Q-List is a requirement of Appendix 8. SRP Sections 17.1 and 17.2 recuire

Vthe QAB reviewer to assure that a Q-List is either included in Chapter 17
of the SAR or appropriately referenced therein. However, the assignment
of responsibility to assure that the Q-List is complete and accurate is not
well in hand. Under present practices, the QAB developed a Q-List based on
past SAR reviews against which each applicant's Q-List is compared. Appli-
cants are then requested to resolve any discrepancies.

We believe that this practice needs revision. Within the staff, the persons i

'

b:st qualified to determine the safety significance of plant items are the jtechnical reviewers that perform the safety evaluations of each plant.
Therefore, we believe that these reviewers should be assigned primary respon- g

sibility for determining the adequacy of each Q-List, and comparison with a
checklist by the QA3 reviewer should be a back-up check for apparent incon-
sistencies or omissions.

Accordingly, we recommend that the SRP be modified to identify the need for
review of the Q-List and to assign responsibility for the review. Specifically,
we recommend that:

'

1. Section 3.2.1 of Reg. Guide l.70 (Rev. 2) be ruvised to request
applicants to provide a Q-List which would be referenced in Chapter 17.
Guidance to the applicant shou'ld also indicate a suggested tabular
format, the criteria for determining whether an item is safety-related,i

I ('; .:nd the level of detail to which an item should be specified. ~

|'

.'i. SRP Section 3.2.1 be revised to include the review of the Q-List as !
'

an area of revie*!, and to include the assignment of prinary and secondary
--

.

.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : \.

. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Ricnard C. CeYcung -2-
Rogar J. Mattsen

branch revicu responsibilities to assure the accuracy and cccaleteness
of the iten on this list. The latter rasconsibility should be consis- ,

tent with the areas of review assigned to the branches thrcugh other
SRP sections. This change in revieu responsibility is not caant to

'
infer that the scope of the Q-List should be changed.

3. By cecorandum to the QtB, each technical review branch should indicate
that the adequacy of the Q-List has been verified' within the assigned
area of responsibility.

As an interim censure, to acconT::odate the current projects under review,
we have proposed that each cognizant LPM issue a mecorandum to the assigned
reviewers requesting that the Q-List presented in the SAR be reviewed for
con.pleteness and accuracy in the areas for which each reviever is cognizant. s

At the Jar.uary cecting of the LSRC, this proposal was censidered. The
Cocnittee considers it to te an inproveront to the review process with

,, very nominal staff innact and recorrends that the Directors of DSS, CP:t
(v) and DSE approve the prooosal.

Your acoroval is requesteU. We are available for further discussion of this
'matter at your earliest convenience.

Original Sip.ed by.
Don:Id J. Skovl: cit

Donald J. Skovholt
Assistant Director for Quality

Assurance and Operations

Division of Project Management.

cc: D. B. Vassallo
F. Schroeder. Jr.
D. R. ' fuller
W. P. Haass -

! lie' P00R~0RIGINil
J. F. Stolz
5. A. Yarga

,

*Distribution:(o Central File RSBoyd, PM:D ELiederbach, PM:QAB

" ) NRR Readino FileDross, PM:DD -

g;jL. Projects DJSkovholt, PM: ACQA0

'QAB Chrcn File XnXsu!XRXY.QX3

9: :c :.! I u,^ PM:ACQAd PN%
~

c.,.m

'VJ L_ Mi . D ~
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Docket I!os.: 50-329 D-

[50-330 .

IEMORANDUit FOR: Assigned Reviewers for Midland 1 & 2

Walter P. Haass, Chief, Quality Assurance Branch,Fi'.0M:
Division of Project l'anagement .

.

Darl Hood', Project Manager, Light Uater Reactors Branch.

ilo. 4, Division of Proj,ect Management
,

DETERMII!ATIO!! 0F ACCEPTA31LITY OF 0-LIST FOR HIDLA!iD 1 & 2SUBJECT:
.

In a memorandum <iated February 8,1979 (to R. DeYoung and R. l'attson from ,
D. Skovholt), recommendations were ma'db regarding the formal documentation
of the staff review of the app 1' . ant's Q-list which identifies those safety-
related structures, systems, and components (SSC) that fall under the control;The February 8'of their QA program (QAP) described in Section 17 of the SAR.

. memorandum also reco= ended an interim procedure for accomplishing such reviews
for projects currently under review. Based on oral agreement by DSS and DSE '.

p to adopt this interim procedure, this memorandum is written to request thatQ all reviewers assigned to the Midiand 1 a 2 OL application review the list
'

given in Table 3.2-1 and other parts of Section 3.2 of the FSAR as it applies
-

to their areas of ' review responsibility to. determine if there is an adequate
listing of those SSC that should fall under the Midland QAP. This program
satisfies the provisions of Appendix B to 10 CFR 50.

Midland, in response to our question 421.2 (note Enclosure 1), has identified
by reference' to Section 3.2 of the FSAR those SSC classified as safety-related

0-listed items))and which are subject to the requirements of the Midland'Consumers Power QAP. This response 'should be used in conjunction with
Section 3.2 of the FSAR in your evaluation.

The criterion that you should use in determining whether SSC fall under the
1

i requirements of the Appendix B QAP is as follows:

Structures, systems, and components that prevent or mitigate the
consequences of postulated accidents that could cause undue risk
to the health and safety of the public. Acditional guidance in

|
this regard is provided in the regulatory position of Regulatory;

Guide 1.2g, " Seismic Design Classification."
|

l ,

.
!
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(') It is our int 0nt to arrive at a T.~. .j-r:1.tcd Q-list for the !;idicnd 15 2
V pplication that is generall.y ccasis t :nt, both in sco?2 cnd level of datail,

to safety-related Q-lists sh n in t'.2 past CL applic:ticns. It is rc casted,

therefore, that adequate justification be pecvided for substantive additions,
deletions, or expcasion in level of datail should such situations arise.

To facilitate your review effort, enciesed i's a generic safety-related Q-list
that has been developed by QAB and utilized in past reviews. This list is

'an outgrouth of the results of work performed by an I:RC t:ork group with
c:.-Gers fro:a SD, I?.E, and i;RR uhose purpose was to develop a Regulatory
Guide to identify the items under the control of the QA program. The *

uork grcup has essentially turned this effort over to SD. The QAB has
initiated the review process of the itidland Q-list by conparing the !!idland
Q-list (safety-related SSC) against the generic safety-related Q-list and
indicated those items for which correspondence can be found and those
items that appear to be missing. Using your copy of the enclosed Q-list,
you are requested to:

1 .' Identify those SSC that fall within your area of revieu respensibility.

2. Identify those SSC that should be added or deleted from the list.
,

3. Provide an expansion of the level of detail where necessary.
'

(N 4. Provide the justification for any changes in the list due to items
() (2) and (3) based on the criterion presented above.

.-

Your response should be transmitted by memorandum to the 'QAB (W. Belke) by
no later than April 13, 1979. -

.
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Docket Files (,?.) % na signed by

'

Walter P. Haass'qA.B Projects
-QAB Chron. File

'

fiRR Reading File - llalter P. Haass, Chief
DJSkovholt, DPt1 Quality Assurance Branch
DVassallo, DPM Division of Project iianagement
WBelke, QAB
JGilray, QAB Griginal signed by
WHaass, QAB . Ihrl Hecd
DHood, DPM Darl !! cod, Project l'anager

Light Water Reactors Dranch fio. 4
Division of Project Management

Enclosures:
d. /' ^

_ . . . " :. cr.ss--t-:--Ost4sn %2 - J
. . . . . . . . . . . . . .o. .j . .../r M.. :.bB.. .... . ...DPit :Q'AB .'

/

..... .f . l!
,,d., Q. List OPil:QA DPN:

. . .. . ... ....... . . . . . . . . . . . . . . . . . . .

7
.. ..... . . . . . . . . . . . . . . . . . .

. ..W..P... a a. s's DTe~3
.

s o |. 3.e..l.k.e..:.b.. ... . . .Q. . . .i. .l. r a..y. . ... . .W.. .
. ...... ............... . . . . . . . . . . . . . . . . . . . .

. . /..h.. 79 i
.

3/,///./..79. . .... 3../../.(/ 79. . . ...... 3/.. / 7. 9.. 3.,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . _ . .

''

. . :ts em .s.:o om h .... u .--. r... ,. . ...... ........-...

._



-

g ga

me

w. . ;- -

. .
.o-.aamaa

''s ':. _wu :d 2. / '9 [ 7 1h D 4. U 'r-s. u :'

i -
. .

y )I .- .

>

' *1_ 6 C .', { r . 2
'

'

C;.', s e. g _; .
_

3 -,.~
.}d C , i,t .
.

N%. ,

.. - -
. . ,

' i

f. i

w a. s u em i .

\r ,

z. B p'- s\7 Gi w..,a ',y t_ (J db'_)
.. , . ;

: J L L v h if z_ C. 6 d Q . -

'
'

, -

k ,. .: A k % 2 c. \ f a C 6 k % D
~

a

l. ~ $ canst :.. c_ s p
P uuA %.Q vj 2 Cbym.m,

Ruldhh C11~A '
'

y

O k w a | t. 15ywQ.
9. la-N~~t.-i/tCLdxAQ.

CD d-Q
) -

%g t ;; t.:e

%dQ%4GJlfl- (S &$>-

k u\t.R h z (E _-Q .t

'a iC Aa h if a St%h -

.

,

. 1_ ..

I \ W
P00R ORIGINAL

.

,m

| LA-

.

l .

O
LJ

.

b

. _ _ ,



4.

*

. t: _. ~, 4.: ,

'

L7.2.7 QL*ALITY ASSl'?5M I V'
&'

r

O .y-r'J ated itcs 'of the Station that pra nt
-

This penra= is applied to t a

or !cigate the consequuaces of pmulated accidants which could cause undu risk,

O'd to the health and safety of the public. A su= nary of s tructures and sys te s
covered in whole or in part by this program are identified in Table 17.2-1.
The actual boundaries of these systema and structures will be specified in the ;

The Manager-Generation Engineering, with con- )

Quality Assurance Systems List.
currence of the Manager Ge,nerygon Quality Assurance, is responsible for devel-,

'opcent of this list .
.T

/!'The Manager- Gener)a-#cd-Quality Assurance has the direct responsibility for
this Operating Quality Assurance Program is i=plemented and thatensuring that

it provides for control of all activities affecting quality en nucicar safety
related ite=s. He is also responsible for ensuring that the p rogram is codified
and updated as standards , regulations, results, and experience dictate. The

various groups involved in the Operational Quality Assurance Program, and their
responsibilities, are described in 17.2.6.

The Operating Quality Assurance Program is described by written policy, plan,
The basic co=pany policy is established by the Presidentand procedure docu=ents .

as described' in .17.2..l. This Operating Quality Assurance Plan is issued by the
Vice President-Generation. The procedures, which are the' Operating Quality
Assurance Program's detailed requirecents, are originated and approved as shcwn

Assurance Program Procedure Categories and Approvals.in Table 17.2-2, Quality

An outline of the quality assurance procedures to be used to i=ple=ent the Operating
Quality Assurance Program is included in 17.2.25.

-

,,

'/

' (,/ c/:P
The Manager- Ce_n.c;31.ign Quality Assurance is responsible for caintaining a cos-
prehensive training progras for both the original and refresher training ofHe also ensures thatpersonnel in the Operating Quality Assurance Staff.
quality assurance indoctrination is given to Generation Depart =ent personnel
who are not in the Operating Quality Assurance Staff but whose job responsibility

The training program shall comply with Regulatory Guide 1.8will affect quality.
(March 1971) and Regulatory Guide 1.58 (August 1973) including applicable require-
cents of r5I N45.2.5 - Re . l and shall consist of lectures, formal schools, jobv
experience, and individual study, as appropriate.

.

'

Each =anager =aintains formal training progra=s and procedures to ensure the
The t,nicproper job related training and qualification of his personnel.

is responsible for the indoctrination and training of unitSuperintendent
staff personnel perforuing activities af fecting quality or operations, and for
encurin3 that, where required by Technical Specification Section 6 operators,

are formally licensed or qualified. .

All contractors who perfor= engineering, construction, or other technical services
on structures, componants, or systers are required to caet those portions of the
AEC |tesulation 10CFR50, Appendix 3, which are applicable to their services and
the caterials and equip =ent which they supply. The Manager-Generation Engineering
is responsible for ensu ring that these requiretents are contained in the specifi-
cations and purchase documents as appropriate along with the quality assurance'

(N
,() aafety class of the component or sys tem involved.

\ % .;
17.2-11 p.,, 3 ( 3.g,g
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TA3LE 17.2 -1
.

h SLT URY OF OUALITY ASSL*?X CE SYSTE':S'

's / CR PARTIAL SYSTEM LISTS
*4 . ,

.

1. Control Building Heating and Ventilation System

2. Fuel Handling / Auxiliary Building Ventilation System

3. Reactor Building E=ergency Cooling System

4. Reactor Suilding Spray System

5. Nuclear Chemical Addition and Sa=pling System

6. Condensate System

7. Core Flood System

8. Chilled Water System

9. Containment Monitoring System *

10. Decay Heat Closed Cycle Cooling Water Sy' stem

11. E=ergency Diesel Generator Fuel System

12. Decay Heat Removal System"

13. Decay Heat Water System.

14. E=ergency Feedwater System

15. E=ergency Diesel Cencrator Services
*

16. Feedwater System
.

17. IIydrogen Purge Discharge System

18. Main Steam
4

19. Make-up and Purification System

20. Nuclear Services Closed Cooling River Water System

21. Nuclear Services Closed Cooling System

22. Penetration Cooling System '

.,)

;.' ' '
L7. 2-45 Am. 18 (7-15-74) |

,
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1
|

f
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.

13, 721ctor Coolant System

(0:
, Control Rod Drive Mechanis=s,-~{4

( /
'--25. 7.cactor 3uilding Eucraancy River L'ater Systes .

.

.

26. Spent Fuci Cooling System

27. Screen House Ventilation and River Racer System

28. Waste Gas System

29. Liquid L'aste Disposal System

30. Solid Waste Disposal System

31. Reactor Building Isolation System

32, 4160 & 480V Cisss IE Distribution System
.

33. E=crgency Diesel Generators

34. 250/125V D.C. System

35. 120V A.C. Vital'Instru=entation Distribution System

36. Reactor Protection System (,_s

( ) '

'x 'J 7 . Engineered Safeguards Actuation Systc=s
.

.

38. Air Intake Structure

39. Auxiliary Building

40. Fuel IIandling Building
,

41. Control Building

42. Diesel Generator Building

43. Inter =ediate Building

C
44. Reactor Building

45. Intake Screen and Pump House

46. : uclear Instru=cutation and In-Core Monitoring Systes

47. " Radiation Monitoring

r3,

i 1

''m !
17.2-46 As. 13 (7- 15-74) (

.
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C. .~
.

.

SuppAe=er. _

l.

The description of Metropolitan Edison (Met-Ed) QA Progra should be a= ended
to include, in accordance with Part 50.3h (b) (ii), a = ore ec=plete discus-
stion of how the 18 QA criteria of 10 CFR Part 50 Appendix B vill be i=plemen-

1 throu6hout the operations phase.

ESPONSE

Saa Section 17 2 of the FSAR.
.

O -

.

(
-

- - - - - - - - - _ _ _ - _ - _ _ - _ - _ _ _ m
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"

Supple:. ant 1.

10-2/17.2. 17.3

Met-Ed enould cc _-_i: to- cc ply with the guidance contained in AEC's "Orcnge'
*

: Book"- (dated October 25 ~, 19 73) , including idiSI Standards therein, or identify
'

any exceptions and describe acceptable alternatives.
,

RES1'ONSE,

j. .

I

j See Sections 17.2 and 17.3 of the FSAR. t

,

.

;

b

i.

s

i

f

.

;

4
,

e

i

.

.
*

$
1

i
i

i
f
'

.

'
|

|

. I

i

|

|

I- . .

G
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. .

_ n 2_ / , .r . o,
e _

Met-Ed should identify a position within its orgnni:ntion with the cas!gned
responsibility for the review of and concurrence with G'lregra=(s) developed'

and/or i=plemented for the::1 by other Ort;ar:izntions, including GPU Service
| Corporatien (GPUSC).

i RESPONSE
.

1

Resolved concurrently with Questien 10-1.

e

!
4
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f

a

i

!
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i
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1
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Supplement 1

i 1 17.2.13
i
.

A1...ough Me -Ed has provided a description of its audit progra=, the descrip-
tion should include provisions for the conduct of periodic audits, by Met-Ed,'

of the implementation of the QA Progra= activities delegated to GPUSC and other
,

| : 1r organi:ational contractors.

RESPONSE

Resolved concurrently with Question 10-1.

*

\

%
.

,

I

i

i

i.

t

V -'

S1-63 Am. Ik (5-3-74)
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4

Y Supplement 1
~

i

~

-10-5/17.2.18 . ,

*

i The . scope and frequency of the Met-Ed and GPUSC internal and external audit
.

programs should be provided. <

t-
!

'

|- . RESPONSE

j Resolved concurrently with Question 10-1. t
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..

.. supplement 1
6

j ': '
,

f

i . . 1

r

.
. 2 . l'.i

f ?osition qualifications shouldfoe provided for Met-Id's Manager of @ers*.W111'

,

';bw11ty Assurance.-

I

ti
I?ESPONSE

.

F

. Resolved concurrently with Question 10-1. !
t

* i
|

!.

i

5
|
I.

.. i,
!

!
.

.

- i
!

!

!

!. i

k i

! l
i t

! !
- t

.'
' O ,

.

- i
t

^ I
.

t !

e

a

k
t

I

h
!

!

I

t
i

i

<

.A=. Ih (5-3-Th)
--



. _ _ _ . . . . . _ _._ _ -_. . . _ . - . . _ . -__ _ _ _ _ _ _ _ - _ - _ - . . --

_ _

t

Supplement 1
:

4

, :
.

('
..

.

10-T/17.2.2
.

IThe structures, systems and ccmponents covered by the QA Progra= should be
identified or cross-referenced in Chapter 17

-RESPONSE

Resolved concurrently with Question 10-1.

I
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10-8/17.2, 17.3

A listing of the titles of QA precedures applicable to 2;cticas 17.2 cnd
17.3 shou

[ ' purposes;ld be provided along with a brief abstract of their scope and.

and a = atrix or tabulation relating these to :he 18 QA require-
' =ents of 10 CFR Part 50 Appencix 3.

RISp0 :SE

See Secticus 17.2 and 17.3 of the FSAR.
.

When using 17.2.25 and Table 17.3-1, it should be noted that:

1. Design, procurement, and installation of ite=s during the S tartup
and Test Phase, with the exception of test equip =ent and ncnsafety *
related supplies are hcadled in accordance with the Oasign and
Ccastruction or Operational QA Progra=s covered in Sections 17.1
and 17.2, and hence, are not described in the Table.

2. The Met-Ed Operatic tal QA Plan and supporting plant operating, main-
tenance, and QA procedures apply to the activities of Met-Ed persennei.
in support of the Startup and Test Progra=, but are not covered in the
Table since the Operational QA progra= is covered in Section 17.2.

:
\ px

.

Sl-6 7 A=. 18 (7-15-74)

1
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.i

..

.. Supplement 1 7
f

. . .
.

;

J-10 o/17.2_, 17.3-
|

visions for the indcetrinstien and training program for QA actitities.
,.
l'

!I':

[

| uld te described.. :
c, , -

RIS?O'!SEc

i.

:se Sections 17 2 and'17 3.of the FSAR.}-
.
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Supplement 1
.

10-10/17.2.10
,

Discussion of the inspection program during plant turnover and during the
operations phase is ir. adequate. Criteria / bases should be included denoting
when inspections are required and when they are not required.

'

RESPONSE

Resolved concurrently with Question 10-1. .
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UNITED STATES

NUCLEAR REGULATORY COMMISSloN
*

. W ASHINGTON. D. C. 20555

WN 3 u 1975

Docket No. 50-320

.

V. A. Moore, Assistant Director for Light Water Reactors, Group 2, RL

SAFErl EVALUATION REPORT: 'IT!REE MILE ISLAND NUCLEAR STATION, UNIT 2,

QUALITY ASSURANCE BRANCH ,

Plant Name: Eree Mile Island Nuclear Station, Unit 2
Licensing Stage: OL
Docket No. 50-320
Responsible Branch: LhR #2-2
Project Manager: B. Washburn -

Requested Completion Date: June 27, 1975
Applicant's Response Date: N/A
Description of Response: N/A
Review Status: Complete-

.

Le QA Branch has reviewed and evaluated Sections 13.1, 13.4, 13.6,-
and 17 of the FSAR (through Amenar.ent 28) for Three Mile Island Nuclear
Station, Unit 2. Our SER input for Section 13.6 and 17 is enclosed.

We have not inc'luded an input for Sections 13.1 and 13.4 for the
*

following reasons:

1. He' applicant has not been responsive to our requests for information
relative to his offsite technical support for the operation of nree
Mile Island, Unit 2. We are therefore unable to reach a conclusion
as to the acceptability of this technical support.

2. In Amendment 28, the applicant revised the de;.cription of his plant
staff. 'Ihis revision deletes the number of persons assigned to each
plant staff position. We are therefore ur.able to reach a cenclusion
as to the acceptability of the plant staff.

The applicant has been advised of these two deficiencies.
,

3. Le applicant has submitted a proposed revision to the review and
'i audit provisions of Section 6.0 of the technical specifications for

Tnree Mile Island 1. We are reviewin
to the Regulatory position set forth'g this submittal for conformancein Regulatorf Guide 1.33 and for
consistency with Section 6.0 of the NRC Standard Technical Specifications.

.

.

V/@ %

#776 19N
'' *

. -
* '

_ _ _ _Z _ _ __.
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|O
Upon staff approval of this revision, the applicant will amend the
Three Mile Island 2 application to include these review and audit
provisions. We consider this to be an acceptabic approach.

,

o
. ' ,

.|
An SER supplement will be issued when the above matters are resolved.

/ .
.

/n ,
. Donald J. Skovholt, Assistant Director

.

for Quality Assurance 6 Operations'

Division of Reactor Licensing,

.

'i
Enclosure:-

As stated
,

'

cc: w/o enclosure
W. Mcdonald

,

w/ enclosure
'

K. Kniel
B. Washburn

.

\O -

.
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I A' kSAFETY EVALUATION REPCRT-

,

M }* 7*i
l THREE MILE ISLAND hUCLEAR STATION, UNIT 2

OPERATIO?RL CUALITY ASSURANCE PROGRAM

.

13.0 u " * :
-

-wa a uuns
,

13.6 Plant Records

The applicant has described his pro am for maintaining
.

plant records and has committ ' to maintaining records according
,

to ANSI N45.2.9-1974, ' irements for Collection, Storage,-

j and Maintenance of lity Assurance Records for Nuclear

f Power Plants." Spe.cific records and their retention periods will be
1
1 delineat in'the facility technical specif,ications.,

Bas on our review, we conclude' that the applicant's provisions

or maintaining records meet the position described in ANSI N18.7-107'
,

"W wuaois ror Auc. Lear Power Plants," and are satisfactory... -

I
17.2 Quality Assurance For Operations

Organization
.

Metropolitan Edison Company (MET-ED) has established an organir.ation

which is responsible for establishing and implementing the operational
,

QA program for the Three Mile Island Nuclear Station, Unit 2. The

President of MET-ED has delegated to the Operational QA Manager,

through the Vice President-Generation, the responsibility for establishingi
;

and . implementing the QA program. As shown in Figure 1, the Operational
,

QA hhnager has equal organizational level with the Managers of
t

Engineering, Nuclear Generating Stations, and hhintenance. The onsite

! Plant QA Supervisor and QA Specialists are under the direct control

of the Operational QA Shnager.

. _ _ _ _ _
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.

, - .,

Cl The qualifications, duties, responsibilities, and authority

for the various individual positions perfoming QA functions have;

been adequately described and are acceptable. The Operational

! QA hhnager has the specific responsibility to develop, implement,
I

i and maintain the operational QA program and manual. QA program
I .

i procedures are reviewed and approved by the Operational QA Shnager.
,

QA related procedures, originated by other SET-ED organizations,-

are reviewed and approved by the respective organi:ations and

reviewed and concurred in by the Operational QA hhnager. To assure

continuous implementation of the QA program policies and procedures,
,

the Operational QA Shnager condticts a system of preplanned audits,

inspections,and review activities. In addition, the Vice

{ } President-Generation perfoms a review and audit evaluation of the

QA program effectiveness at least every two years and reports the

re$ tits to the SET-ED . President. We find that the QA organization has'

adequate authority 'to identify' quality problems; initiate, recommend
~

or provide solutions; and verify implementation of corrective action

for nonconforming items or activities. This authority includes the

right to stop work.
.

.- -

Based on our evaluation, we conclude that the hEr-ED-
,

QA organization has the sufficient organizational freedom
i

| i
i

| *

i -

hv

|

-
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'

- necessary to effectively execute their QA responsibilities without
' undue influences of cost and schedule. We have therefore determined ;

that this organizational arrangement is acceptable and complies with-

the requirements of Appendix B to'10 CR.Part 50., .

:

!
! Quality Assurance Program
i

|
MET-ED has committed in the FSAR to structure and implement their *

: .!

} QA program in accordance with the hRC' guidelines contained in HEC
I

|
documents WASH 1284, " Guidance on Quality Assurance Requirements

During the Operations Phase of Nuclear Power Plants," WASH 13 .
'

" Guidance on Quality Assurance Requirements During the Constr 'on

|| Phase of Nuclear Power Plants,'? and WASH 1283, " Guidance on Quality
.

.

| Assurance Requirements During Design and Procurement Phase of Nuclear
! '

Power Plants," with the exception of certain areas which are described

|j by alternatives which we have evaluated 'and found acceptable.

'| The QA program provides for a formal training program for those
i

ji personnel performing QA related activities to assure they are
i I |knowledgeable as to the proper interpretation and implementation of

the QA manual including its requirements and implementing procedures.

In addition, the QA program provides for the necessary controlled I
|

-

procedures which describe how each of the eighteen criteria of Appendi.x'

B to 10 d1 Part 50 will be complied with. MET-ED requires a formali ed!

|<

l ,. inspection program to be established and implemented by qualified QA j

|

)

.

.

_ -_ _ -_ ._ . _.
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i
\ personnel independent of the personnel or group perfoming the

work being inspected. This also applies to procurement sources.-

y Pmvisions are pmvided to assure inspection instructions describe' o

:i .

1 the method of inspection, the accept and reject criteria, and the
:

~1

:i degree of documenting and verifying the inspection results.
.

]
:) The audit program provides for regularly scheduled audits

j of the operation of Three Mile Island Unit 2 and for the prompt
i
j reporting of audit results and corrective actions to responsible

management levels for their review and assessment. The audit program

is under the direction of the Operational QA Department, the Plant.

Operations Review Committee and the General Office Review Board. To assure
q
; proper visibility of problem areas and implementation of corrective

action, audi.t results are distributed to responsible members of

.; management. bl addition to the audit program, the Vice President-

i Generation performs an independent review of the QA program

| procedures and activities at least once every two years to assure

that the QA program is meaningful and effective.,

.

Conclusion*

In summary, the staff has determined that hET-ED's QA program

for Three Mile Island Nuclear Station, Unit 2,as described
.

[ in the FSAR through Amendment 28,provides a comprehensive system of

planned and systematic controls whi'ch adequately demonstrate compliance

.

S

(

.
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b
with each of the eighteen criteria of Appendix 3 to 10 CE1 Part 50.

.

In addition, FET-ED has described an acceptable QA organi .ation

which has sufficient authority and independence to permit effective
,

I

j implementation of their QA program without undue influences frem
'

costs and schedules. We therefore conclude that the ?ET-ED OA
f._. --

program is acceptable for control of the cuality related activities

during the operational phase of the Three >!ile Island Nuclear Station,

Unit 2.
,

y .. . - .- .

!!

I
-

i ..

.

e

4

f

i
*

.

6

*
t

.

. v
l
|
|

.
- - ---



; -. . . . - . .. . . :. . . . . . .... . . . _
--n - -- - - ,

.
-

.

.

. MET ED
-

..

PRESIDENT'

(Q'
-

-

.

.

VICE PRESIDENT
<

|
- GE!!ERAL OFFICE GENERATICt1

~
~ '
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Sup;:1=::.'. 2

i.1.1 (RSP)/17.2.7

rat-Li is requented to s=e=d sectica 17.2.7 cf its descriptien of the QA Precras
for Str.tien C eratics fcr 0:it 2 to include a state =ent which c - its to ec: ply '

vith, the " Gray Tak", VASI-1283 Revisics 1. " Guidance on C""ty Assurance
,

Require =ents During Design a:d Proc =e=ent Fha.se of Nuclear Pcver Plants - Revisien 1 " *

dated May 24, 1974, and the " Green Book", VASH-1309, " Guidance on Quality Assurance '

!Requirenants During the Cux.actico Phase of Ecclear Power Plants,". d.ated May 10,
197k, for these design proc =ecent, and eccstruction activities which =ay occur
during the operatic:s phase and for which the guidance is applicable, er identify !
any exceptiens to the g..id:=ce centained within " Gray Book and/or the " Green Book" !

'
,

and described c. cept:ble alter ates.

RESPONSE ,

See revised 17.2 7.
*
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|'I O 17.0 OUALITY ASSURANCE;s }
%J,

t

17.1 Organization
,

f

The applicant has established an organization which is responsible for establishing.

and implementing the operational Quality Assurance program for tne Three Mile Island
?tuclear Station, Unit 2. The President of Metropolitan Edison Comoany has delegated
to the dperational Quality Assurance fianager, through the Vice President and Manager,
Generation Division, the responsibility for establishing and implementing the Quality
Assurance program. As shown in Figure 17.1, the Operational Quality Assurance fianager
has equal organizational level with the Managers of Engineering, nuclear Generating
Stations, and Maintenance. The onsite Plant Quality Assurance Supervisor and Quality

|
Assurance Specialists are under the direct control of the Operational Quality Manager.

Tne qualifications, duties, responsibilities, and authority for the various individual
positions performing Quality Assurance functions have been adequately described and |
are 3cceptable. The Operational Quality Assurance Manager has the specific responsi-
bility to develop, implement, and maintain the operational Quality Assurance program
and manual. Quality Assurance program procedures are reviewed and approved by the
Operational Quality Assurance Manager. Quality Assurance related procedures, originated,

by other Metropolitan Edison Company organizations, are reviewed and approved by the
respective organizations and reviewed and concurrred in by the Operational Quality

L Assurance Manager. To assure continuous implementation of the Quality Assurance
~

program policies and procedures, the Operational Quality Assurance fianager conducts a
system of preplanned audits, inspections, and review activities. In addition, the
Vice President and Manager, Generation Division performs a review and audit evaluation
of the Quality Assurance pregram effectiveness at least every two years and reports
the results to the Metropolitan Edision Company President. We find that the Quality
Assurance organization has adequate authority to identify quality problems, to initiate,
recommend or provide solutions, and to verify implementation of corrective action for
nonconforming items or activities. This authority includes the right to stop work.

Based on our evaluation..we conclude that the Quality Assurance organization has
sufficient organizational freedor, necessary to execute effectively their quality
assurance responsibilities without undue influences of cost and schedule. We have
therefore determined that this organizational arrangement is acceptable and complies
with the requirements of Appendix B to 10 CFR Part 50.

k

17.2 Quality Assurance Program

-The applicant has committed in the Final Safety Analysis Report to structure and
implement their Quality Assurance program in accordance with the guidelines contained
in Nuclear Regulatory Corsnission documents WASH.12* . ' Guidance on Quality Assurance.

a ,, ,r.,
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i
Eequirrents Ouring the Coerations Phase of fluclear Power Plants," WASH-1309, "_;
" Guidance on Qualit/ Assurance Reoutrements During the Const/uction Phase of ?:uclear -

Dower Plants,' and *4 ASH-1283, " Guidance on Quality Assurance %quirrents During f
Oesign and Procurement Phase of 21uclear rower Plants. ' The Quality Assurance program j

_ provides for a formal training program for those personnel performing Quality Assurance 5
related activities to assure they are knowledgeable as to the proper interpretation (
and implementation of the Quality Assurance manual including its requirements ano f
implementing procedures. In addition, the Quality Assurance program provides for the
necessary controlled procedures which describe how each of the eighteen criteria of j
Appendix B to 10 CFR Part 50 will be complied with. The applicant reoi res a

. _

formalized inspection program to be established and implemented by oualified Quality g
Assurance personnel independent o.f the personnel or group performing the work being 5

inspected. This also applies to procurement sources. Provisions are provided to
4

assure that inspection instructions describe the method of inspection, the acceptance '

and rejection criteria, and the degree of documenting and verifying the inspection $;
results. j

:
AThe audit program provides for regularly scheduled audits of the operation of Three g

Mile Island Unit 2 and for the prnent report 4eg of audit results and corrective
_

{
actions to responsible managment levels for their review and assessment. The audit j
program is under the direction of the Operational Quality Assurance 0*partment, the ^

Plarit Operations Review Committee and the General Office Review Board. To assure _w
proper visibility of problem areas and implementation of corrective action, audit
results are distributed to responsible members of management. In addition to the g
audit program, the Vice President au .anager, Generation Division performs an i
independent review of the Quality Assurance program procedures and activities at least
once every two years to assure that the program is meaningful and effective. g

i

To add further assurance that the applicant can and will carry out the Quality Assurance ;
program for Three Mlle Island Unit 2 in a satisfactory manner, the Metropolitan Edison h
Company has demonstrated the capability to implement the Quality Assurance program on j
Unit I satisfactorily. [

T
Conclusions )

$
The staff has determined that the applicant's Quality Assurance program for Three Mile
Island Nuclear Station, Unit 2, as described in the Final Safety Analysis Report {
through Amendment 43, provides a comprehensive system of planned and cystematic ]
controls which adequately demonstrate compliance with each of the eighteen criteria of

[|!Appendix 8 to 10 CFR 50. In addition, the applicant has described an acceptacle
,

Quality Assurance organization which has sufficient authority and independence to
pennit effective implementation of their Qualit/ Assurance program without undue e
influence from costs and schedules. We therefore conclude that the Quality Assurance 5
program is acceptable for control of the quality-related activities during the opera- 2

mtional phase of the Three Mile Island Nuclear Station Unit 2.

i
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Docket No. 50-320 NOV 4 1975.

MEMORANDUM FOR: S. Varga, Chief, Light Water Reactors Branch #4, FM

FROM: C. J. Heltemes, Jr. , Chief, Quality Assuran~ce Branch, FM s

SUBJECT: REVIEW OF METROPOLITAN EDISON COMPANY'S AMENDMENT FOR
QA TO THREE MILE ISLAND, UNIT NO. 2, NUCLEAR POWER
STATION PSAR

The Quality Assurance Branch has perfonned a review and evaluation of
the infonnation subnitted by Metropolitan Edison Company for the Three
Mile Island Unit No. 2 Nuclear Power Station PSAR as contained in Amend-
ment 43 dated July 15, 1976. As a result of our review and evaluation
of Anendment 43, we conclude that these changes within the QA organization
(PSAR Section 17.1) satisfy our requirements. We therefore find Amendment
43 to the QA Program PSAR acceptable for the design and construction'

. phase of Three Mile Island Unit No. 2. This amendment does not warrant
a change to the QA section of the. SER.

- lb'w]
Heltemes10r., Chief,

Qu ty Assurance Branch
Division of Project Management

.
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Docket No. 50-320 #

.

MEMORANDUM FOR: S. A. Varga, Chief, Light Water Reactors Branch
#4, PM

FROM: C. J. Heltemes, Jr. , Chief, Quality Assurance ,

Branch, PM

SUBJECT: REVIEW 0F METROPOLITAN EDISON COMPANY'S AMENDMENT
FOR QA TO THREE MILE ISLAND, UNIT NO. 2, NUCLEAR
POWER STATION PSAR

The Quality Assurance Branch has performed a review and evaluation
of the information submitted by Metropolitan Edison Company for the
Three Mile Island Unit No. 2 Nuclear Power Station PSAR as contained
in Amendment 44 dated September 3,1976. As a result of our review
and evaluation of Amendment 44, we conclude that these changes within
the QA organization (PSAR Section 17.1) satisfy our requirements. We

.
therefore find Amendment 44 to the QA Program PSAR acceptable for the

,

design and construction phase of Three Mile Island Unit No. 2. This
' ~

amendment does not warrant a change to the QA section of the SER.

C.aua w sc
W Heltemes, Ji9, Chief

Quality Assurance Branch
Division of Project Management

cc: H. Silver. PM.

.
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UISTRIBUT!0ti: D. J. Skovhol t, QA0
| Cocket File JWGilray, PM

MB Projects RCDeYoung, PM
DBVassa.llo, PM CJHel temes, PM

A WLBelke, PM FEB 161978
U o.ccket flo. 50-320

met 10RAllDUM FOR: S. A. Varga, Chief Light Water Reacters Branch !4,
DPM

FRON: C. J. Heltemes, Jr., e.hief, Quality Assurance Branch
DPM

.

SUBJECT: REVIEW 0F 11ETROPOLITAtl EDIS0tl COMPAriY'S AEllDriEllT FOR
QA TO lliRER MILE ISLAllD, UllIT t10. 2, !!UCLEAR POWER
STATION FSAR

; The Quality Assurance Branch has performed a review and evaluation of the
; inforation submitted by Metropolitan Edison Cocpany for the Three Hile

Island Unit flo. 2 liuclear Power Station FSAR in Amendraent 63 datedt

February 10, 1978. As a result df our review and evaluation of Amend:nent
63, we conclude that this change relative to the QA program, satisfies
our requirements. We therefore find the quality-related changes described -

i in Ament' ant 63 acceptable for the operational phase of Three Mile Island
Uni t flo. 2. This amendcant does not warrant a change to the QA section of
the SER.

.

Os
Original signed by(
C. J. Helte=es, Jr.

.

C. J. Heltames, Jr., Chief
Quality Assurance Branch
Division of Project Management

cc: H. Silver -

G. Zvetzig
.
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1.0 INTRODUCTION

1.1 Statement of Problem

This paper censiders the sens'itivity of S&W plants to feedwater transients,

and the role that this sensitivity might play as a precursor or ~

'

contributor to TMI-2 type of accident. We examine the sequence of events

that acccmpanies typical B&W feedwater transients and the role that

control and safety equipment plays. We identify scme design and analysis

deficiencies of this class of plant and note scme possible remedial

measures.

There are several design differences that distinguish a B&W plant in its

response to feedwater transients:

The mass of liquid in the secondary side of the steam generator is lessa.
'

than that for other PWRs. More importantly, the B&W design operates as

a superhead boiler. Thus, the steam generator tubes are uncovered for a

major portion of their length in steady operation. In this mode,

changes in feed flow are quickly manifested as changes in heat

transfer from the primary system. In this manner, absent prompt

and remedial action by the cont'rol system (and in some cases a

safety system), the steam gene ator will dry out.

b. The integrated control system is more ecmplex than other designs anc

has a greatar burden placed en it in tems of fast response.

1

O
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1

The B&W design does not have reactor trips generated from the secondaryc.

side of the plant (for example, low steam generator level). Thus the
O

steam generator level may drop somewhat on afeedwater transient before

the reactor trips, on high pressure. (At this point, following reactor,

trip, the control system may overcomoensate and cool to an excessive

degree, with wide swings in pressure, pressurizer level, and

temperature.)

In consideration of these design differences, we are concerned that a

transient with a delayed or total failure of auxiliary feedwater may progress,

into a steam generator dryout condition. Once the steam generator sub-

stantially dries out, the reactor system will heat up. The potential

{) for v'oids in the primary system -increases. The reactor pressure may

go up to the pdint where the FORV lifts. Eventually, if natural

circulation is not restored or if auxiliary feedwater is not made

effective, then core cooling will be dependent on initiation (manually)

of the high pressure injection (HPI) system of ECCS.. Et is this degraded

sequence which is the subject of this paper.

f

1.2 Meetino on Acril 24, 1979

We met with B&W and four utilities (Duke Pcwer, SMUD, Toledo Edison, and AP

and L) on April 24, 1979 to discuss several matters related to core

coolability. We discussed the arrival rate of challenging transients, |

the role of the control system in responding to these transients,,

-the analyses that exist en these transients, the mitigating equipment

for plant transients, and finally we asked the utilities.to prepose

|. . . . . - - - - - '
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O remedial measures that might tend to make APA more reliable such that

core coolability is not so dependent on ECCS for anticipated transients.
-

<

i

1.3 Defense in Death

Ouring normal operation the reactor is cooled by the main feedwater

system. This system is fairly reliable; if this were not so, the

plants would not be able to produce reliable electric power. In the

event of disruption of this nonnal cooling source, each PWR is provided

with an auxiliary feedwater system. These systems differ in reduidancy

(some are redundant, and some are not), actuation (some are manual,

and some are automatic), and in coupling with control systems (some

failure modes of the B&W control function may inhibit AFW). Provided

that 'AFW does come on, the reactor is expected to be cooled, by natural
~

circulation if*necessary. Representative tests in the natural
!

circulation made have been run on PWRs in the past. If AFW is not

supplied, or if it is supplied too late and the natural circulation

path is inhibited by voids and gases, then the system will boil off

intennittently until either the HPI is initiated manually or later |
lautomatically (perhaps). If HPI is initiated, this system could operate 1

in the inventory made (since there is no LOCA) and balance losses

through relief and safety valves. This mode of core cooling needs to
1

be confinned by further analyses (Section 3).

l
,

On the face of it there are thus three main systams that could remove heat

from the core: main feedwater system; auxiliary feedwater, and HPI.i

|Q,

b The AFW and HPI are discussed further in Chapters 2 and 3.
I
,

I
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1.4 Conclusionsr( Tne question we address in this paper is whether there is reasonable
.

.
._ . _ . .

assurance of protection of the public health and safety
_.

in continued anaration of MW niants nendino imnrovamants
related to feedwater transients such as: (1) further analyses and

-

tests on transient perfonnance; (2) a failure modes and effects analysisi

on the Integrated Control System; (3) system design changes based on the

results of these first items; (4) design and installation of additional

reactor trip circuits for faults originating in the secondary side of

the system; and (5) operator training, including stationing of a full-

time dedicated operator assigned to take any needed prempt manual actions.

We have considered three alternatives (and they are documented in further
detail in Chapter 4):

l' . Issue further bulletin's' to obtain more knowledge about

pb the four items listed above, and implement design and

procsdural changes on a schedule consistent with the arrival

of and evaluation of information.
2. Specify needed design and procedural changes now, and

place continued operation as being contingent on
.

implementation within a specified period of time.
3.

Require plant shutdcwn until satisfactory answers to the items
1-4 are provided and evaluated.

.- .. . _
_ . ... J00R ORGINAL

These alternatives have been evaluated solely on the basis of safety:.

considerations; i.e., whether there is adequate assurance that the

facilities can be operated without endangering the health and safety
of~ tne. public. We considered the folicwing questions:

\

.
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1. Do challenging transients arrive :t a frequency high enudgh

to be of concern?
C

Our answer is yes (Section 2.3.1),

2. Does the ICS perfom satisfactorily?

a. B&W has stated and we agree, that "we are not satisfied

with the reliability of the integrated control system".

b. The failure modes and effects have not been systematically

analyzed (Section 2.3.5).

c. The ICS may initiate a feedwater transient (on the order of

10-15% of all events in the past).

d. The ICS contiols AFW in seme plants (Section 2.2.5) and could

contribute to loss of AFW.
~

Even when the ICS' works well there may be, in response to ae.

feedwater transient, wide swings in reactor pressure,

pressurizer level, and average reactor coolant temperature.

3. Is the system response to loss-of-feedwater transient well known?

Again, we split our answer in several parts:

a. Detailed analyses on loss or delay of AF4, with or without

PORV operation, of the system response have not yet been

. wade available to us (Section 3.1).

b. For very small breaks (e.g., stuck-open PORV) the role of HPI

in maintaining core cooling is not well analy::ed (Section 3.2)

c. The heat removal path by natural circulatien is not well

understocd, especially when it is aggravated by void

q famation (Section 3.3) .
b

-
..
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4. Are the plant mitigating systems (APd, ECCS) generally reliable?

Our answer is that in most plants these systems are reliable; i.e.,

state of the art (Section 2.4.2,~ An exception is the AFd systems

which are active at Oconee, which have only one pump per unit. Some

other old B&W plants have lesser single failure vulnerabilities.

On the basis of the foregoing it appears that Alternative 1 should

not be selected. There is too much unknown about the two items (ICS,

plant transient response) to await the several months necessary to

generate and evaluate the infomation.

... - . . . . .

Thus the choices are whether to shut down the plants now (for one .
, _

or mo're months) or whether reme' dial measures exist or can be generateu

shortly so that interim operation poses no undue risk.

.

We asked the industry to propose remedial measures, and have Nehed

little to date. We note that Duke Power is considering some AFA

redundancy measures (Section 2.3.3). Remedial measures could include

improved operator manning, partial power or other changes to increase the

themal margin of reactor operations to reduce the boil-off rate of the

steam generator and subsequent core heatup rate); increased testing of AR4;

or, in the case of Oconee, perhaos full-time aceratfort of. one AFi;

| removal of APd from ICS control, if possible, and placement on a separate
|
; and independent control system of high reliability; escalated delivery

of analyses--However, we believe ths: car role is to diagnose the
ailment (this we have done); it is up to the utilities to procesethe traa n nt.

e 6
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We conclude that we do not now ha ' ceasonable assurance that these S&W

plants can continue to operate without undue risk. We believe that
.

these plants should be shutdown now, and that the following information
, . -

. . _ . . . . . . . . _ . . . . . .

is necessary befor's restart can be pennitted.

In the short-tenn, we must take all reasonable steps to reduce the like-

lihood of occurrence of transients at B&W plants and to improve standing

instructions, training and emergency procedures available to plant

operators. This can be acccmplished by:

Reviewing and upgrading, as app'ropriate, auxiliary feeda.
i

reliability and performance (timeliness);|

b. Reviewing results of FMEA analysis of ICS and taking actions,

O a's to reduce its likelihood of initiating or exacerbatingV
transie'ntsi

c. Hard wiring anticipatory scram based on FW transients;

d. Reviewing detailed analyses of plant response to transients

to effects of HPI injection, and return to nat. ural . circulation

cooling and

Reviewing new and augmented standing instructions and emergencye.

procedures for plant operators deve 'ed as a result of a-d

above, and training plant operators and the new and augmented

inst:*>ctions and procedures including the statiening of a full-
1

time dedicated operator to take aopropriate prempt manual '

actions.
,

I
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In the long-term, we must either reduce the sensitivity of the response of
4

B&W plants to transients by design changes, or substantially upgrade j
the instrumentation and controls available to the plant operator

'

.

and substantially upgrade plant operator education training and,
!

experience.
,

.
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2. AUXILIARY FEECWATER REQUIRE.MENTS

| 2.1 Overview 'i,

!
|

The auxiliary feedwater system (AFW) requirements are related to
!

its performance and reliability. In this context, reliability
'

measures the probability that the system will function when called

upon, whereas performance measures the adequacy of'the amount, |

rate, and timeliness of the' water actually supplied to the steam

generators.

Both the performance and the reliability of installed AN systems

q vary from plant to plant. The principal differences are related-

l
to (1) differences in plant parameters, (2) differences in system |

|

configurations, and (3) differences in regulatory requirements '

over the years. The characteristics of A W in the operating B&W

plants are given in Table 2.1. The AFW is not in the B&W scope of
-

I.

supply, so the different plants have quite different AFW configurations,

as is evident from the table.

2.2 Performance

The performance requirements of an 2FW are derived frem its design

basis and the assumptions made. Loss of main feedwater (LOR) is
the initiating event. The staam generator inventory decreases at

a rata determined by the heat input cata, the heat removal rata

b)u.
-
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IABLE 2.1 AfW SVS11HS !

OCONfE CRV5IAL AlVik RANU10 SICO Davis af55E ANEANSAS

Auto IW lsolation 5tusial Q lione SteaseLine failure Matrin. HSL failure-togics
System (BE)ptureContral
$1H & IW au Steam Ilne 14eak

rg Closes fW block valve at '' isolates main FW ' inst. A controlD . 400 psig. (lacludes AfW from faulted SG at I-
(12)gS Sim P-fW Pal?O psi (588|C) Isolates*

*N valves.,.*.he M51V's. P<435 Psig q Steam Generator law Luvel je[h steam genera-
(Isolates fault ' steam L31 toss of all BCP's (Pewer tors * main fW & -

C- generator only.) Honttor) H5tV's at ;600 psig
(4) tow Steam Generator Pressure in either SG. Does

_ (600 psig) siot isolato emergency
g (t) or (2) or (4) Isolates main StW. (518tC is IL)

IW to botti SG's, closes MSIV's-
(4) Also alluns both AfW eg~ good SG. (l) or (2) or (3)ps to 4he I

.

or (4)M starts boili AIM PPs'

I""""
.

AahilliiffeeWater
~

System is selisicaWy-
'

desluned. valves ..
| Class IEt most instr. '

is not If. I
3

~~ J.is':'~Ii s/HI.~/5tfal' airs (fmergency 1ocated near grade level Iocated at C5f in ikies not start on 5fAS. "IHfi4GINCV" IW onP
- ~

fW pumps) ip latermediate bidp. Missile Enclosure centrifugal /2/ suction tiils plaint
located lurblacI5elsmic category is, centrifugal /2/No strainess centri fugal /2/sione
Aldg. 2 floors Centrifugal /2/No

* 'under grade.i

! centrifugal /
. I cef un{{fNo ~

Drive: Type sican dilvei ~l-motor driven . 1 antor driven (00 HIP)turEines(ferry / FT E ine (fe'riy)
|-stease driven 8.-sni.sor & tus bina Woodwas.1) 1-Itotes- (Nosiaal 3. 's -.

,

tendem supply not Class IL. -

.

Can t.e put on Class

main stiaal)/ atmos-
if-)5 min.

Sugply/inhaust Hain '5 tease / Hotor: Class'If w.tcrs-Class IE main steam /
| Almosphere Hein steam either SG steman trces NSI/ e t.r :sg hee at phese

~

(110 min.) u is ts eein MSIV/Atenos- /ttmospl. ore .
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~ ilentatina of runes (GO llorizontal liertrantal PosstEly Ves-thru mini-flew0
Ventingl) Yes(lanspointnotself-venting. recirc line hortiontal(yes) liorizontal/yes

la systan] Elevation saise as law point in sys-

763)Citi'62600 f t.-
1.ottame of condenser tism

-

7 apac1ty 1080 gens at 176 4:se eacli 0 3600 ft,. motor 840 CPN 82700ft. 1050 Gitt 92500 fL.
1065 psia tushine 840 GPM (2b8 Gitt of this is ;

yerir5)C 9 Y600 rpm6?650 f t,50' 8 3$60 rio
.

dIMI (
- ~

Sid~etofIllc4J IV5 psia snotors 3400 ft. steam: 30 :

lin[er;_J)og' 0 3560 rsen (1)TSTTNo(autoIFTRs teens: 3$00 ft. mo
densate storage _ 1TC51/110Suction sources /SilW ic (1) lipper (II'lif7ilo-~AsiETlass 3 (2h$Wppdisch./

'

Cateuory y Surge lan&/ B31.1 tank .5elsmic Cat. I to SW on low suction F- |

ASME Vill (2) hotwell/elo-These suction Canal-Non-seismic (5 min.) Class if. redundant Ves
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O
and the primary-to-secondary heat transfer. The steam generator

inventory as a function of time, and the time to steam generator

dryout,dependon+,heseratesandontheinitiakinventory.
,

2.2.1 Initial Inventarv

We have had little discussion on whether it is practical to increase

the time to steam generatcr dryout by increasing during normal

operation the amount of fluid in the secondary side of the steam

generator. As presently operated the collapsed water level at

full power is quite low. The potential problems of increasing

this inventory have not been discussed with NRC.
.

O 2. " ~~

P00R BRIGINAL.

The scram decreases the heat input. Present B&W designs scram on

primary system high pressure for LOFW transients. This typically

occurs 8-10 seconds after LOFW. Alternatively, an anticipatory
,

scram signal could be derived from one or more secondary system
i

parameters (e.g. , steam generator water level, turbine stop valve |
I closure). This would initiate a scram s6 seconds sooner than the l

present design, increasing the time to reach steam generator

dryout by 1 minute or more. NRC Sulletin No. 79-058 requires 3&W

|
plants to provide for NRC approval a design review and schedule

,

for implementation of a safety grade automatic anticipatory reactor |
l scram for loss of feedwater, turbine trip, or significant reduction j

in steam generator level.
,

,,
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The realignment of primary pressure scram and relief-valve setpoints

mandated in Bulletin 79-05B also have the effect of decreasing the
O|

scram delay and delaying dryout. The increment, whose value hss
i

| not been calculated, is smaller than would be provided by the !
!anticipatory scram. However, the setpoint changes have already

been implemented on the plants whereas the anticipatory scram will

be added in the future.
.

2.2.3 Time to Steam Generator Dryout

Table 2.1 gives the time to dryout of tae steam generators of the

operating B&W plants - about one-half minute at full power.

Westinghouse steam generators have 2-3 times as much water in the

secondary side of the steam generators, proportionately, as B&W-

plants;'CE plants have 3-4 times as much as S&W plants.

However, these plants (W & CE) have anticipatory scram which

extend the dryout times to many minutes. -

,

After the scram, the heat input decreases rapidly and the water in

the steam generator secondarj ooils off more slowly. Calculations

for LdFW give S&W dryout times of 1-2 minutes for present B&W

designs, depending on the course of the event. It is this fast

| dryout compared to other PkRs that makes B&W plants unique. The

factor of 2-4 larger inventory and the anticipatory scram in

non-B&W plants give calculated dryout times of many minutes. Thus

.e

t

'

.- ..- -



, _ _ _ . _ . - -_ . . . . _ . .
- - -

e .

2-4 -

. .

the timing requirements for AFW delivery are substantially more

stringent for S&W plants than for others. This increases the

importance of timely manual initiation of AFW in B&W plants compared
i

to the others. Moreover, there is less time to rectify operating
.

or maintenance errors and get the AFW operational if it doesn't

start initially.

2.2.4 AFW Oeliverv Rate

Table 2.1 shows the differerices in AFW flow rate for the diffe ,nt

plants. The actual flow will depend on the nur.;ber of pumps running,

the pressure in the steam generator against which they htve to

pump, and the action of control devices. These last are flow

control valves in the AFV lines or throttle valves in the steam-

lines to the turbines on steam-driven pumps.

On all B&W operating plants but Davis-Besse, AFV flow is controlled

automatically by values receiving a signal from the integrated

control system. The controlled variable is water level, as shown

in Table 2.1. A low level setpoint (2-3 feet above the tubesheet)

is used when the reactor coolant recirculation pumes (RCP) are

operating. This is switched autcmatically to a hign level setpoint

(21-25 feet) to enhance natural circulation when the RCP are not

operating.

|

.
-
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On Davis-Besse, a separate, safety grade, control system controls

pump speed (via steam throttle valves) to maintain a level 10 feet
'

above the tubesheet. For the " raised steam generator" configura-
!

tion in this plant, the 10-feet level is sufficient to maintain

natural circulation.
.

After a LOFW and scram, the steam-water mixture normally present

in these once-through steam generators collapses to a liquid level
.

typically 3 ft or lower. The level then d(creases, and later

increases as AFW comes on.

2.2.5 Lona-Term Considerations - HPI

Recent operating data obtained infernally from Oconee show the-

g

following:

Unit 1 Unit 2 Unit 3
'

utomatic Initiation '~

of HPI 1 1 2
Manual initiation

of HPI 16 9 7

Thus HPI was initiated at a frequency of about two times per
-

reactor year. Not all of these initiations were for LOFW events,

but some were. Manual initiations were said to nave been

accomplished in order to maintain pressuri::er level. Evidently

the primary system shrinkage after a successfully controlled

transient involves HPI action. .
,_

_
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This raises questir.ns about the role and requirements for HPI.

Rather than just being part of the ECCS, which was put in to

control small breaks, it is used routinely for frequent anticipated '

transients. Its failure modes and the consequences of its failure,

,

should therefore be analyzed in that cent. ext in addition to reviews

conducted in the LOCA context.

2.3 Reliability

Numerical criteria for AFW reliability do not exist, and estimates

of the reli cility actually achieved are also not available. The

following discussions are therefore qualitative only.

2.3.1 Cha11ence Rate

Estimates by B&W and others give about two per reactor year as the

rate of LOFW events. B&W states that the rate, for all PWRs.and

for B&W plants, decreases to s1.5 per reactor year after an initial

period of operation. We have no reason to doubt these values.

The HPI initiation rate reported in Section 2.2.5 above is also

about 2 per reactor year.

!

For a LOFW event, either AFW or HPI must function to protect the

core. (There are scme other altarnatives, sucn as restoring main
iO,

| V -
_

t

|
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feedwater ficw, but they do not significantly change the picture).'

The rats of accidents (full damage) would therefore be:
'

.

A(BC). .

'

where A = challenge rata

B = failure probability of AFW

C = failure probability of HPI

Hence, " failure" means insufficient functioning to cool the core,

and involves consideration of performance, timing, and reliability.
4

Given A=2 per react.or year, the product BC must be adequately low;.

numerical guidance is not currently available. -

: O
~

~

2.3.2 Source of Water

Table 2.1 shows the sources of water available to the AFW. Each

plant has multiple sources, but in some older plants they are not

seismic Category 1. Abundant quantities of water are available from

these sources.

2.3.3 Pumo redundancy .

|

All plants except Oconee have redundant AF4 pumps. All plants
:

| except Oconee and Davis-Besse have diverse prime movers - steam

and electric.

.

O G
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O Oconee has one steam-driven pump per unit. The three pumps for

the three units can be interconnected through normally closed
.

valves (remote manual control); twc pumps are stated to be sufficient

in capacity for all these units., The potential redundancy in this

arrangement has not so far been exploited. Davis-Sesse has two,

identical steam-driven AFd pumps.

. . -
.
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2.3.4 Valves and Piotec

s
Table 2.1 does not list the valve arrangement. In general, separate

valves are provided to control AFW to the two steam generators.

| We have not yet evaluated whether a single failure - control,

valve or pipe break - could inhibit all AFW; this was not a require-

ment when these old plants were licensed. In scme plants, common

pipes and relief valves exist whose failure could inhibit all AFW.

I

2.3.5 Controls

In all plants except Davis-Besse, the Integrated Control System

actuates the AFW flow co.ntrol valves. On some plants, these
. .

.

control valves can be bypassed (remote manual control) to allowO
-

. AFW flow in the event of control system failure.

B&W was unable to state whether failures in the Integrated Control

! System could initiate a LOFW event and also inhibit AFW via the

flow control values. We have asked B&W to analy:e this question
i

'

promptly. If this common-made failure can occur, and we see no

reason why it is impossible, then the combined frequency AB (see

Section 2.3.1) could be high because, for these events, B = 1.
.

O
-

.
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2.4 Conclusions regardine AFW

2.4.1 Performance

<

;

; AFW performance in operating B&W plants appears marginal, in that
.

dryout would occur rapidly (1-2 min) unless AFW is initiated at

its design time of 40 seconds after a LOPd.

2.4.2 Reliability

AFW reliability in operating B&W plants varies widely amcag different

designs. The older plants are not in conformance with SRP 10.4.9,

for example, by requiring redundancy, diversity, and single failure
- ,. .

..

criterion, etc. Improvements are needed in some plan s.-

2.4.3 Dependence on HPI

Successful recovery for most LOF# events appears to require HPI |

..

|

even if AFW functions as desired. This requirement to use HPI for !~

l

an anticipated transient, and its failure modes and consequences l
l

of failure, should be analy:ed in this context of use as inventory |

control.
1

|

| |
''
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1
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() 3.0 TRANSIENT ANALYSIS

3.1 General
.

f

1

.

In general, the loss of feecwater transient analyses performed

and reported in the Final Safety Analysis Reports for B&W reactors

considered the event to be a loss of main feedwater o'nly. A

loss of all (i.e., main and auxiliary) feedwater has not been

considered in the course of a usual case review. This is

consistent with current and past practices because it was believed

that a total loss of all feedwater could only occur after multiple

and unlikely equipment failures. Operator error to lock-out a
.

~ system had not been considered. Single failures were generallyO considered to be a loss of a redundant component to establish

minimum system performance requirements.

An evaluation of a feedwater transient was, performed for Three

Mile Island Unit 2 as reported in the SAP and the results are -

typical for all B&W plants. However, feedwater transient analyses

that take the lessons learned from TMI-2 have not yet been

provided.
|

|

During a LOFW transient, the loss of main feedwater recucas the
,

capability to dissipate heat-flow from the primary to secondary

| system. The primary system heats up, the power operated relief

-
..

G
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valve is actuated, and the reactor trips on overpressure in the

primary system.- (There are safety valves installed on the
e

pressurizer to limit the pressure excursion to code design

limits.] The emergency feedwatar system refills the staam

generator and dissipates the decay heat. The reactor core

remains covered, no fuel damage occurs and calculated offsite

radiological doses are well within the guidelines of 10 CFR 100.

The actual analysis presented in the SAR spans a time period of -

about one minute. In this time, it indicates that core pcwer

and primary sytem pressure are moving in a safe direction

relative to fuel damage and system overpressure.

;

.

The SAR analysis that was performed did not include delay of AFW
-

or fail.ure of the power cperated relief valve to reclose when the

pressure decreased further. Further long term cooling aspects

were not addressed. However, the Standard Review Plan (SRP

15.2.7) indicates that there should be no loss of function for !
..

any barrier other than the fuel cladding for such a feecwater

transient, even when accompanied by a single failure. |
|
1

!

The analyses of situations involving a release of reactor coolant

from the system through a failure af a relief valve were based

on small break ECCS studies and not as a consequence of an operational

transient.

t -
..

-
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3.2 Small Break Analysis

C

,
The models that are used for small breaks analysis are usually

!

Appendix K type with the emphasis on conservatism; e.g., loss-of-

offsite pcwer, minimum core cooling and no short term operator

actions. More realistic studies of the reactor plant dynamic

respon'se are needed to ensure proper tracking and understanding

of the event being analyzed.
.

The blowdown codes used by B&W are CRAFT and TRAP. CRAFT has

been approved by the NRC for ECCS analysis of large and small

breaks in the primary system. TRAP is a modified version of

CRAFT with a detailed secondary model and a simplified primary-

'
model and is used for steam and feedwater line break analysis.

TRAP is currently under review by the NRC.

The transient codes used by 2&W are NATURAL, CADO and POWER

TRAIN. CADO has been approved by the NRC for ATW3 analysis.

NATURAL, which would be used for natural circulation calculations,

has not been submitted and POWER TRAIN is under review.

'

In response to staff requests, the Duke Power Company (Oconee

Nuclear St2 tion, Units 1, 2 and 3) provided (April 21, 1979) the

results of an evaluation of small break events in conjunction

with the loss of emergency feecwater ficw for 20 minutes.

L
..

- - - e -. . .



l
,

l.

3-4.

Ov Operator actions are assumed to initiate HPl and restore emergency

feedwater flow to the steam generators. The analyses indicate,
n

in the licensee's opinion, acceptable results. The core uncovery,

is not predicted to occur and therefore adequate core cooling

was available. The analyses covered various small break si:es
.

2 2of 0.07 ft ; 0.02 ft2 and 0.01 ft .

.

At a meeting held on April 24, 1979 the staff indicated its need

for additional information for its review concerning the analyses;

e.g., the ability of a HPI to provide adeqt' ate core cooling :
I

without short term operation of the AFW, break locations such as

in the pressurizer should be considered; the analyses should

O
-

extend into the long term cooling mode, and the systems effects
;

of a stuck-open relief valve need to be discussed.

At this meeting the S&W representatives stated that further

small break analyses had been performed that covered scme of the
'

staff's concerns. B&W agreed to provide the results of such: .

analyses to the staff in two weeks. The analyses would include

sensitivity studies on the delay of AFW, one and two HPI pumps

in operation, and long term cooling capability.
|
1
|

Table 3.1, obtained from S&W, states those analyses done or a
1

process that is relevant to transient analyses. |
1

.
..
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TABLE 3.1
4

CRAFT-II ANALYSES i.

,

.

STATUS RESULTS
l

1. PORV stuck open; 2 HPI; RC pumps Done OK |

on + autofeed

2. PORV stuck open; 1 HPI; RC pumps Done OK
on + auxiliary feed

3. PORV stuck open; 200 gpm; RC pumps Done Melt
on + auxiliary feed

4. TMI-II actual transient best 1/2 done Melt
estimate prediction we have it to

one ilour we will
finish it to
core uncovery

5. .07, .02, + .01 Small breaksi no Done OKO RC pumps, no auxiliary feedwater
no 20 min.;.2 HPI

6. Zero break with manual actuation Reconfirm OK
of 2 HPI @ 20 min.; no RC pumps old analysis

7. Small break in steam space of Done OK
2pressurizer 1.05 in , pogy

break treated as normal small
,

: break; no RC plaps; auxiliary
feedwater,1 HPI

Note: Additionally all analyses Done
previously submitted in support
of our FAC evaluation model. These
make use of the three forms of
natural circulation described.

|

-
. .

G

- ,, += ew%

e

w m -- - -,m- - - - m-,w ww m -



_ _

.

- 3-5

CA005 SENSITIVITY STUDIES

,

STATUS RESULTS -

1. TMI-2 incident benchmark (s6 min.) Done-

2. Best Estimate Model Studies Done

AFW Actuation delay (40 sec.; Done-

120 sec + delay)

Reactor trip coincident with To do-

LDFW/ turbine trip

Studies supporting changes Done
-

recommended in high RC
pressure trip setpoint
and PORV setpoint.

,

|

.

.

|

|

|
'

i
1

i
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3
3.3 Natural Circulation Coolina in a B&W Plant

.

For most B&W plants, the safety analyses are carried out in time

only long enough to indicate that pertinent parameters relative

to core damage or overpressurization are proceeding in a safe

direction. Analyses are seldom pursued out in time to evaluate

operator actions, inactions, or error in judgment, or the course

of natural circulation cooling in the event of a loss-of-offsita

power. The concerns on natural circulation cooling have been

raised by the ACRS and C. Michelson, a consultant to the ACRS.

A report entitled, "0ECAY HEAT REMOVAL DURING A VERY SMALL BREAX LOCA

FOR A B&W 205-FUEL-ASSEMBLY PWR," by C. Michelson (January 1978)
-

'

has recently been provided to the staff. In this report Mr. Michelson

described concerns regarding small breaks (~ .5 ft2 range) and

the ability of the plant's heat removal systems to remove adequate

decay heat to prevent system repressurization in the event of a

loss-of-natural circulation or break isolation by operator

action. He has also discussed concerns on slug or two phase
.

flow through a PORV. This report is presently being reviewed by

| the staff and B&W. The staff is pursuing with S&W and the

; owners of B&W plants those aspects of concern raised in this
i

report.

.
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O
d Studies by S&W indicate that natural circulation should not be

significantly affected due to the formation of steam spaces in

the upper portions of the hot leg piping and upper plenum of the

reactor vessel.
|

-

S&W has conducted tests to determine the amount of natural

circulation. The tests are normally done during startup testing

from an initial power level of about 20-25%. The reactor is !

scrammed, the RCPs are tripped, the emergncy diesel generator

comes on, the steam and motor driven AFW pumps start, the ICS

raises OTSG 1evel to the 50% value, and the plant is verified to

be operating on natural circulation, without any operator action. '

.
.

\-
These tests have been conducted at Davis-Sesse and Oconee.

Also, Arkansas-1 suffered a loss of offsite power from 100% on

7/25/75 and natural circulation was established, without any

operator action. We were not provided with these data. TMI-2
1

also had two (2) unsc!ieduled events in their startup testing |
1

program which resulted in natural circulation.

The staff requested as much detail and description as possible

on all the naturai circulation tests and events. S&W has agreed

to provide the requested information to the staff including

verification of its computer code to calculate natural circulation

cooling. Such studies will include recen; TMI-2 results.

v .
..
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While the staff believes that natural circulation cooling is
4

effective, further evaluation of the B&W analyses and test*

e

information will be necessary to confirm the adequacy of this,

,
cooling mode.i
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4.0 ALTERNATIVES
. a

We have briefly considered the pro-and-cen of three alternatives

related to the safety of centinued operation of the B&W plants. They
,

are listed belcw.,

4.1 Further Bulletins

pro

i 1. Bulletin process is simple for NRC, and has not proved a burden

to industry (according to industry)

2. Temporary improvements can be implemented quickly.

3. We need more infomation of FMEA of ICS and plant transient

behavior in order to make an informed decision; the bulletin is a

fast and effective way to obtain infomation.

Con '

1. Multiple bulletins on some subject ooses potential for overloading,

operator.

2. Techn.ical merits of revised designs not subject to usual thorough

scrutiny of staff and applicant. .

'

3. Needed infonnation may take 1-2 months; delay in decision-making

is not the most cautious thing to do.

4. Plant responses to bulletins are varied in substance.

4.2 Emediate Remedial Measures

pro
<

l. Faster implementation of needed safety measures reduces the likeli-

hocd of another TMI in the interim.

O
O

e e
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'

O
Con

l. May not be enough time or adequate infonnation for carefu' itaff'

.

I consideration.
' 4.3 Plant Shutdown

Pro

1. Conservative course of action.

2. Gives time for staff and industry to work in more orderly fashion.

Con

1. Difficult to enumerate the restart criteria.

.
.
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#rK September 14, 1978 dt iq.., p
'*

. . . ,

q
* WI) Nota to: Darl Hood, LPM, LWR-4, DPM y. ~ ~
.' + - '

h ,, ' ' From: R. Martin, Technical Assistant for Reactor Safety, DSS
.

..

..' !.. Subject: MIDLAND SCHEDULE AS OF 9/13/78 ~

1.. # ;,; . g.:7..
.

Q ;.
,i ~Q: To be sure we are comunicating accurately I would like to provide youi

the following understanding that I, RSB, and AB have of the Midland r

i.T'E.bT.:your note to S. Varga dated 9/7/78.
- ?"

. schedule attached to your Schedule Change Request dated 9/1/78 and it
"

,,

'

.s
.t :

'l..y# , RSB and AB currently have what essentially amounts to Q-2 packages in
..

the concurrence chain. Both of these packages are expected to be signed'..Y|.' .

out by about 9/15/78, /our scheduled date for this milestone which youA i.( - tern Q-1 1/2. ,

:.e
-1

.f; d $: E.1j* We understand the applicant will be submitting responses on 10/20/78
. p
p

and 12/11/78 to the still outstanding Q-1s and the. 9/15/78 questions;('J-4: ,.
,

7
then c11 three branches will be largely prepared to write their SER : P

, g by your scheduled 3/1/79. ,'. . . -

( )M C . RSB is expe.cted to have additional questions as a result of the ICSB3

.O: . 6M,b review being done out of phase (later than) the RSB review.,

These Mquestions will be provided at about the same time as I&CSB Q-2s,3/1/79. In addition any other questions 'as a result of the three branches.,p'

review of the future responses to Q-1s and Q-2s.will be provided by the J;j
'- ,

-

g. [
3== -most likely some additional questions by 3/1/79.

3/1/79 date. Therefore you will get SERs from the three branches and D
i 1

k '4. This get well plan of course assumes a high degree of success in
,,
*"

'

,.g g resolving issues with responses received by 12/11/78. 1

(,
.~y;7% With these clarffications we concur in the Septemberli,1978 schedule change

w
nr", re @

-WL1.,,.}'
quest.

.
'.
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' Februar r 9; ~ 1979- umre stuu SECY-79-TC6i -

NUC:. EAR REGUt AToRY CcMMissioN

O INFORMATION REPORT

|
For: The Ccmmissioners

From: Harold R. Denten, Director, Office of Nuclear Reacter Regulation

Thru: Executive Director for Operations
,

: StJBJECT: REVIEW 0F USE OF WASH-14C0 IN LICENSING ACTIONS
!

purcose: To provide the Cenmission with the results of a further'

review of the extent to which licensina or other
regulatory actio'ns relied upon WASH-1400, including these
issues raised by the Union of Concerned Scientists (UCS) in a
press release dated January 26, 1979.

Discussien: On December 11, 1978, I forwarded the results of a preliminary
suriey of the use of the Reactor Safety Study (RSS) in the licensing
process (SECY-78-637). The dccuments identified in that sur-
vey were categorized intn six groups by the manner in which
WAS*ri-1400 was used. That initial suriey revealed no ceneral
disposition tcward primary reliance on the RSS, with only three
itams identified as warranting recensideration. Since that
time, I have critically reexamined those findings in licht<

of the Policy Statament and the suppiementary guidance in the -

Secretary's memorandum of January 18, 1979. Al so , I met with
individuals who ccnnented en tne first suriey.

To bettar understand the context of'the identified uses of the
~

RSS, I and the Divisien Directors met with individuals -

responsible for those dccuments which appeared to involve at
least partial reliance en' the RSS in justifying either the . .

status quo or a relaxation of requirements. ,Acproximately 20-
uses were reviewed in this effort (see Enclosure 2).
The discussiens focused cr. the role the RSS actually played
in the analysis described, whether its use was the detar-
minative facter in the decisien, and whether a different
conclusion would have been reached today.. The results of'

! J:is effort. are su::mari:cd in the enclosed.synceses,
(Enclosura 1) which replacas and uada:as that irr SECY-75-657. ~ ,

,

My views remain basically the same as stated in SECY-73-637. -

There is no pattarn indicating a causal bcnd between the
RSS and licansing decisiens.

' '

Centact:
O. F. 3unch, NRR .

-

49-29041

!

|
|
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Q The Ccmmissicners -2-
U

Four additional instances have been identified where the staff's
use of the RSS would not new be in c nfonnance with the
Ccmission's recent guidance. Recensideratien is not cen-
sidered necessary for these because primary reliance was not
placed upon WASH-1200. These were discussions of the health
effects of alternative fuel cycles (1-2), the discussion
of fire protecticti in safety evaluation reports (3-5), the -

treatment of accident risks in envircnmental impact. statements
(3-16), and the report en the RSSAR-414 integrated
protection system (5-3). Future actions on these matters
will reflect the new guidelines.

Our reviews of the correspondence did reveal numerous references
to WASH-1400 estimates of failure rates, principally the prob-
ability of a pipe break or a large less of ecolant accident.
The written record generally dces not centain a discussion
of the uncertainties associated with those estimates. Mcw-
ever, my discussiens with the responsible individuals in-
dicate that these uncertainties were censidered by the staff

;

and were an element of the decision making precess, albeit an'

implicit one. I intend to provide specific guidelines to
assure the explicit treatment of uncertainties in the future.

The review also identified several instances where the staff
provided reccmendations on matters decided by the Ccmission.
These are:

UCS Petition en Fire Protection (3-6).

Containment Inerting Rule (3-43).

PRM 50-19 on Yacuum Centainments (3-64).

Big Rcck ECCS Exemotions (4-12).

Cur review leads us to c:nclude there is no ccmpelling reascn
to alter cur previcus rec:mendations en these matters.

The UCS, in its press release of January 25, 1979, accears
to have a different view of.the use of WASH-laGO. As recuested,
we have'given special attentien to the UCS Cen=ents.regarding .

fire crotection, cualification of electrical equipment,

and Class 9 accidents. We c:nclude that the rec:rd has been
mischaracteri:ed by the UCS and that the UCS rec:menda:icns
to require the snutdcwn of a numcer of ccerating facilities
are not war anted. Cur views are c.Ovided in syncesas 3 4,
3-5, 3-6 and 3-65 and an excanded discussion of these UCS issues
is included as an Acpendix to Enclosure 1.

P00R ORIGINE
.. . . .. - . _ . . _
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!

|
I continue to view the record as a wholo as shcwing an anc.il- )
lary use of the RSS in licensing actions. Its principal ap-

,

plicaticn has been to supplement or confirm the main stream
of analyses and judgments reached by the staff. Past and
present regulatory decisions depended,on traditional engi- I

neering analyses rather than any assumed finality of the RSS. ,

'

Another view by a staff member is given in Enclosure 3. .In
those three cases where primary reliance was placed on WASH- !

1400 or used WASH-1400 in a way that appears inconsistent
with the Policy Statament, (1-1, 3-2, and 3-11) only one, l

0.C. pcwer reliability, requires accive reconsideration. I I

have found no actions which, because of their rellance on !

the RSS, should now be overturned. |

Item number 3 of the guidance memceandum instructs the staff.

to review Cemission, ACRS and licensing board actions and
statements. The views of the ACRS are given in Enclosure 4.
These actions will be the subject of a later paper.

OG
.

/ -

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Enclosures:
1. Synapses of Items Identified

in Staff Survey -

,

2. Items Discussed with Staff
3. Memorandum frem D. L. Sasdekas

to H. R. Denton dated
February 5, 1979

4. ACRS w on Application of

.

DISTRIBUTION:
Comissioners
Ccmission Staff Offices
Exec. Dir. for Opers.
ACRS

Secretariat

1
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Syneeses of Catacory 1 Itsm3

Caf*ni:-kn

.D:aludes :hese cc kna in uh *.ch an cbsciu s value of accidian: risk as
sa: for:h k WASE-1400 va reliad upcn in :he licensing ;:rccess c mks
c scacific Licenskg d'ci.sicn. .D:ciudad k :his ac:agcry ucuid ha c~.y
reliance cn an coercLL prchabili:y for acre =et:kg er cn :he pech-
chili:y of a ghan even: sequenas lacik g :o care met . A .:cas."-La !
a=mpla ia che una of :he ??.S :o davelcy cuc~.:i:::ive as:i.c:as of

|hacL:h .~isk frcm the occt and nuclace pal cycles.

Starx==>
1

The :uc itams iden:ified i.n :his cc:agc.=j kalude :he a== pia in :ha
,

defkit-kn and :hs use of the numer*cci essi.n:22s of ccre melt prob- |

chilky a-h;n WASE-1400 to derive yrcycaed scfs:y objec:ives fcr ATiS.
In bc:h of these ins ances, euher :he fkcl re cr: or :ha pi.cnnad
suppiamen: have or vill kaluda use of WASE-1400 in c n:m:ar ecnsuran:
vich ~.]:a ?.suku Grcup reccmendas 'cns. -

I

:

| , 1. Synopsis: Using the results of WASH-1400, regarding the probability of

core melt, the staff recomended in NUREG-0460, that the ;

safety objective for AT4S events be changed frem 10 /RY
-6

,

|to 10 /RY. The staff further recomended that systams to j

be used to mitigate ATAS events be safety grade or that they

could be shown to be reliable using RSS estimatas or an up-

dated data base. Other portions of the ATWS study where
,

WASH-1400 is addressed fall into Categories 2, 3 and 4.

In deliberations before the Regulatory Requirements Review

Comittee the propriety of basing the decision heavily on

the RSS was questioned. It was reco. ended that these actions

be reconsidered. Vale =e 3 to NUREG-0460 takes an 1cpreach

which is intanded to be consistent wi'.h the Review Group's

recomendations.

P00R ORIGINAL
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2. Synopsis: . Health Effects Attributable to Coal and Nuclear Fuel Cycle

Alternatives, Graft fiUREG-0332, includes references to

WASH-1400 data. Scmatic health effects have been con-

sidered in numercus forums including hearings and impact

statements. Althcugh the femat of the dccuments involved
.

has varied slightly, the method of incer; orating WASH-14C0

has been the same as in NUREG-0332 (draft). The draft
'

report recognized the controversy over the pr babilities

of sericus nuclear accidents and discusses a 20-fold increase-

in WASH-1400 accident risks and its affect on the health

effects assessment of the fuel cycle. As a result of the

Ccmission policy statement all future environmental impact

statements that reference NUREG-0332 draft will, in its,

discussicn of health effects, describe: the (.ewis Report
~

conclusion regarding uncertainty in the RSS, note publica-

tien of the policy statement, and discuss the implications

of a core-melt probability of up to a factor of 100 greater than

that in the RSS. '(The first such analysis has been perfomed

and the staff conclusien has remained unchanged.) No recon--

sideration of previcus licansing actions appears necassary,

i The final versicn of NUREG-0332 shculd include a range of

| mortality values for the uranium fuel cycle that includes a
.

consideraticn of a broader range of accident risk estimatas

consistant with the Review Greuo's recommendaticn and the

Commissicn's policy Statament.

|

O P00R ORGE1-2
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Syneeses of Catacory 2 Items

J
:siki:-|cn

ncludes : hose ac:-:cns in uhich :he cbsciu:a values of cocidan: risks
of 455-1400 were used k :he licenskg .::ccess, bu: uhan such use x.s
restric:4d :o reZe:ive cr.,9m-hens of Maks.-

Included in :his ac:agc:g ucuid be any reliance cn :he cverci; p chcnLi:y
cf core melckg cf :he 2SS :o d:cu ccmpariscna be =een :uc des-:gn ccncep s.
?cesibia.e:cmplas c e :he use cf :he 255 :o ecmpare an H? :o a ~x=d-bcsed
plan: and :he use of the 253 to develcy .:erspec:ives cn avercli A."~is risks.

.

S: art = _;
_

_

There were 4 hans in this cc:agc:j. TjpiccLiy, i:ams in :h-:s cc:agcry
u:itiae :he r.e:ericci dak e ci.mc:as of :he ?S5 (such as a ccre meL:.

. chabili:y cf 5 c :0~* pe sac:c yec ) bu cni.y in a reta: h e sense.::

These assessmen:s did not require :hc: :he values used be .:vecisa skes.

they were used to campare :he reta:ive differences he:ueen tuo c more
cL:2:nc:ives c: concepts. In :he e cff's uku, ncne of :he ha-s in :hn
ac:sgcry :x::an reconsidera:kn.

'

l. Syncpsis: The Safety Evaluation Report for Offshore Power Systems
'

Floating Nuclear Power Plants 1 through 8, NUREG-0054,

issued October 8, 1976, contained in its Appendix C a

rationale for the selection of quantitative risk criteria.

WASH-1400 was cited as a source of infonnation on icw,

1
i .

probability events but no reliance appears to have been

placed on the data. The SER ackncwledged, in a qual,itative

sense, that there were a range of views as to the uncer-

tainties associated with accident risk estimates. The

Caission's Policy Statament wculd new require a =cre
-

explicit indication of the wide range of uncer sin y

associated with accident risk astimatas.
,

J P00RORMAL
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2. Syncpsis: The "Estimaticn of Safeguard-Relatad Risk Assceiated with

Ccatinued Operation of Exis. ting SNM Precassing Facilities"

by J. H. Conran in late 1975 and other related earlier

documents, ccmpared a safeguards-related risk to safety-

related risk (as given in WASH-14CO), in an attampt to

shcw that NRC safeguards apprcach shculd be mere conser/a-

tive. Safeguards requirments for both reacters and safe-

guards facilities have been upgraded since 1976, however,

it is unclear the extant the aferementic.ned analyses were

used, if at all, in developing the uegraded requirements.

3. Syncpsis: Liquid Pathway Generic Study, NUREG-C440, February 1973

and Offshcre Pcwer Systams, DES, Part III, NUREG-0127

(Revision 1) uses a variety of results frem WASH-1400 and

follcw-on studies to cer:: care risks of a ficating nuclear

plant to a similar land-based plant. The final impact

statament was issued aftar the Lewis Recort was issued and

includes several cements en the great uncartainties
.

asscciated with the RSS ccre melt.or risk estima:as.

(See also Catagery 3 - itam 36).

4. Syncesis: Ccmissioner Acticn Paper, SECY 78-137, Maren 7,1973,

Assessments of Relative Differencas in Class g Accident

Risks, prevides an evaluatien of alternatives :c si as wi-h

hign ;ccuiatien densities. WASH-idC0 consecuence medeis t.ere

modified to provide site s;:ecific infcmatien and then

were used Oc per#cm analysas of -he differencas between

O' "
P00R ORGINAL
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the Ferr/ man site and cther alcarnative sitas frcm the
,

standpoint of acciden risks. The paper addresses the

limitations of the RSS in such applica:1cns and contains

a number o' cautionary remarks abcut the uncertainty of

the estima-tes derived frcm the RSS consequence medel. The

results were used to gain additional perspective about the
- ' characteristics of the sites and thus supplement other parts

of the site review. The recently issued Policy Statament

provides specific guidance en use of the consequence medel.

The use in this instance is believed to be consistent with

the Policy Statament.

.

P00R ORGINAl.
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/7 Sync =ses of Cataccry 3 Itams
d

ce:*.nicun

Irehdas :hase ac:icns in which :he c:=t:ha:ks as:i. =:ss cf |.- l: ::es/u
even: :ves analyses of *iASE-1.!00 uere used in :he ;kenskg p : cess :c
ilks::::a c: ccnfi:m s:cff ccncluskne cn :he dkycahien of .:c:ar.:-kl
safa:y uaus c: -c cid in aetac:ing :Ta 7:efer:si c| savercL cL: w :a
regu k:c:j :equiremen:a. Cne pcssibia e====La h :he SCREG-0:33, "? ec:-
men: cf Jcn-Scie:y G:cds Equipr.en: in ?cs:uk:ad 5:ac-1 Lir.e 3:eck
Euct.ua:-: ens. " . .

Sunna1:t

Thete 1ste 66 .idottified cpics in stis catego.ty. T*te pted:ntinc.n.t use
of WASH-1400 was *.c furtter sa:pc.t.: cr but., :us a s:.:f f c:nc.f.: si:n and
nc.: as be ptincip.i basis for nte st.:ff cetion. Fcr zic.w.lt.same of
de LU.ma cont::ined in NUREG-013.1 and NUREG-0153 n*!!i ed inic.:mation
f.tcm WASH-1400 b iteip .tupond b 4e ccncetns .tcised by same indiv1'"-ts
&ct ste @.~lty or p.tcgrus af .tual.acion af ce,~;;;in issau was nce
p.tacteding sctisfat.::.zily.

Since the vcLues cr sachniques vers cnly used in a supyw :ve :cla ::
=c hei.y aeiact a prefar ed cf aenetc5 cL:w.=:ives, cL . h: :uc do nc:
rec.d re cr.-j recensidarc:icn. Cna cf :hase : c, C33.2 das-:gn c:~i: ark
ui?.i. he :secn:idarsd i' the :ev *.au k recc:hc:sd. .he :-Jter (:eik.*i'.i:u"

: -v cf d.c. pcus: suspiks) k behg reccreidered as c .:c:: cf gena: k ksua
A-Ja.

.

Qu. ting ute ccu.:se of he .tevice of stue in.:.s, a feu aste ider.tifie.d
usc.: c:yested c be significar.: teiicnce on WASH-1400, ku.C u.he. . L
was evider.t 4 t nte caticn f.c.iten wcuid nc.: haye changed e. yen if 42.
vcLau used itad che.nged subs:.whi?? (e.g. dctici of 75 50-19,
item 3-64).

1. Syncpsis: Testi:nony presented at the Beaver 'lalley, Unit No. I hearing

used a figurs of 1 x 10 per reactor-year as tr.e base value

- for probabflity of pipe rupture. A uble en p.15 of the
tastimony provides ranges of failure estas fr:m varicus

| sourcas inclucing '4 ASH-liCO. '4 ASH-1sCO estimatas ners

similar to these fr:m other scurces and no rec::nsideration

is necassary.

P00R ORGINAL
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2. Synopsis: In 'the CRBRP FES (NUREG-0139, Section 7.1.2) the staff c:m-

pared a number of selected CRERP accident sequences wi:n the

results of similar sequences analyzed in WASH-1400 in order

to provide an additional basis for gaining perspective e.i
.

risks of very severe accidents in CRSRP.

3. Synopsis: Certain Westinghouse Topical Reports rely upon absolute

values of probability of accident events as set forth in

WASH-14CO. These reports currently are under staff review. -

Certain of these reports (WCAP-8966, WCAP-8975 and WCAP-92S3)

art referenced in RESAR-414, and the recainder are expected

to be referenced in other applications. The recent NRC ;olicy

statement and supplementary guidance to the staff will be

implemented in reaching a final staff position on these

P00R DR N E~ ' ' " -

4. Synopsis: In discussing the interpretation of General Design

Criterien 19, we noted in NUREG-0138 that the analysis of

the Browns Ferry fire in the WASH-la00 sup;crts the staff

position, whose primary basis did not rely on WASH-laCO.

For an event in the control room to lead to serious

censecuences it would need to involve damage of |

recuncant equipment in the c:ntrol recm (or anywhere else) |

in such a way that oceraticns at the see:ndary c:ntr:1

stations c:uld not ac::mciish long-ter a :: cling of :ne

reacter. The fire damage ex:erience at Er wns Ferry involv-

. O ing (among other .nings) he loss of centrol of a num:er of
!V

systems helps to verify taa:many redundant means are available

3-2
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to rescurcaful react:r opera::rs to T.ain: sin a reac::r in -

safe c:nditicn. The staff c:ncluded :nat a sericus acci-

dent resulting frem damage to the centrol reca is of

sufficiently lcw pr:bability as not to warrant revision of

the current design basis. (Fire issues are discussed in

greater detail in an Appendix to this Enclosure.)

.

5. Synopsis: The Conclusion section of scme Fire Protection Safety Evalua-

tion Repcrts such as Amendment 60 to the Hatch Unit No.1

operating license contains a quote fr m the Review Greuo re ort

on the fire at Browns Ferry (NUREG-0050). The ;uote is in
,

part, "the study (WASH-1400) c:ncludes that the potential for a

significant release of radioactivity fr m such a fire accu:

20". of the calculated from all other causes analy:ed." The

O Review Gr up c:nclusions has been part of the staff's bases for
v

allowing continued operation of the facilities until imclemen-

tation of facility mcdifications.

This statament has been used only to support the s:sff's

overall technical judgment. Hcwever, an additional paragracn

is being added to the SERs to further clarify the s:sff's

bases for allcwing c:ntinued operation. (This itam is dis-
| cussed in greatar detail in an Acpendix to this Encicsure.)

.

| 5. Syncpsis: In their respcnses of Decameer 15, 1977 and July 5,1978, .:

| the Ccmmissicn on the UC3 petition for energency and remedial
|

action, the staff utilf:ed the work of the 3r:wns Fer y Ravisw

|
3-3,
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Gr0up as reported in NUREG-CC50. This group utili:ed the

mcdels of WASH'-1400 to provide additional sucport to its

c nclusion. (This issue is discussed in greater detail
.

in an Appendix to this Enclosure.1

Synopsis: An analysis of the type done in WASH-la00 was used as a~

.

partial basis for rec: mending thatonly manual portions of-

fire protection capability in new plants need have seismic

qualifications and operating plants or plants under construc-

tion need not have any seismic qualifications for seismic

events . This. item was initially included in Category 5;

however we have new determined some WASH-lac 0 data were

also used in c:njunction with this analysis. Thus, it is

included herein. The primary c ncern of the Lewis Cc=mittee,

O) the possible inac:uracy of probabilistic estimatas, was considered
R

when Eis issue was decided. The estimate was characterti:ed

as " rough" and recogni:ed to be based c. a limited amcunt

of data concerning the frequency and c:nsequences of earth-

quakes. We accepted the results of the study as valid because
.

the conservative assumptiens used in making the estimates

are adecuata to ccmcensata for the limitad data. One con-

servatism is the assumed value of the probability that a fire
!

! would occur given that an earthouake cc:urnd and caused

damage. Cata frem the 1971 San 'ernando ear?.cuake, wnich
'

was not used in the astimate, ind'icata that .he prcbability
:

! of a fire resulting fmm an earthcuake is icwer nan used

in .he estima:e. A second conservatism, is the assum: tion

Ol

E00R~0RIGmg
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that the probability of failure of a non-Seismic Catagery I

autenatic fire protection systam, given an earthquake oc:urs,

is one A third conservatism is that the estimata did not

censider fire suppressien by manual means which is available

at each site. .A fcurth c:nservatism is that the potential for

fires in safety related areas of nuclear pcwer plants is icwer

than in other structures because the nuclear pcwer plant

structures, even if non-Seismic Category I, are generally of

massive reinforced concreta that are not likely to be damaged

by an earthquake. Finally, in a nuclear pcwer plant as ep;csed

to other industrial facilities, c:=bustibles and ignition

sources that c:uld cause fires are limitad and not located

in safety,related areas.

8. Synopsis: The staff practice of not requiring that a passive mechani-

cal valve failure be c nsidered as a single failure folicwing

a postulated design basis accident is based en cur judg=ent

that such faildres have an acceptably Icw likeliheed of

occurrenca during both the injection (short-tam) and

recirculatien (long-tam) ;hases of a less-of-c:alant

accident. Further, analyses of ECOS per'crmance in '4Asii-1400

are .

indicata that ;assive mechanical failures of valves

unimportant c:ntribut:rs t: ECCS unavailability during teth
Thus -hethe injection and recirculation medes of operation.

staff dcas not c:nsider that enanges in safety critaria are

warrantad at this time but studies will seek := cd.:ile a
|

Thesemore rigarcus data base en passive valve failures.

P00R ORGINAL-
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studies (. TAP's 3-4 and B-531 are not scheculec for

/]
' resolutien in de near-ter a, due to the allecatien of-

V
rescurces to higher priority tasks.

9. Syncpsis: An Information Report on the Sin: Failure Criterion

(SECY-77-439) was sent to the Crz.c ssioners on August 17,

1977. This report describes current practice on applicatica .

of the single failure criterion to LWR elect ~ical and fluid

systams. It draws upcn WASH-1400, in part, to support the

conclusion that the single failure criterien, as it is

currently applied, leads to a generally acceptable level of

hardware redundancy in most systems important to safety.

It also points cut that matheds such as those used in

WASH-1400 will gradually come into increasing use as a
.

supplenent to the Single Failure Criterien.
,

10. Synopsis: In considering less of offsite power subsequent to normai

safety injection reset follcwing a LOCA, the staff imolied in

NUREG-0138 that the analyses in the Reacur Safe Study,

WASH-1400, were relied upon in the interim period wnile actions were
' taken in operating facilities to resolve ne concern. The likeli-

hcod of a LOCA was estimated to be about ene chance in 1000,

per reactor year. This estimate is supper ed by excerience
.

and other studies independent of the RSS. The pecbabilfty of a
.

LCCA was ccmcined with the probability of the loss of offsi e

pcwer in a ene-hcur period felicwing a LCCA (aceut one enance in |
|

50,000 from infer ation in WASH-i4C0 and from grid availacil1 y

[]n
data) to cc:ain a ecmcined probacility of this secuence of

events which was very 1cw.

On -he basis of our review cf .his issue as ndefined in NUREG-
-__________ _ _ _ _ _ _ _ - _ _ _ _ _ _
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) to esview the emergency diesel leading for cperating p'iR's

to assure . hat all safe shutdewn icads (wnich includs

c: cling to the diesel generator) are aut:matically picked

up fc11cwing an operat:r action to reset SIS. I&E

inspectors also were to examine emergency precedures to ,be

folicwed in the event of a LOCA to assure that these pro-
,

cedures do not permit SIS reset by operator action earlier

than 10 :ninutes folicwing che accident signal, unless it

can be shcwn that such action is required in the intarests

of safety. These actions have either been c:mpleted er are

being addressed as manpcwer bec:mes available. It is the

staff's judgment that Operating facilities are safe and no

rec:nsideratien is needed during the ti=e needed to c:=plete

staff efforts.

O- P00R ORIGINA.
11. Synepsis: On July 15, 1977, it was stated by staff to the ACRS regarding CC

power reliability that, "...a c:nservative probabilistic

assassment of the likelthcad of oc:urrence of Mr. Epler's

postulated scenaric which is the basis for the c:ncern

regarding CC systam reliability has been per#cr:ed."

"The ;rceability for cc:urrence Of unac:aptable c:nse-

quences, i.e. , c:rs melt, as a result of this pestualtad

sequenca is S x 10'3 A c:mparisen with the '4Asii-ilC0 ::re.

melt prediction of 5 x 10' indicatas that :he c:ntributien

ts core melt of this particular secuenca is a fractica :f

one pertant. Furthe:- . ort, this wuld nc*. change significantly

| OO'

:_d

.
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even if it were assumed that there would not be any
L capability for manual action to restore care ::aling;

i.e., if this number were one instead of 5 x 10 ."

"A similar conservative assessment has been made for the
,

postulated sequence initiated by simultanecus loss of

both reddndant CC divisions and predicts a core melt

probability of <5 x 10~7 Ccmparison with the WASH-1400, .

prediction again shcws that the contributien to core melt
,

of the c: mon mcde sequence is negligible. "

"In the staff's judgment, on the basis of the probabilistic

assessments cited, core melt resulting frem the simultanecus

and independent failure of two redundant CC power divisions

O 4 == 14x ix := 3 4 cre4481 1 e c=r = it res=>:4s
frem c: mon mode failure of these systems is very lcw in

likeliheed. We conclude, therefore, that adequate protection

of the public health presently exists. Mcwever, additional
"

technical studies over the next year shculd and will be

performed to add c:nfidence to this judgment." * This issue

shculd be reconsidered in asscciation with the c:mple-icn

of Task Action plan A-30 .

P00R ORGINAL .

12. Synopsis: In evaluating a ;ostulated steam line break inside ::ntain-

ment, the staff has acceptad Operaticn of car ain "non-safa y

grade" isolatien values (staam line and feedwater line)

Q(3 needed to limit both the resultant blewdcwn to a single steam

3-7
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generat:r and the c:nsequences of the ;cstula:ad accident.

Credit is taken for the closing of taese "nen-safety

grade" valves only if a single failure is ;cstulated in
'

; a redundant safety grade isola:icn valve in ene of these lines.

'In discussing this ;csitien in NUREG-0138, the staff c:nsidered

the reliability of these valves and the pr:bability of certain

ac:ident scenarics. The staff concluded that it is acceptable-

to rely on these "non-safety grade c:mconents in the staamd

and feedwater systems because t5eir design and perfemance are

c:mpatible with the accident conditions for wnich they are

called upcn to function. Tnis justificatien dee; not rely
.

en any precability arguments and therefore :ne ;csition dcas
: -

not depend ucon WASH-1400.
'

O; 13. Syncpsis: In a -document transmi::ad to the ACRS in February 22, 1977,
,

regarding grid availability, the staff stated:

"The data base used in the analysis is that ;revided in

WASH-14CO. The symbology, WASH-1400 numbers with specific

references, sample calculations and tabulated results are

attached. The c nclusions reached is ca: "e imcrev een:,

!

in unreliability of offsita ;cwer the mergency buses pro-

vided by a sec:nd imediata ac:sss circuit is not signffican .

This is true even if the unreliability cf the grid, wnich is

; the governing factor, were reduced by a fac :r of 10." Tnus

| WASH-14C0 was used as a scur:a of infoma:icn :n grid reli-

ability, but great accuracy 'n : e as:ima:as Of WASH-iaC0 was

no essential :s ce staff c:nclusien.

-
P00R ORIGINAL
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. 14 Synopsis: The Supplement No. 2 to the Staff Safety Evaluation Recort-

on the CPS case states rei;arding accident evaluations that

WASH-14C0 results confinn that accident risks are rcugnly

prcportional to population density. Thus WASH-14C0 was

used as an additional source of infonnation to support

o"her analyses by the staff.

15. Synopsis: In the development of a draft paper on Current Accident Evalua-

tion Practices, dated October 3,1977, it was creposed as
,

1

an interim position that no change in the safety or envircnmen- |
-

,

tal regulations pertaining to nuclear pcwer plants is warranted

]until a detailed evaluation is made of the draft study. WASH-.

1400 statements were used in a confirmatory nanner.
,

16. Synopsis: Section 7.1 of staff Environmental Impact Stataments on CP ,

l

applications include a discussion of accident risks as set I
l

lforth in the preposed Annex A to 10 CFR Part 50 Appendix 0. '

l

This discussion reutinely ' includes two paragraphs relating

to WASH-1400 . One notes the existance of the study and the

exchange of correspondence with EPA on the study. The second

paragraph states, "As with all new infon::ation that migh

have an effect on tne health and safety of the public, the
I '

I results of these studies will be assessed within the 1

i
Regulatory precass on generic or specific bases as may ce -

'

warranted. ''

| 3-9
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While these EIS's do not tily e i WASH-1200, fu:ure stata-
.

'

ments will be mcdified to reflect the NRC Pelicy Statement

J cn its use. ,

|

17. Syncosis: The Final Environmental.Impac Statetents en LWR CP and

OL applicatiens include a ras;cnsa :s c:ments received

on the draft. Rcutinely c:w.ents are received by E?A, COI

and interestad' members of the public dealing with ac:iden

risks and/or WASH-14CO. Frequently the respenses make note
'

of results of WASH-1400.

18. Synopsis: In the Three Mile Island, Unit No. 2 hearing, staff witness

responses to cross exar;ination in transcript regarding

aircraft crash ha:ards made varicus references to WASH-

1400 during tastimony. Mcwever, reif ance was act made en

WASH-1400 in c:nnection with the staff analyses of aircraft

risks .

19. Synopsis: In a memo dated Oct:ber 31., 1978 regarding San Oncfre Uni:

No. I the precability of a prepane explcsion was discussed

to detarnine if it should receive greatar pricrity than c:her

tasks in the SE?. Tne event was determined to be of Icw pre-

bability; WASH-1400 estimatas were used as a poin: cf c:=carisen

to illustrata that prepane explcsicns c:uld be considered :n

the same Of=e scale as c her SE? ita.m.
.

20. Syr.cosis: Testimeny of C. 'lernen Mcdga and Ocnald J. Kasum related

to radicactivity rsiaased as a resui cf sacotage during

shi; ment of radicactive ma:arial (Starling anc pilgrim

PDDR ORIGINALo S-w
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nearings) indicated nat no credit is given

fer protecticn affo-ded by buildings or for evacuaticn of

the endangered area. '4 ASH-1400 is referenced := indicate'

that there actually wculd be a range of mitigating fact:rs.

21. Synopsis: Page A-2/6 of Revision 1 *a Task Action Plan A-2,,

.

Asynnetric 31cwdewn Loads on Reactor Primary C olant- -

Systam, cites pipe failure probability estimates frem

' DASH-1400. This infennation was used to support the staff's
.

engineering judgment for c:ntinued operation of the affected

plants. Since the infonnation was used only to support the

staff's engineering judgment, NRR believes no rec:nsideration

is necessarf. This issue will be studied further as part of

TAP A-2 which has been designated an " unresolved safety

issue.(USI)." Resources will be expended on this task on a

priority basis. .

I
22. Synopsis: The Safety Evaluatien Reports on steam generator operation I

for Surry Unit No.1 dated February 8,1977, Turkey Point,

Unit No. 4 datad February 8,1977, and Surry, Unit No. 2

dated April 1,1977 used pipe failure probability estimates

frem '4 ASH ,14CO. This infomation was used to support the

! staff's engineering jud =ent for c:ntinued shcr:-tam operatien.5,

.

These three react:rs which were experiencing staam generator

tube failures wars granted c:ntinued cceration for 60 days.

| .
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In addition TAP's A-3, A-4 and A-5 have teen designated i

as "USI's." Rescurces will be expended on these tasks

on a priority basis.

23. Syncpsis: For the extension of the ECCS exemption fer Cresden, Unit

No.1, the staff c:nstructed simplified fault trees of

selectad ECCS equipment and derived numerical probability

estimatas using failure rates frem WASH-14CO. In an

Oct:bar 28, 1977 note to I. Wall, Mr. Taylor sent the

results of seme probabilistic assessments pertaining to

an ECCS single failure exemptien for Dresden 1. This was

done in response.to a request from COR. The results cf the
J

.

probability lcgic w re not used in the December 29, 1977

SER. The information was used to support the staff's

engineering judg=ent. The exemption fr:m 10 CFR 50.16 was

extended fr:m December 31, 1977 to October 31, 1978.

24. Syncpsis: In the May 9,1978 RSS input to the Safe y Evaluatien for
.

the Haddam Neck Overpressure Protecticn System, tne staff

tantatively ac:apted the results of a quantitative faul:-

tree analysis. The fault-trees were constructed to de:ar nine

scanaries that c:uld lead to an over;ressuri:stien. Possible

human er-crs were c:nsidered to be the principal causes of ,

suca events and human er Or ratas wers .akan fr m WASH-14C0

(Acpendix III, Table II-3). This analysis was usec as a

;crtien of :ne sucpor-ing basis for :mitting inacver:an:

s,

P00R BRGE
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water injection into the primary systam througb the hign

pressure safety injection pump as a design basis

event.

!
'

25. Synopsis: The F:bruary 13, 1976 Safety Evaluatien for Ver ::ent Yankee

authori:ed continued operation for 30 days until heid-dcwn '

devices were installed on the terus. The licenses presented
1

~ as supporting infomation pipe failure probabilities frem I

WASH-14CO. The staff, with more conservative failure esti-

mates, effectively endorsed probability values as supccrting

infomation to the staff judgment in granting continued

operation. Other facters affecting staff judgment were the

t.P mode of operaticn, recent inservice inspections of affect-

ing piping, and short pericd of time (30 days).
br~ .

25. Syncpsis: RSB's Octcher 18, 1977 Safety Evaluation granted a one

cycle exemption from the Appendix K single failure critaria
.

applied to the Big Rock point No::le Spray Systam (NSS). The

exemption request was made since the licensee could not sub-

stantia*a the ability of the Ring . Spray System alene to

provide adequate core ecoling in light of recent test data.

The staff evaluated the probability of a ncn-reflecdable LCCA

and the failure of the NS3, and the ;robability of a LCCA in
.

the NS3 (reficcdable LCCA) and the failure of the faecwater

systam using the WASH-1100 fau1* tree techniques. The s af''s

recomendation that the one cycle exemetien be granted was nc

3-13 *
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based on these probability assass=ents alene. Severaic:her,

facters relatad ts the BRP ECCS perfor=anca and reliability
.

were c:nsidered by the staff, and cur conclusicas reflect an

integrated assassment. '.See alsc Catascry 4, itam 12)
.

27. Synopsis: The April 1, Ig77 Safety Etaluatien grantad a six month

exemption frem the ECCS single failure critaria to San

Onofre. Camponent failure rata data frem '4 ASH-1400 were

used as a portion of the supporting bases for granting the

exemption.

28. Synopsis: Pages A-12/3,4 of Revision 1 to Task Action Plan A-12,

Fracture Toughness and Potantial for Lamellar Tearing of

Steam Generater and Reactor Coolant Pump Supports, citas

pipe failure probability estimatas frem '4 ASH-14CO. This

information was used to support the staff's engineering

judgment for continued plant operation. This issue wfil be
.

further studied as part of TAP A-12 which has been designated
'

an "USI." Resources on this task will be expended en a

priority basis.

2g. Syncesis: To achieve a level of safety for CRSRP comparacle to -hat

for l' irs as far as residual risks asscciated with core melt

accidents, the staff utili:ed '4 ASH-14C0 analysas of de times
,

to c:ntainment failure to aid in estabitsning CRSRP contain-

ment integrity esquirements. If the CRSRP review is

EBOR~0REEo '-"
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reactivated, this decisien should be reevaluated. In lightq,

D of the current inactive status cf the project, no further

action en reconsideration is recourended at this time.

30. Syncpsis: Reference to WASH-1400 was made by the licensee in providing

the justification for not removing the catwalks frem the

Nine Mile Point, Unit No.1 containment torus for a period
.

~

of five months. To the best of cur reccliection, the licencee's

position was accepted as the basis for continued cperation.
,

Mcwever, the catwalks have since been removed.

31. Synopsis: WASH-1400 is occasionally used to support reviews of events

considered for reporting as abnormal cccurrence. Fcr

example Davis Besse Unit 1 diesel generator automatic lead

sequence failure was reviewed by the licensee using prob-

abilistic techniques..

22. Synopsis: In periodic updating of the IE reactor inspection procedures,

a cross-check has been made to datamine that WASH-1400 high

risk event relatad procedures and equipment receive appre-

priate inspection attention. Althcugh the specific values |

stated in WASH-1400 were used in this evaluatien, they were

used to make subjective ccmcarisons and to confim previcus
'

conclusions. -

|

23. Synopsis: II is studying ways of using risk analysis to imcreve the

inscectica pregram to make resource allecations and c !

catagori:a risk related precadures with emchasis en human
,
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24 Syncesis: Scme accident sequences taken frem WASH-1400 were made the

basis for scenaries in deveicping precedures for the

Incident Response Center.

35. Syncpsis: While ncne of the results or models of WASH-lac 0 were used'

in licensing reviews, the c:nsequence medel c:meuter c:de

(CRAC) has been used by NMSS in NUREG-0194, a special study

of transportation sabotage, and scme data frem WASH-1400
.

has been used in generic environmental statements on

transportation of rsdicactive materials (NURSG-0170 and SAND

77-1927). However, no new regulatory actions or changes to

rules have resulted from these efforts. Thus, no regulatory

actions or staff positions have been affected by WASH-1400

material .*

36. Synopsis: In a memo frem 5. Levine to 3. Rusche datad August 9,

1976, WASH-1tCO results were used to support c:ments

en the draft liquid pathway generic study (See also

Category 2, item 3) .

|

37. Synopsis: Studies were per'ormed by Satalie Cclumcus (BMI-2002) anc

Sandia (. SAND 77-1214) for RES en altarna:a c:ntainment c:n-

capts. These studies used the methodolcgy of WASH-laCC :: ,

detennine the ;otential risk reduction from varicus c:ntain-

ment designs. This informatien has been c:nsicered in

estabitshing :9e priorities f:r researen :n increved safety
i

'O
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,cencepts, as re:crted in .1URE3-C438, and were no: used'as

() the basis for a licensing acticn on LWR applications.

-38. Synopsis: In an Oct:bar 14, 1977 memo, I. Wall sent J. Stol: c:ments

en PAB's review of Diablo Canycn Amendment 52. The analyses

in support of the Amendment and therefore these c:ments refer

to c:mponent failure probabilities, and c nsequence mcdels and

results fr:m WASH-1400. A Decuber 30, 1977 memo frem Wall to

Stol: provides a draft SER input supporting Amendment 52.

Memos frem Buhl to Stol: dated Septamcer 8,1978, and

November 6,1978, provide a reassessment of the Of ablo Canyon

analysis of the risk to the public frem a seismic event in

light of the c:ments of the Lewis Ccmittee. Methedology

and absolute values of risk frem WASH-1400 were c:mpared to the

applicant's rec mendations. These assessments were to

support a recuest for interim licensing. This recuest for

interim license has been withdrawn and the risk assessment

acercach abandoned.

39. Synopsis: Task Action Plan A-37, " Turbine Missiles" (Revision 1) in

Section 3, " Basis fer Centinued Plant Oceration and Licens-

ing Pending Ccmoletion of Task," states:

.

%@
.-i/
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"The basis for allcwing continued cperatien of the uist-

ing LWRs, pending c:moletien of this task is the icw

pr:bability of unacceptable damage to an essential system

by turbine missiles. WASH-1400 assessed the turbine

missiles accident risk and concluded that LWR designs

have a c:nsiderab.le degrae of protection provided by plant

design and laycut such that the public risk associated with

large turbine missiles is insigifnicance c:meared to risks

from other ac:ident causes."

Two memos that preceded this versi:n of the Plan (Oct:ber 14,

1977 fr:m I. Wall to S. Pawlicki and M. Taylor to S. Pawlicki

dated September 3,1975) provide cements en turbine missiles
'

based en WASH-1400 analyses.
.

.

As reflected in the balanca of the Plan, the staff has not

relied upon WASH-lac 0 in its case-by-case reviews of turbine

missile risks. The reference to WASH-lac 0 is c:rreborative I
i

or supportive and is not the principai basis for licensing. ;
1

The infer .aticn in WASH-lac 0 cn turbine missile risks is

largely taken fr:m other sources (e.g., an analysis of |

turbine failures by Bush). The degree of reliance en WASH-laCC

was cuestiened by the UCS in c:nnecticn with the Ncr-h Anna

Review. In the NRC's Staff Res ense to UCS Brief Amicus Curiae

datad Mcvem er 15,1978 a: : ace 4, the staf" notes tha: '"4 ASH-12CC

O
V
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dcas not form a basis recardine turbine missiles cdncained in the

Staff's Rescanse and in 110.7 of Supcle. ment 2 of the Safety Eval-.

uation Report for Norch Anna, Units Nos. I and 2.

40. Syncpsis: In an Augu.tt 3,1977, memo I. Wall sent J. Knight ccc=ents

on Task A 48, Pipe Rupture Design Criteria. The ecmmants were
,

_. . . . .. ._. .

based in part on the results of WASH-1400. It noted that

"The Reactor Safety Study (WASH-1400) assessed much of the

available pipe rupture data and found that it was necessary .

to carry a large uncertainty (factor of 100) en the pipe

rupture probabilities."

41. Synopsis: In response to an ACRS recuest, the June 20, 1977 and August 11,

1977 memo frem S. Levine to R. Fraley transmitted calculations
~

perforned by PAB (with assistance frem NRR:AAB) un Centrol

Rocm Doses for Postulated Ccre Meltdcwn Accidents. The

doses were calculated for two accidents as characteri:ed

in WASH-1400,

42. Syncpsis: The March 28, 1977 memo frem Mat Taylcr to Ian Wall trans-

mitted viewgraphs en three generic issues (PWR Fumo Overs:eed

during LOCA, Installatien of Seismic Scram, and Turbine Missiles)
;

which were to be used in an informal presentaticn by RSS:PAB -

to NRR. The viewgraphs used results and insights fmm

i WASH-lac 0 and mace no conclusions and recc=endations for
|
| actions en each issue.
I C\

O ,\
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N 43. Synopsis: In a memo frem I. 3. Wall is V. M. Panciera datad July g, -

1976, regarding the esti=ated impact upon public risk

associated with a non-inerted SWR contaic=ent, it was

noted that, based on a sc: ping risk assessment, ncn-

inerted SWR Mark I c:ntainment risks asscciatad with a
.

LOCA would be semewhat greater than for an inertad c:n-
.

tainment but *wculd not significantly change the magnitude

of overall public risk estimated in the Reacter Safety

Study for the SWR."' This letter was noted and c:nsidered

in connection with a proposed rule on inerting (SECY-78-2g0) .

14. Synopsis: Sat:alle -Colu=cus prepared a report en the effect of engineered

safety features en LMF3R risk due to accidents. WASH-1400

g-'s accident event trees were used in the analyses. This infer-

V metien was not relied ucen in any licensing reviews.
.4

15. Synoosis: In a memo (Suhl to Mattson) dated Septamcer 21, 1978 provided (RES:

c:ments an Supplement I to NUREG-0460. Methedology and

.
insignts frcm WASH-1400 were used in the rec:m=endatien

.

to NRR. (See Category 1, itam 1.)

46. Syncpsis: The March 21, 1977 memo frem W. Vesely to R. Baer, C. Berlinger,

5. Israel, and J. McGough ransmitted inf:r=atien c::ies of
.

a description of the allcwed dcwnti=e calculational a:Orcaca

used by PA3. Accident probabilities are used in .te

calculations.

| 17. Syncesis: The February 25, 1977 =emo fr:m 5. Levine to 3. Ruscae and
'(

R. Minogue transmittad Resaarch Infer =ation La- ar No.10,

.. 1.pn
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sure Yes'sel Failure Probability Prediction. The draft repor

compared the new failure procabilities with those predic:ed in

WASH-1400. The report was only a draft and no licensing action

. was taken based upon it.

48. Synopsis: Two memos [I. 3. Wall to File, dated April 5,1976, Subject: Minutes

of Meeting Held on April 2,1976, and I. B. Wall and W. E. Vesely

to H. J. C. Xouts, dated March 16, 1976, Subject: Coments on "Re-

liability Assessment of CRSRP Reactor Shutdcwn' Systems" (WARD-0-Ollb;

Rev.1), November 1975] discussed the role of probabilistic analysis

in the licensing of the Clinch River 3reeder Reactor Plant. The

discussion in the me=oranda relied on WASH-1400 insights, data and.

analyses of similar LWR systams to assess the feasibility of the
|
'

CRBRP Control System to meet *5e numerical goals set for it by the

Oy'

applicant. Based partially on the Wall /Vesely evaluations the staff

decided not *w accept tr.e applicant's position of using numerical tech-

niques and criteria in determining the reliability of the system, but

instead utilize the detarministic approach in conjunction with tne

utilization of insights gained frem WASH-1400 during the design,

bench testirg and preoperation testing. (See Category 4, itam 4

for additional discussion.)
\

I
! 49. Synopsis: Memo frem Edison to Novak dated Novemcer 7,1978 provided an assess-

ment, using NASH-1400 :achniques, of enanging the tes f equency of-

the containment spray recirculation ;umes. This assess =ent was usec

by the staff in its consideration on altarnata tasting scheme for the

Sur y ;umes. Results indicatad that less frequent dry starting im-

proves pum;t availability. Thus, less frecuent tasting sncuid resul:
,

in improved safety.

'l.91
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50. Synopsis: In Septameer 1975, :te Oirse::r, RE3 tastifiec in a

c:urt precaeding related to the c:nstituticnality of the

Prica-Anderson Act. His tastimony c:vered what WASH-14C0

was and its results. RES censidered :nis as a Catagery 1 item.

Since absolute values of risk were not relied upcn to make any

specific licensing decision in this instance, NRR has

classified it as a catagory 3. It should be noted that the c:urt

ruled against the NRC in this instanca. On May 17,1977,

a memo frem 1. Wall to S. Eilperen transmitted c:=ents on
*

Judge McMillan's decisien. These c:r=ents were develeced

using WASH-1400 methcdology and results. Mcwever, the icwer

c:urt decision was overruled by the Sucreme Court. Further,

as we understand it, the Supreme Court decisien did not

depend en the numerical risk estimates of WASH-l aCO .

51. Syncpsis: Memo fr:m Buhl to Mattsen dated May la,1978 c:rments :n

proposed NRR study of missile impact effects en structural

barriers (TAP A-32). Memo c:mparts pr: posed study with an

attached event tree and c:ncludes pr: posed study Only c: vers

a small part of total accident sequence probability. Msmo
,

uses WASH-1400 analyses t: c:nfirn RES c:nclusien :n utility

of NRR study. The c:mments wert directed to assuring that

the sc:pe of the :r:cesed study was bread encugn :: enc:m: ass

the significant c:nt-ibut:rs c risk.
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52. Syncesis: As part of staff efforts regarding Seismic Scrim, UCRL per-s

formed a study (UCRL-52156, " Advisability of Seismic Scram")

which relied upon scme WASH-1400 data regarding ac:ident

probabilitiss as a means of evaluating relative accident

probability with and without seismic scram. The staff has .

infamed the ACRS that it c:nsiders this item to be of icw

. priority. The staff has, as yet, taken no final action re-

garding this matter and will consider the latest policy
'

guidance before action is canaleted.

:

Memo frem I. Wall to V. Panciera, dated April 15, 1975,

provides c:ments en the sec:nd status rescrt of tne UCRL study.

These c:vments were based en WASii-1400 insights and results.
!

I
ls/ 53. Syncpsis: The preposed revision to SRP 5.4.7 (March 9,1976 meme to
j
l

RRRC) argued for increased requirements for RHR systems based i
l

on insights frem WASH-1400. It was stated that WASH-1400

"shcws for FWRs, that the inability to remove decay hea

from the reactor following a normal shutdcwn has a higher

probability of resulting in a c:re melt tnan dees a large

LOCA...for 5WRs, the report shews that the inalliity to

transfer decay heat frem the reac:cr folicwing a normal

shutdcwn is the largest c:ntributer to the c:re melt cree- ~

ability..." Neither the numerical data nor :ne methcdelogy

of WASH-14C0 was used.

3-23
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C ' DASH-14C0 was examined for justification of ne staff's
*

proposed RHR Shutdcwn positien (single failure / safe:y grade /

' seismic, etc.) to see if it did reduce the probability of

core melt. It was found that the RHR position wculd not

affect the '4 ASH-14C0 results since het standby was c:nsidered

to be a success path in 'JASH-laCO. :n a January 19,

1978 memo, NRR c:ncluded that: "No quantitative assessment

was :nade of the reduction in risk that would result from the

proposed improvement in the RHR system (SRP 5.4.7), and the

effect of a loss of the RHR c: cling on risk was c:nsidered

small and hence not evaluated." In c:nclusien, the staff

rec:m. ended imclementatien of the "RHR shutdewn pcsitien."

'b.O
Subsecuent to issuance of the Branch Technical Positten,argu-

ments wert used in the justification of the need for Regulat:r/

Juide 1.139, " Guidance for Residual Heat Removal ." Additional

bases for the regulator / position of Regulat:r/ Guide 1.139

art provided in the discussion, and it is the view of the

staff that the position would be unchanged if the '4 ASH-lac 0
1

results had not been c:nsidered. j

54 Syncesis: Two c:ntracts wert issued to investigate the feasibility of i

extending '4 ASH-1400 techniques s the cuantifica-ion of al-
.

Icwable cutage times for ECC3 c:=:enents. The results of these
'

studies for ::ed part of the basis for slignt increases in cut-
.

-
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age times. It is the staff's judgment that WASH-1ACO data(,,) -

was not the principal bases for modification of these tach-

nical scecifications. -

55; Synepsis: In 1976, the staff c:ncluded that the likeliheed of a pumo
,

overspeed resulting frem a LCCA was sufficiently small as
'

not to warrant any action on the part of licensees at this

time. This was based on an analysis performed in 1973

(befort WASH-1400). Subsequently, in rertviewing the priority

for staff efforts on this subject, probability values and

analyses were used to determine quantitative estimatas of tne

probability of c:re =elt resulting frcm a PWR reacter c:alant
.

pumo flywheel missile impacting en an ECCS line cue to pump
s

overspeed follcwing a cold leg break. This task is new

TAP B-68 and is not a high priority effort. The use of

WASH-1400 appears to have been used to c:nfirm the earlier

analysis and no rec:nsideratien is necassary.
.

~6. Synoosis: The ' probability of an SSE was extractad from WASH-1400 for
,

use in an enclosure to the RRRC working paper en everpressure

prctacticn wnile operating at icw tamceratures. Tnis esti-

mats of the frequency of earthquake induced overpressurt

events was used as the basis for the staff position that the .

systam for overpressurt protaction during startup and shu:dewn

need not be designed to Seismic Category I requirstents.
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The cdrrent limits of Appendix G wers devele:ed f:r relatively
,

frequent events, i.e., anticipatad transients. Higher, bu:

not defined, limita would be ac: ::able fer the icwer frecuency

events such as earthquakes. Thus, wnile the current limits

are sufficient, they may not be neesssary fer overpressure

events resulting frem earthquakes.

RRRC c:ncluded that scme protecticn against earthquakas was

appropriata and specifically that the overpressure protaction-

system must be designed to withstand the Operating basis

earthquake (CSE) While the data fr:m WASH-14C0 was c:n-

sidered when detarmining the seismic recuirements, it was

not used as a significant factor in the RRRC decisicn.

57. Synopsis: In evaluating Diablo Canyon with respecc to long tarm residual

heat remcyal follcwing a safe shutdcwn earthquake and ex ,

tended loss of offsita pcwer, the staff ac:apted an RHR
,

design where a mechanical failure of an isolatien valve in

the suction line c:uld preclude activating the system.

In discussing this issue in SER Supplement No. 7, the

staff c:nsidered the availability of the staam generat:rs

and the auxiliary feedwater system to provide long term

heat removal and the probability of a mechanical valve failure -

c:mcined with an earthquaka. The staff c:ncluded that the

3-25
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steam generator / auxiliary feecwater system is an acceptable

backup to the RHR system for c:mplying with the functional

requirements of General Design Criterion 39. Tne justifica-

tion of this pesitien dces not rely on any pr:bability argu-

ments, and therefore, is not c:mpromised by the c:ncerns

with WASH-1400.
.

58. Synopsis: In the Shoreham review, the staff reviewed the positions for

a recirculation pump trip in the event of a turbine trip or

generator lead rejection, to deter nine whether such a trip

would not invalidate the pun:o coastdewn conditions assumed

in the ECCS calculations (which assume a coincident loss

of offsite pcwer at the time of the large less-of-c:clant

accident). In the staff's evaluations , WASH-1400 was

cited in arguing that this scenario "is extremely unlikely

(with a median value on the order of 10-7 per reactor year).

Therefore, based en this icw probability of ec:urrence, we

c ncluded that the applicant's response regarding recircula-

tien pump trip was ac:ectable. The analysis for Shoreham is

censistent with analyses previcusly ac:aoted en other boiling

water reactors."

In a memo of November 13,1973 fr m RES s the staff cn the

same subject, data f m WASH-lac 0 and a rec:= ended reworcing

of the staff ;csition (with t.ie same c:nclusicn) were pr:-

\ a
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vided. A discussien of the uneartainties asscciated wi n the

WASH-1400 estimatas was included.
,

.

.

.

59. Syncesis: WASH-1400 is referenced twica rt;arding 5HR red dreo accidents

in a June 17,1975 meme frem H. Richings to 0. Ross. In the

first reference, the absoluta values of accident pr:babilities

for severe BWR accidents were used in a relative way to

O) suppcrt the choice of a pr:bability critarien such that the(,
_

occurrence of the ac:ident need not be censidered a design

basis event. It shculd be pointed out, hcwever, that the

primary basis for the choice of the critarien was WASH-1270
.

'

(ATWS) and was made withcut use of WASH-l ACO data or matheds.
..

The use of WASH-1100 was only su:alemen ary in charactar

to assess the selectad pr:bability critaria for r:d dr:c

accidents.

The second reference to WASH-1200 was with res:ect :: :he .

pr:bability of human err:r. Again -he esference was suc-

plementary in charactar and primary reliancs f:r the estima:a

5-2S
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of the probability for human failure was net based en the

reference to WASH-1400. (see aisc Category A, itam 10).s

60. Syncpsis: In censidering grid frequency decay, we statad in NtJREG-0138:

"Censidering the if xelthced of oc:urrence of excessive

frequency decay and the release to atmosphere that would

result free release of a portion of the total gap activity :

'

to the primary c olant systam, an accident such as that
-

postulated would represent i negligible portion of the reactor

ac:ident risk predicted in the Reacter Safety Study (WASH-1400)."'

The risk frem a grid frequency decay event 'was fcund to be a

negligible portion of the WASH-1430 reacter ac:idant risk.

TAP A-35, a nish priority ask, will detannine the maximum cre-
,

dible decay rate. Results of TAP A-35 will be used in TAP B-70

to detannine whether additional requirements are needed.

.

51. Synopsis: In establishing the requirements for the design of the
;

c:ntainment purge system, the staff c:nsidered the subject ,

of allewable time that purging could cc:ur during ncmai

cperaticns. The staff established this time by assuring

that the probacility of an ac:ident with the calcula:ad site

boundary dose in exesss of guideline values is reduced to an

acceptable level. WASH-1400 esti=a:as for probaciifty of a LOCA

plus staff estimatas for the pr:bability of an iodine s:ike

were used in the analysis to cenclude that large c:ntain-

ment purge systems should not be used during ner al :lan:

Ocerating .:cdes more than about 1", cf the time.

- . 3-29
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62. Synopsis: WASH-1400 estimatas for fissien produe: gao activity

(Appendix '/II) were used to affim the use of Regulatory.

Guide 1.25 scurce terms in Regulatory Guide 1.39 to deter-
'

mine the radiation environment for qualifying electrical
'

equipment. Tne more c:nservative sourca tam of Regulatory

Guide 1.25 was used in develeping Regulat:ry Guide 1.39. 1

63. Syncosis: WASH-1400 was used to provide an estima:a of the c:nse-

quences of sabo* age. Mcwever, the decisiens to implemen
,

react:r sabotage ' regulations were not based on the WASH-14CU
m

results but rather en the kncwledge that sabotage could

cause releases that would be harmful to the public. WASH-

1400 is referenced in:

(1) " Safety and Security of Nuclear Pcwer React:rs to Acts

of Sabotage," SAND 75-0504 Sandia Labcrat: ries , .* arch

1976;

(2) Memo R. 3. Minogue thru L. '/. Gossick to 3. Huber. an,

Direct:r of ?olicy Evaluatien transmitting a discus-

sien of design threat levels entitled, ''Sasis and

Ratienalefor Selecticn of a Oesien Tnrea: Lavel for

Pcwer React:rs !abctage Protactien'' crecared by 50

staff, January 3, 1977;

3-30
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() (3) Transcript of the public hearings on the Material

Ac:ess Authori:stien Fregram " Ruler.aking in the
'

Matter of 10 CFR Parts 11, 50 and 70, Oceket Rm-50-7,

July 10, 11 and 12, 1978."
.

64 . Synopsis: In denial of PRM 50-19, the calculated accident pressures

in PWR and SWR reactors were ccmpared to containment design

and failure pressures frem WASH-1400 to estimata the potential

effectiveness of an evacuated c:ntainment to mitigate the

effects of a Class 9 and lesser accident. Risk assess-

ment results frem WASH-1400 (i.e., pr:bability of the events)

were not used. Based en this c:mparisen, it was shcwn that

heavy vacuum centainments wculd not substantially mitigate

the effects of a Class 9 accident. It should be noted that

in the staff's view that censideration of substantial un-

certainties in the numerical estimates used would not effect

the c:nclusien.

65. Synopsis:. In sucplemental testimony, the NRC staff addressed Cantantion I-7

and Contantion I-2g, in the matter of Union Electric

Ces ..y (Callaway Plant, Units 1 and 2), Cccket Nos. STN

50 483 and STM 50 486. Cententien I-7 alleged that the

staff's analysis of the envir:nmental imcact fer the pre- -

posed facility is inadequate because a less-of-c:olant

accident followed by failure f ECC5 are dismissad without

'

2-31
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() detailed analysis, in spite of the pre: abilities f:r suen

an incident being ene in 17,000 per react:r year (WASH-1400).
' ThestafftestimonyconcludedthatthedraftWhSH-1400recort

did not present any information c:ncerning the frequency

of oc:urrence of the accident saquence described ir.*

Contention I-7.that alters the c:nclusien that the enviren-

mental risk of such an accident can be'c:nsidered to be-

negligible and need not be censidered further. (Formere
'

detailed discussion of this type of item see an ap;endix

to this enciesure).

56. Synepsis: In supplemental tastimony Darrell Eisenhut addresses Contantien I-10,

in the mattar of Kansas Gas and Electric Ccmpany and Kansas
,

City Power and Light Company, (Wolf Creek Generating Statien

Unit No.1), Decket No. 50-482, Janaury 5,1976. The

Contentien is similar to the Callaway Contentien in Iter 55

above. The c:nclusion regarding the draf: WASH-1400 re;crt

is also the same as in the Callaway testimeny.

t

. .
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Syneeses of Cataccry s Items

DeU.nition

includu dt:se 1c.tions in uit.icJt vaizu cf WASK-1.e00 we.te modifizd by
de st.:ff :.: .tefizzt difit,tznc daLt base c.t expe.~ivtce and wett. dten
used in de Lizznsing pnacus.

*

A possibit ex mpiz is 4ts adjusbou: af dte RSS uti.m.t.u of sc. tam
u.v M 1 4 iti'y in NUREG-0460.

Sunnstu

Tite.te a.tt 12 itzma in 4 tis catt.g:.ty. Typ1~lly, 4te issau identifizd
used WASK-1400 dat: as mcdifiLd c.1 sacpi:mentLd by 41e s.t:f f :.:
re.fizc.c cdded e.xpesiencz cr a difft. ten.t dat base befort using dte.
mort ccmcittz infc.tmetion in dte. Licznaing pt:cus. Fcr t.z mpiz,
WASK-1400 datt an pipe . tap.tu.tu was consideted ci:ng ud.nt det:
abLtintd by dte sLtff du, sing Les .ts. vin of un.tLt itammst e.ven.cs 1
apeta. ting pi1nt1.

(n) Wisiit. 4te "w *innat fa.ilu.te .11:z infc.tmetion ga. tite.tzd f. tam ape.txticas
J pn vided 1 more compiz.tz da.t: bass, 4te decisi:n :.: p.1:cted widt watz.t

Itamst as a. getstic is.sas uns bast.d .:n in~: pat ~aj cn chte.1 c:nside.11 Lans.
In dte sLtf f's vim, rens of 4tue itzms wa.z~.:.n.t .tecon.sidetzti:n.

1. Synopsis: 'Jith regard to water hamer, there is no specific

reference to ' DASH-1sCO in Section 3 "Sasis for Continued

Plant Operation and Licensing Pending Ccmeletion of

Task" of TAP A-1. Mcwever, the '4 ASH-1s00 estimatas
| .

of pipe rupture probabilities have been c:nsidered

along with data on pipe cracking or rupture cbtained

during the staff review of watar hamer events. In
,

view of the icw probability of piping failure due to

: watar hamar and the corrective actions being taken with

respect to water hamer in ?WR steam generators, c:n-

tinued oceratien and licansing of plants can precaed
,

while Task A-1 (high ;ricrity task) is being c:ndue:ad.

#'I
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2. Synopsis: Evaluations of care decris benavier 'folicwing meltdcwn

have been performed for the CRSRP, Fr & and FNP..

Tnese have utili:ed the moltan c:re-c:ncrete ;enetrr.
'

tion evaluation models, data and results of WASH-1400

modified as appropriate based on scre recent analyses

or experimental results.

3. Synopsis: With regard to intarsystem LCCA, WASH-1400 identified the

intersystem LOCA in a FWR as a significant contribut:r

to the risk resulting frem core melt. The staff has

analy:ed this and other similar scenarios using the

general methcdology and the data of WASH-14CO. Memo.

dated July 3,1978 frem Buhl to Novak provided minor

etzmients en NRR Intersystem LOCA Analysit. Minor

changes in terminology and definiticn of tems were

rec: mended. The staff analyses are limitad to those

sequences which are significant c:ntributors to risk

in relation with the WASH-1400 results. Using these

analyses, the staff plans to deremine leak tasting

frequency.

4. Syncpsis: With regard to the use of pr:babilistic assessments Of

reliability, we statad in NUREG-0128 that:
t

'

!

"The sta1. .grees that present :achnoicgy does not i

pemit a riger:us demcnst:ation of the WASH-1270 |

cbjective of 10*I per react:r year. As shcwn by the

4-2
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React:r Safety Study (WASH-1400), hcwever, the use

of a react:r protaction systam with a icw unavailability,

plus additienal capability provided by other systams

to limit transients, prevents anticipated transients

without scram (ATWS) frem being the predeminant

contributer to cere melt probability for light water

reactors (L'ARs). The c:nclusicn supports the staff

position that an acceptable level of safety can be

achieved by use of reif able transient-Timiting systams

in cenjunction with a highly ret table react:r protac-

tien systen." (See also Categcry 1, itam 1).

5. Synopsis: With regard to protection against single failures in

, reactivity c:ntrol system, we stated in NUREG-0138 that:-

,

"The release to the environment resulting fr:m such re-

lease of gap activity to the pri=ary c:oling system wculd

represent a negligible c:ntributien to the reactor acci-

dent risk predicted in the Reactor Safety Study (WASH-idCO).

An in-depth review of the analyses has not been carried

cut since the transients have not been generally judged

to be a Condition II event and the reviews have been

c::mnensurata with the accarently small safety significanca '

j of the event. The analyses which have been submittad,

hcwever, have been reviewed and ncne have been f end

unac: actable. ''

a.S
|
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Conclusion of the staff in NUREG-0138 was that single

failure of reactivity c:ntrol systen was a small

contributor to everall ac:ident risks. Comparisen

with WASH-1400 values was sucporting in nature. Staff

judgement was made independent of WASH-14CO.
'

6. Syncpsis: The RSS consequence model (CRAC c:de) was used to cal-

culate censequences of a core melt at the GETR. Results

were transmitted infernally to and at the request of

PSS/NRR. Not documented and appr:ach abandoned.

7. Synopsis: As part of evaluation of Diablo Canyon for interim

license (which has not been used) the Pr babilistic
'

Analysis Staff prepared a surzary evaluatier. of the risk

of operation of Diablo Canycn for a range cf pr:babilities

of a seismic event. (See also Catescry 3, itam 38).

8. Synopsis: Memo frea I. 8. Wall to E. G. Case, datad June 29, 1975,

Subject: Proposed Regulat ry Guide 1.108, "Pericdic |

Testing of Diesel.Generat:rs Used as Onsite Electric 1

Ecwar Systams at Nuclear Pcwer Plants." This memo.

provides c::nnents on the precosed Regulat:ry Guice fr:m

the standpoint of everall public risk based en diesel

generat:r unavailability. It c:ncludes that the !

;csition advanced in the hMe ''ac: ears un'necassarily
'

|

stringent frem the s%!dnint of puclic risk.* The guide )
was subsecuently W y|3; ;3 ;re:esed . (See also

Catascry 5, itri 22).

bV
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Ov 9. Syncr41s: In Exhibit A, Section 6, Part IV of the Nuclear Energy

Center evaluaticn an accident risk analysis is previded

utilizing the WASH-1400 c:nsequence model with data
.

mcdified by the staff to reflect the specific design

considerations of a nuclear park.

10. Syncpsis: Memo frem M. A. Taylor and W. E. Vesely to I. Wall, dated

August 6,1975, Subject: BWR Red Dr:p Accident. This 1

l
.

memo provides cements en the June 17, 1975 memorandum

frem H. J. Richings (See Category 3, item 59). This

probability study by Richings was made withcut use

of WASH-1400 data or methcds. The use of WASH-1400 |
!

was supplementary to assess the selected pr:bability 1

O acceptance cri' aria for red drop accidents.
V

11. Synopsis: 'The staff is presently reevaluating the effectiveness of

existing transportati.in regulations in oretecting the

health and safety of the public. To a very great extant,

thct reevaluation is depending on quantitative risk assess-

ment. There is, of course, little in c: men between re-

act:r accident pr:babilities and transportatien ac:ident

probabilities. But there is scme similarity in accident

consecuences ar.d pcst-accident cleanup between the do.
|

| Therefore, the staff is using the c:nsecuence analysis
|

portions of WASH-1400 in the trans:cr:stien analyses.

These uses are documented at this time in NUREG-G170

(Vol.1) and a Sandia c:ntrac::r reper: 5AND 77-1927.

U
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The Sandia rescrt is a precursor of a staff environ-

. mental statement.

The staff use of quantitative risk assessment in general,
'

ar.d MASH-1400 material in particular has been cauticus

and critical. Some aspects of the staff's questions

on the validity of this risk assessment are addressed

specifically in the overall sunnary and conclusions of

NURSG-0170 (Vol. 1, p. ix). No rulemaking action has

yet been taken en the basis of these risk assessmers:s.

12. Syncosis: In May 1976, Big Rcck Point was granted exemptiens frcm

ECCS singTe failure criteria. These included two

cycle No.14 exemptions, which were shcrt tern in

. nature and have expired. These applied to a LCCA

followed by a failure in the ring spray systam and

to the failure of the ensite diesel generator in the

absence of off-site.pewer for ECCS long-term cooling.

These exemptions were grantad subject to the licenses

making several plant =cdifications prior to returning
'to pcwer.

In May 1976, Big Rcck Point was also granted a lifetime

axenstion frcm the single failure cricaria as accliec

to a LOCA caused by a break in either core spray systam. |

;
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The staff based its decisien en technical judgemencs
.

of the overall per#crmance capability of the entire

ECCS and design margira at Big Rock. The staff also

performed in a supplemental manner, a reliability

assessment of selected systems at Big Rcck using

methodology similar to that in WASH-1400. WASH-1400

failure ratas were mcdified on a judgemental basis

to battar reflect scecific conditions at the plant.

(See also Category 3, item 25.)
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Svnceses of Catecary 5 Items

Defin-::-h

Inchdas : hose ac:icns in uhich tha event ::ee/fauh ::ss methodokgy
of W M -1400 Ucs used i.n the Licensing ; ccess, bu: no retience ucs
w.de on the specific nw:erical as:i.,.a:ss of WM-1400.

'

Stam= j

There usre 41 itams iden:ifiad in this cc:agcry. **ns itams in this
c=:a; cry used the avakatian :achnicuas of .7M-1400. .an e.--.yle of
this use is in the acciac:-:cn of cender ::cccsed c:=a a: ::c:ac:-:cn
systems. In :hnse reviaus, :he s:cff perfi:~ed prsG.--in |j :sLichCi:j
casassmen:s us-ng W M -1400 .u thed:lecu. "'hese resu h2 cidad the s:cff*

in their, d2I$,*:6:c2icns. s7Cnd of the Y:ams 5n thi3 Cc:a$ cry u ?
recens ca. M .cn.

1. Synopsis: Tne staff utill:ed the event tree / fault tree methodologyn
U of WASH-1400 to evaluate the relf asility of the CRSRP

Shutdcwn Heat Removal System. This evaluation was used in

parrallel to the staff's deterninistic aper:acn (i.e.,

diversity, redundancy, etc.) and crovided additional in-

sight en design changes and their c:ntributien to achieving

the required diversity and redundancy to meet the acclicable

General Design Criteria.

2. Synepsis: A study of c:mparative risk evaluations utili:ing event

and fault trees for advanced reacters is being dcne utili:ing

'4 ASH-1400 ty:e mathedcicgy. Tne cbjec:fve of this work is c

v
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provide early guidance en the licensability (i.e. , cen-

O formance with the well-established regulatory criteria andJ

practices) of a given advanced reac cr relative to the present

generation of LWRs.'

1

3. Synopsis: Section 7.1.2.5 of the Recort to ACRS on RESAR-41a des-
*

1

cribes the Westinghcuse design verification program for the
|

Int'egrated Protection System (IPS). The program will include
i

a system re. liability analysis based upcn techniques similar i

to those in WASH-1400. Staff reviewers have been instructed

to censider the recceendations of the Lewis Cemittee in

its evaluation of this procesal.

j 4 Synopsis:
, A review of the methods associated with the analysis of

systems interactions and ccman mcde failures was performed(
at Srcokhaven (SNL-NUREG-22815). This repcrt uses event

and fault trees and invcives an evaluatien of methces

and techniques available for a qualitative and quantitative

study of systems interactions and ccmmen mcde failures. Tnis

was only a draft report and was not used in any staff licensing
i

actions. I
i

5. Syncpsis: In respense ts ALAB -"# , the staff has provided testimeny en

generic issues and plans for their resciution (Yelicw Creek,
.

- Black Fox, Perkins, etc.). Tnese discuss the task action

plans and the bases for centinued cceration.

In scme instances, WASH-lac 0 has been noted in ccnnection with i

a risk-based evaluacien of the priorities fer resolutien cf

5-2
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these generic issues. (The draft of this risk based evaluacien
V was included in the pacer en unresolved safety issues,

SECY-78-616, and will be included in a *fo.r coment" cecument

on NRR's pricrities for' generic issues to be issued in the

near future.)

5. Syncpsis: WASH-1400 methodology was used for a preliminary analysis

of the ANO-2 core pretacticn calculater systam. The analysis
'

was not used in the final decisien en ANO-2. Similar methed-

ology was used in evaluatien of reliability of S&W RPS-II and West-

inghouse IPS. Ncne of these analyses has been used er referencac

in a licensing acticn,

7., Syneesis: In the evaluation of the acceptability of the SSAR-2CS Cecay
,

Heat Removal (CHR) Sucticn Relief 'lalves as Overpressure Prctecticn

while Operating at Lcw Temperatures, cperater error data w:3
,

extracted f rem NASH-la00 to assist in evaluating tne octantial

for an overpressurication event te cccur while the CHR re-

lief valves were isciated. Use of the WASH-1sCO data was

not the basis for accepting this design. The primary bases

for determining the above scenario to not be a concern was:

(1) Normal plant ccerating procedure is to maintain

RCS tamcerature and pressure well belcw the

Acpendix G limit.
,

(2) The very slew rate of pressure increase for tne less

of CHR transient (s 6 csi in 10 minutes).
.

|
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O) (3) Sufficient indicatien to alert the operater.(,

(4) Staff requirement for additional alarms. j

S. Synopsis: In the staff response to a Scard questien (North Anna, Units

Nos.1 and 2), reference was made to Regulatory Guide 1.120
'

.

which includes the folicwing statament:
. .

"Although WASH-1400, Reactor Safety Study, An Assessment

of Accident Risks in U.S. Ccmmerical Nuclear Pcwer Plants,

dated Cetober 1975, concl.uded that the Browns Ferry Fire

did not affect the validity of the overall risk assessment,

the staff cencluded that cost-effective fire protection mea-

eur," shculd be instituted to significantly decrease the

frequency and severity of fires and consequently initiated

the dayelopment of this guide." (See also Category 3, items

4, 5, 6 and 7).
.

9. Synopsis: In the development of SRP's 3.5.1 and 3.5.2, prcbability was

used as a rationale to:

1) justify break exclusien for " super pipe,"

2) determining failure =cde difference between hign and

mcderate energy piping i.e., breaks vs. cracks, and,

3)' justify exametion of single active failures for car-
.

tain picing systems.

54
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O probability was also used as a partial basis fer exclucing
"

cartain prtnary pising breaks from c:nsideration as COA
,

initiators in Citnch River and FPTF.

10. Synopsis: In the deeelopment of SRP 10.4.9 diesel generator reliability

operating experience was used as a probability data base

coupled with probability of less of offsite pcwer to sup-

port the staff positicn en recuiring diverse pcwer sucplies

for nxiliary feed systems. .

-11. Synopsis: NRR c=nr.ents en the working pacer for. Regulatory Guide 1.53

(Rev. 2) regarding electrical penetraticos for pumo pcwer

supplies in c:ntainment included the folicwing statement:

"We have perfcmed a probabilistic analysis using the above

failure data (failure rate calculated at the 95 c:nfidence

level); the established LOCA pr:bability of 10-4 per react:r

year; and conservative assumoticns regarding the time intervals

during which the pump penetratiens wculd be subject t: failure

(while energi:ed) given that a LOCA cc:urred first, or during

which a plant is subject to a LCCA (while not a cold shutdewn)

given that a pumo penetration failure Oc:urred firs .

Our detailed calculatiens are shewn in Enclesure 2. Tne
,

results of this analysis indicate that the pro: ability of a

LOCA concurrent with a puma penetratien shcrt cir:uit failure

is less than 3.5 x 10-3 per year. This is c:nsicered c be

5-5
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f''h an insignificant risk.tc the public health and safety. In
V

our opinion a regulatory requirement directed :: ward reduc-

ing this risk cannot be justified, and may in fact have a

negative imp 3ct on safety b" diverting both apolicant and
,

staff resources from matters of greater safety significance."

.12. Synopsis: In the description of Generic Issue Task Action Plan A-25,

the following statement is included:

"The approach selected for problem resolution is that of

a reliability analysis of typical plant onsite Class IE

power systems."

This is an on-going progran and Ccmmission guidance on use

of the RSS will be censidered.

13. Synopsis: In our study to assess the effects' of postulated event

devices (snubbers) on normal piping system operation, an

analysis will be performed to cuantify the probability of-

deleterious interaction of such devices with the piping

system.

14 Synopsis: Curing the period in which generic activity on Task Action

Plan A-2 regarding asynnetric leads on RV succorts was

progressing, several plants were licansed criar to the

c:mpletion of our c:mplete evaluatien based on sc:cing-

calculaticns, design c:nservatisms and the icw pr:cability

for pipe ructure. (See also Catagery 3, itam 21.)
Ov
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15. Syncesis: Curing a ' general review of the turoine missile ;r:blem, we

performed a risk assessment review of the valves which are
.

part of the turbine centrol system. Based en data which

was available, a failure probability as a function of vaive

inspection frequency was cetarmined for use in the over'all

turbine missile study. (See also Catescry 3, item 39.)

15. Synopsis: In a talk by Cade Mceller of ACRS, presented at the 15th
'

00E Nuclear Air Cleaning Ccnferencg LSR data for Centainment
,

Spray System Failures was ccmpared to WASH-14C0 f ailure cata..

No licensing actions are involved with this item.

17. . Synopsis: LASL under technical a'ssistance c:ntract to the NRC is using

(~ fault tree and event icgic in analyzing nuclear plant
\

vital areas as part of the security plant review. Fault

trees fr m WASH-14C0 have been used as part of the overall

logic structure. No numerical estiant:ss frem WASH-l!.00 have

been used. The results of the e.2iuatien are transmitted

from LASL to RSL3 in a lettdr recer. that is withheld frem

public disclosure in accordance with 10 CFR 2.790(d). The

site specific fault trees / event trees are classified as Cen-

fidential NSI and are keet in approved security reposit: ries

at either LASL or RSL3. -

t
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) 18. Synopsis: In SECY-77-388A, the staff proposed guidelines for -he

preparaticn of Value-Impact analysis. In an example of

where further action may be needed, WASH-ldGO techniques
,

were referenced as the type of analysis that could be con-

ducted.

.

19. Synopsis: Memos frem I. Wall to G. Arlotto dated June 30, 1975 and

July 3,1975.. Subject: IEEE/NPEC/P577, Draft 1, " Relia-

bility Requirements in the Design and Operation of Nuclear'

Power Generating Stations." Tnese memcs present detailed

cements on the above cited draft. The c:ments relied

on insights frem WASH-1400.

20. Synopsis: Memo frem S. Levine to V. Stallo dated June 24, 1976, Sub-

' ject: 00R Re-review Program for Operating Nuclear Pcwer

ThismemodiscusseskhedifficultyofapplyingPl ants .

risk assessment to the re-review program. Tne memo relied

en WASH-1400 insights and rec: mended that " engineering in-

sights fr m the Reacter Safety Study as opposed to partial

risk assessments be used to supplement the standard
,

licensing reviews.a

! 21 . Synopsis: Memo fr m S. Levine to H. L:wencerg datad July "3,1975, Suc-

ject: Review of GESMO Chapter IV, Secticn C. This meme pr -

vides c:ments on the envir nmental risks asso ice wi th

Class 1-9 ac:idents and rec:==endec deletien of ;/erenca

WASH-1400 (on pg. IV-C-159) since the RSS did no: ::nsider ?u

recycle.
5-8
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22. Synopsis: Memo from I. $all to T. Wilson dated Cecamber 13, 1974,

Subject- Statistical Analysis of Diesel Failure Cata. This

memorandum encloses a report en statistical tests perfor=ed

on data obtained on diesel generater performance. THe

methods used are similar to those that were used to evaluata

data in WASH-1400.

23. Synopsis: Memo from W. Vesely to A. Thadani dated September 23, 1976,

Subject: Review of EPRI Report *ATWS Reappraisal" (EPRI

NP-251 ) . The memo reifes en techniques similar to those in

WASH-1400 to critici:e the EPRI report.
.

24. Synopsis: Memo frem S. Lev.ine to R. Soyd dated Oct:ber 8,1976, Sub-

( ject: Responses to NROC et al Feurteenth Set of Intarrega-

tories in CRERP precaeding. This memo relies on insigh a

frcm the Reacter Safety Study to respond to interrogations.

(See Category 3, itam 48.)

25. Synopsis: In a January 19, 1977 memo, S. Levine sent ce=ents to

G. Arlotto en the Environmental Imcact Statament en the

Transportaticn of Radicactive Matarial by Air and Otner

Modes. In the memo referenca was made to the risk assass-

ment c:ntained in the EIS. Also, the memo indicatad tha

the use of data frem WASH-lac 0 for latant cancar fataif ties

instand of fr:m the SEIR rs:ce was critici:ed by E?A.
;

|

|
-

'
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25. Syncpsis: Memo frem I. Wall to S. Smiley, dated July 20, 1975, Sub-

ject: Review of " National Security and Accident Recovery

Considerations of Nuclear Energy Center (NEC) Siting,"

by G. A. Cristy, C.V. Chester, and R. O. Chester, ORNL-5036.

- This memo provides ccur.ents en the above cited report and
,

relied on insights frem WASH-1400.-

27. Synopsis: The June 16, 1977 memo frem S. Levine to E. Case and R. Minogue
.

transmitted RIL-12, Modifiestions to Pressure Vessel Failure

Probability Prediction. The draft reports contained

sensitivity studies on the effects of the new mcdifications

and updated failure probabilities.

23. Syncpsis: In a June 14, 1977 meco I. Wall sent to 0. Skovholt the re-
[}

sults of PA8's review of the Study of NRC QA Programs by

Sandia Laboratories. The ecmments dealt with the reliability

analysis and probabilistic techniques used in the study.

29. Synopsis: The November 9,1977 memo frem S. Levine to E. Case trans-

mits RIL-18 on the FRANTIC Ccmputer Cede. The code cal-

culates systen unavailability.

30. Synopsis: In a November 17, 1977 meme I. Wall sent I. Rcherts ccm=ents

on ANSI-N635, Draft 3, Guidelines for Cc=bining Natural and
~

External Man-Made Hazards at Pcwer Reac cr Sices. PAB criti-

ci:ed the probability and risk assessments used in -he draft

Standard.
__

%
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31 . Synopsis: In a July 25, 1977 memo M. Taylor sent S. Pawlicki c:=ents

on a paper by S. Bush titled, "A Reassessment of Turbine

Failure Pr:bability." No scecific mentien of WASH-1 ACO is

made. (See also Category 3, item 39.)

|

32. Syncpsis: In a July 27, 1977 memo I. Wall sent R. Mccre cerment.s en a
- _ . . _.

. .
.

proposed centract with Centrol Analysis Corporatien. Tne

study wculd furnish matheds for predicting the pr6bability

of the coincident cc:urrence of several natural or man-made

hazards to nuclear pcwer structures, systems and c=ponents.

33. Synopsis: In an August 23, 1977 memo W. Vesely transmitted infor taticn

on probabilistic analyses of test interval effects to V. Nerses.

The information addressed system unavailability and ralied

on - WASH-1400 insights.
..

34 Synepsis: Memes frem Buhl to Maksan dated February 3 and March 20,

1978 provided c:ments en Draft III of the NRR re;crt en

ATWS. Scecific ccm.ents related to the scram failure

synthesis mcdels and dealt with the conservatisms used in

the analysis as well as models used. (See also Categcry 1,

item 1.).

35. Syncesis: Memo fr m Buhl ts Kahnemuyi datad Acril 20, 1973 ;revides

c:ments en criteria c:ntained in ANSI-NSE3 en single

failures. Cements discuss the use of ;r:babilistic techncicgy

and rec: mend concur enca in procesed balic:.

O :-l.
.

i

. . . .
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36. Synopsis: Memo dated January 23,, 1978 frem S. Levine to E. Case pro-

.

viding RES ccmments on the draft working paper of the l

Liquid Pathway Generic Study. Principal cements related
'

to WASH-1400 methods .used in the LPGS. (See also Category 2,

item 3.)
,

'

37. Synopsis: Memo frem W. Vesely to G. Vissing dated December 18, 1975,

Subject: Regulatory Guide " Periodic Testing of Diesel

Generators Used as Onsite Elecorical Pcwer Systems at

Nuclear Pcwer Plants." Evaluations were perfomed to deter-

mine the reliability and risk implications of the preposed

testing scheme. Analytical techniques were used that are

similar to those used in WASH-1400.p
L

38. Synopsis: Memo frem I. Wall to R. Minogue dated March 4,1976, sub-

ject: Minutes of Meeting Held on March 1,1976 to Discuss

Degree of Conservatism in the Draft Envircnmental Impact

Statement en the Transportation of Radioactive Matsrials.

Cements were based on techniques and insights fr:m WASH-1400.

(See also Category 4, item 11.)

39. Synopsis: Memo frem S. Levine to R. Heineman datad " arch 25, 1976,

Subject: Examination of the Seismic Design 3 asis for .:f:e
~

i

Protection Systems. 1"nis memo provides an analysis directed
|

to the cuestien of whecher fire :retection syscams shculd ':e

'
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OV designed to seismic Category I systems. Im:reved data

obtained since publication could modify results and widen

error bounds but the general conclusiens would be excected

to remain valid. (See also Category 3, item 7.)

.

40. Synopsis: Risk assessment has been indirectly c:nsidered in the
,

Mark I short Term Pcol Dynamic Program (NUREG-0408).

The conclusion of the Short Tern Prcgram (STP) was that,
.

based on the demonstration of a minimum safety factor of

two against failure, the Mark I plants c:uld continue to

cperate during an interim period of about two years while

a methodical and c:mprehensive Lcng Term Program is c:n-

ducted. This c nclusicn was based en the use of mest

probable leads for the postulated LOCA and withcut an
'

'

evaluation of Safety Relief Valve L: ads. This approach

was found acceptable on the basis of the icw probability

of a LCCA during the ncminal two years needed to c:mplete

the Long Term Program. Consideration was also given to the

icw probability of a'LOCA in establishing the Mark I

technical specification relatad to AP operation which im-

pcses a ;csitive pressure in the drywell relative to the

wetwell so that in the event of a LCCA the peal dynamic

icads are reduced.

The conclusions of the Mark I S~P are only valid for Ma n I

plants under AP operating c:nditions. Plants are allowec

to cperata in a non-AP mcde for the limited ;eriods s:ecified

'
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in the Technical Specifications based on the expected low !

probability of a LOCA during this time 1.fmited pericd.

(Although this item was originally included 'nder Category 3,
I

it now appears that no use of '/. ASH-1400 was made and -hus is

includedherein.)
.

' 41. Synopsis: Memo frem Vesely to Staley, DSE, frem Vesely to Ayer and
.

frem Yesely to Surkhardt dated June 7, 1978 providing an

analysis of f1ced frequency of the Xiskimentas River using

risk assass:t . methodology (no use was made of the log-

n,.rmal method comented on by the Lewis Report).

.

.

G

G
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Synceses of Catagery 6 Items

i

Ce ?'*.nO**Cn
*

11th ac:agC1j uCs Cdied Cftar the atC~)ey resgCnses vare vsCeived. Zacuas
were yLCCed k 'J:n catagC:j uhan they cCuid nCt *:e ccns|.dared :C |h
$3:0 GT.-] Cth6 * CC:4fCr*.44. InCI.udCd h6 6 C?6 $n.11.' ,*.C6s whtn $.8 a: ||* '

ocnsidered using WAsi-2400 in ths Lksnr*.ng .: recess *:u: d-:a::*iased h Gnd
s:cif rsUhus Cf WASd-1400 infC:mC:-:en used *~y C:hsr Cgencias in 9.eir

*
GUCI.uC *.Cns. AISC $nCluded itS?C Y CC;*?tsyCndeTnC6 U$3h MG??56:S Cf
CCngress, puClic Cnd C:hs: ?edarCI. Agen:*.as whkh uare idsntifud *y:
s:C|| 5Lr*,ng 'Jt$4 3;C'JGy. h**.3 CC?r6syCnd2M'*6 dCes i'C# $7;UCIUG syGC$[$C

'

.

I.$ Censing d&C*3 Cns.
*'

1. Snynopis: "Re::crt en the T'IA Seis::lic Issue by NRC Staff Working Grouc"

c:nsidered, but rec mended against, use of WASH-1400 as an

aid in deternining seisatically-induced c::re melt sequences.

The use of WASH-14C0 was c:nsidered, but rejectad.s

2. Synopsis: Additional remarks by ACRS member Dr. Okrent in the C ::xnittee's

Report en Perkins/Cherckee (April la,1977) included a critical

cement about the estimates of the c::ntribution of earthquakes

to overall nuclear reactor safety risk, as given in the Reac: r

Study (WASH-1400). . The Hearing Scard then requested written

:natarial that addresses the reservations of ACRS mec:er Okrent.

Written matarial pertaining :: quantification of inheren: safety
-

margins en seismic design was provided. Curing the hearing,

the Scard pursued the questien of hcw the staff raticnali:ss

|

|
!
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their position en setting the design basis earthquake agiinst

the probabilities. A staff witness, stated that the si;aff

did review a draft of WASH-1400 and did make coments, but

that the staff had not then (July 21,1977) adopted that

report or any similar precedure en its licensing review actions.

3. Syncpsis: In the rulemaking hearing for 10 CFR 11 held in Washington,

,
D.C., on July 12, 1978, the staff referred to the '' consequence

tables" in WASH-1400 during presentation of tastimony. The

references to WASH-1400 were in rescense to questions about the

wrst possible consequences of sabotage. The consequence tables
~

are in terms of releases frem the plant and do not rely on the
consequence model.

4. Synopsis: Basic data referenced in the draft WASH-14C0 concerning natural

gas pipe line failure rates was used in the preparatien cf the

environmental statement en the Sear Creek project of Recky

Mountain Energy Ccmpany, Occket No. 40-3452. Hewever, such

data wculd have been available and might have been used by tr.e

NMSS staff whether or not it had also been used in WASH-ldCO.

O
LA

6-2
i

. ._ _. . . . . _ ..

__ . ___ _ _______ _ ____ __



. _ _ - _ _ _ ___ - . . _

-. .. . -. . ....

.

O
~

5. Synopsis: Oraft input in the Seabrcok alternative site review centains

results of limited studies that led the staff to conclude

that populatten density is a sufficiently crude indicator

that relatively large differencas in populatien densities

between tw sitas would be required before significant

differences in residual Msks at these sites could reasonably

be expected. The final alternative sita analysis report was

issued in December,1978. In the peccess of final editing the

reference to pcpulation densities and its relationship to

residual Msks was deletad. The deletien was the result of

a major attempt to reduce the size of the dccument and was not

f related to the cements previded by the Lewis Cenznittae on the

RSS.

6. Synopsis: Cemissioners infor=ation cards centain infemation related to

risks frem varicus ncn-nuclear and nuclear accidents. Data used
,

,

was cemeared to WASH-1100.
1

i

! 7. Synopsis: The Annual Reports for 1975,1976,1977 and 1978 discuss

WASH-1400 and scme uses of the results.

!

1
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8. Synopsis: An extract from the November 18, 1978 issue of National

Journal discusses the Rasmussen Report.

9. Synopsi2: A December 8,1978 memo from Levine 'o Denton provides three

additional items identified by RES that utili:ed the . insights
i
'

of WASH-1400. They are a letter to Senator J. Glenn dated.

December 9, 1976 and copies of NUREG-0138 and NUREG-0153.
1

The letter to Senator Glenn provides responses to questions i
.

about the discussions by NRR of issues in NUREG-0138. Specific

issues of NUREG-0138 and NUREG-0153 are discussed in other

synopses. i

;

10. Synopsis: Letter to G. Paulson, Assistant Ccanissioner for Science,

Depart =ept of Environmental Protection, State of New Jersey,

on minutes of a meeting in New Jersey on March 21,1977, re-

garding staff studies of the rip. The releases associated with

a steam explosion at a floating nuclear plant were c:meared to

an analysis of steam explosions -in WASH-laCO. (The meeting

minutes refer to the staff's use of '4ASii-1400 to draw c:mparisons

batmeen the Pl? and similar land-based plants -- see Category

2, item 3).

11. Synopsis: In responding to W. D. Rcwe's / EPA) recuest fcr further studies

of nuclear accident risks, a letter dated November 18, 1975 notes

6-4
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the staff's safety reviews and their objectives and follcws

with this statament that "the React:r Safety Study indicates

that the approach to safety as set farth in the Ccmmission's |

regulatiens has been successful and that the safety and |

environmental risks frem accidents are icwer than the risks

frem most other natural and mancaused events." This
1

language is pattarned after the 1974 Interim General Stats- l

ment of Policy. The letter ends with agreement on the need

to pursue this mattar further.

12. Synopsis: Letters frem S. Levine to G. Paulsen, New Jersey Department

of Environmental Protection datad November 9,1976, and June 20,

() 1977. provide c:mments on investigation c:nducted for the
.

,

State of New Jersey of the probability of hypothetical

catastrophic accidents in the Oystar Creek Nuclear Pcwer

Plant. The use of cartain results in the Reactar Safety

Study by the author of the Oystar Creek study is questioned
i

in this letter. The critique includes a discussion of hcw the |
.

results in the Reacter Safety Study were generatad. In ;

addition, the extrapolation of failure pr:babilities over a

30-year time peried is discussad and c:mpared c the S-year

time pericd extrapclation in the Raactar Safety Study.

|
|

|
|

|
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13. Synopsis: Memo frem Buhl to 'lollmer dated June 6,1978, provides c:ments
.

.
1on GSA's OES regarding disposal of Charlestcwn site. Material

used in the GSA's DES regarding WASH-1400 was critiqued. This

critique was included in c:ments provided to GSA on their
,

'

DES.

14. Synopsis: The AAB input to the preposed response to Congressman

Pattison's letter of April 2,1976 describes generally the
;

NRC's siting criteria, and the relationship of Class 9

accident risks to the NRC's preference for sites in areas

of relatively low population density. WASH-1400 is mentioned

as a source of infernation (the Executive Sumary and the

Main Report to WASH-lac 0 were enclosed).
.

15. Synopsis: A letter to Ms. Phyllis Taber dated May 20, 1976 regarding the

siting and safety of nuclear pcwer plants discussas Cemission's
.

regulaticns and safety requirer.ents, transmits the Main Report

of the Reactor Safety Study (and notes that the Report "will

help to allay your concerns about the safety of power reac: Ors").

16. Synopsis: The letter to Lash and Cotten, NROC, dated Oct:bar A,1976

relating to an EPA proposed generic evaluation of risk
-

acceptability quotes for.rer Chairman Anders statament on the

overall assessment of the React:r Safety Study bu: notes tha>

more work remains to be done en this mattar.
OO s-4
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17. Syncesis: Nota frem Emergency Planning Branch to J. Lafluer cementing

on some EPA studies, dated .May 23, 1976. NRC cements note that

EPA utiliced WASH-14C0 dose conversicn facters althougn scme

discrepanicas were identified (and NRC staff recemended that

the discrepancies be eliminated).

18. Synopsis: Letter to W. O. Rcwe (EPA, dated April 5,1977) regarding

staff's intent to extand the WASH-1400 methcdology to mere

likely events. This lettar states that the NRC intends to

extend the RSS methodology to more likely events (Class 3-8

accidents). This pregram is currently in ; regress in

connection with Task Action Plan A-33. The NRC's policy

statament and supolementary guidance to the staff will be ;

c:nsidered in further effor s en this task.

19. Syncpsis: Letter to John E. 'dard (AIF) dated September 1,1978 re:

SECY 78-137 and the staff's intanded use of Class 9 accident

consideraticns. The letter states that we believe that the |

Reactor Safety Study c::nsequence T.cdel can provide useful
,

l

insights into a few situations but we are aware of the need !-

to be cauticus in the direct application of any such analyses.

20. Synopsis: Response (June 1,1977) to Congressman .Mccchead ;rovides

information for resconding to concarns of a ccnstituent

6-7
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regarding the U.S. District Court decision that the Price-

Anderson Act was unconstitutional. 'The letter explains the

major provisions of the Price-Anderson Act. Reference is made

to the RSS to show that the risk of accident in excess of !

$560 millicn is extremely remote.*
-

21. Synopsis: Response (June 12,1975) to Mr. Murphy, JCAE, discusses the

legislative status of the Price-Anderson Act and a vetoed i,

i

version of the bill (H.R.15323) which would have extended 1

I
its expiration date. The letter also indicates that Dr. N.

'*

Rasmussen testified that he considered the present 5560

zillion limit on liability was a reasonable value. The basic

conclusion of the Graft WASH-1400 report stating reactor risks

are smaller than other man-made and natural risks is also

stated in the letter.

22. Synopsis: Response (June 2,1978) to Congressman Hamilton provides infor-

mation for responding to a constituent concerns that electrical

generating costs are subsidi::ed by providing if ability insurance

for nuclear plants. The response provided an average annual

loss from nuclear power plant accidents based en WASH-1400.

The response indicates thatWASH-1400 had been the subject of

controversy. Tht: staff estimated the uncertainty in the

estimate to be about a factor of 10.

6-3
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23. Synopsis: In a Novemcer 11, 1976 lettar frem W.J. Dircks to

Hon. L.M. Hamilten regarding decentamination processes,

reference to the probability and consequences of a core

melt as stated in WASH-1400 was made. Since no licensing

action was taken no reconsideration is necessary.

24. Synopsis: Memo frem I. S. Wall to R. CeFayette dated August 23, 1976, *

Subject: Oraft Responses for California State Energy Rescurces

Conservation and Development Ccmission. This memo uses-

results frem the Reactor Safety Study to illustrate the

distinction between the design basis accident used for
'

preparation of emergency plans and the Reactor Safety Study.

In addition, further clarification was provided regar4ng

evacuation and relocation as used in the Reacter Safety Study.

A copy of this memo was transmitted to R.W. Mcustan by

I.B. Wall on September 14, 1976.

25. Synopsis: Mar.15,1977 memo frem S. Levine to R. R'yan discussed the

Program Plan being developed by Sandia Laboratcries en

Emergency Planning and Response Evaluatien. This work is

based in cart en the =cdels and methodology cf WASH-1400.

The NRC/ SPA Task Force has used infomatien in the RSS as a
'

t

basis to per#cra calculations which illustrate :he likelihced

of certain of' site dcse levels given a core melt accident.

!

.
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The results derived frem the RSS based work served to

confinn the Task Force judg=ent that offsite planning for a

generic distance.around nuclear power plants is prudent and
.

useful.
-

.

Memo from Levine to Ryan, SP, dated May 22, 1978 provides

connents on draft NUREG-0396.

25. Synopsis: Memo frem S. Levine to R.G. Ryan, dated October 7,1975,

subject: Ccanents on EPA Draft Publication Concerning the

Technical Bases for Oose Projection Methods to be Used as

a Basis for. Protective Actions for Nuclear Incidents. The

Coments in the memo use results of the Reactor Safety Study
O*< to illustrate points made in the review.

..

27. Synopsis: Letter frca S. Levine to H.3. White, Sacramento County,

California, dated June 30, 1976. This letter provides sc=e

clarifying infor=ation regarding WASH-1400 in ter:ns of estab-

11shing an appropriate basis on which to formulate emergency

plans. (See also item 24 above).

23. Synopsis: Letter from H.J.C. Xouts to W.D. Rowe, E?A dated July 7,1975,
.

regarding E=argency Response Protective Action Guices. This

letter forwards c:ments to E?A on the Protection Action Guices.

The c:ments relied on insights frem WASH-14CO.

5 10
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29. Synoosis: A staff member in response to this survey noted, "It is expected

that our future work dealing with responses to dynamic leadings

will use probabilistic techniques for ccmbination methods, or

as the rationale for dec:upling." .

,

30. Syncpsis: Lettar te Senator Casa dated October 2,1975 provided infor-

mation responding to a constituent's concarn regarding

consequences of a core melt. Since the letter n s prepared

subsequent to the Lewis Ccamittee Report no references to

'iASH-1400 were made.

31. Synopsis: An April 12,.1978 report to Congress on research to improve LWR
s

safety,utili:ed the methodology to help establish what

research shculd be acccmolished to improve reacter safety.

,

22. Synoosis: Letter S. Levine to Dr. J. Baroff, datad May 13, 1976
'

respending to several questions directed toward beunding

some calculatiens in the RSS. Human errers, sabotage and

. comaleta less of off-sita and en-site AC cewer are dis- .

cussed in this rescense. Tnis infer.atien was crevided to

assist Mr. 3aroff in precaring for a presentatien to the

Governor's Conference.
|
t
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Cross Index

Items Identified in
SECY 78-637 and SECY 78-637A

Cat / Item No. in Cat / Item No, in

._ SECY 78-637 SECY 78-637A
-_

l-1 1-1
*

1-2 1-2 -

2-1 2-1
2-22-2 -

2-3 2-3
2-4 6-10
2-5 2-4
2-6 6-11-

2-7 6-12
2-8 6-13
2-9 6-12
3-1 3-1
3-2 3-2
3-3 3-3
3-4 5-40

'

3-5 3-4
3-6 3-8.

3-7 3-9
3-8 3-10
3-9 3-11-

3-10 3-12
3-11 3-13
3-12 6-14
3-13 6-15*

3-14 6-16
3-15 3-14
3-16 3-15
3-17 3-16

'

3-18 3-17
3-19 3-18
3-20 3-19
3- 21 6-17
3-22 6-18
3-23 6-19

'

3-24 3-20
3-25 6-20

!

*M m e
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Cat / Item No. in Cat /Itam No. in
52CY 78-637 52CY 78-637A

.

3-25 6-21
3-27 6-22
3-23 3-21

-

3-29 3-22
3-30 3-23
3-31 3-5
3-32 3-24
3-33 3-25
3-34. 3-26
3-35 3-27.

3-36 3-28
3-37 3-29
3-38 3-30
3-39 3-31
3-40 3-32
3-41 3-33
3-42 3-34
3-43 3-35
3-44 6-23
3-45 6-24

O 3-46 6-24
3-47 6-25-

3-48 6-27
3-49 3-36
3-50 3-37
3-51 3-37
3-52 3-28
3-53 3-29
3-54 3-28
3-55 3 40
3-56 3-41
3-57 3 42
3-58 3 43
3-59 3 44
3-60 5-41 .

3-61 3-45
3-62 3 46
3-63 3-47-

,

3-64 3 48
3-65 3 49
3-66 3-50
3-67 3-51
3-68 5-25
3-49 3-50
3-70 3-52

.
O

|
t
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- m __ _ y 7



. _ _ _ _ - -

. _. _ _ ... . . ..:__...__-=--. . _ . . .

.

...

-3-
.

Cat /Itam No. in Cat / Item No. in ,.

52CY 78-637 SECY 78-637A....

3-71 3-53
3-72 2-3 and 6-10'

3-73 3-54
3-74 3-55.

3-75 3-56.

3-76 3-53
3-77 3-57
3-78 3-58.

3-79 3-59
3-80 3-60
3-81 3-61
3-82 3-53
3-83 3-62
3-84 3-63
3-85 3-64
3-86 3-6
3-87 3-66
3-88 3-65
41 42 -

4-2 4-1
4-3 4-3

O " 4-4
,

4-5 4-5-

4-6 4-6
4-7 4-7
4-8 4-8
4-9 4-9
4-10 3-58
4-11 4-10
4-12 4-11
5-1 5-1.

5-2 5-2
5-3 5-3
5-4 5-.1

t 5-5 5-5
5-6 5-8
5-7 5-7
5-8 3-7
5-9 5-8 -

5-10 5-9
5-11 5-10

,

5-12 5-11 1

'

5-13 5-12
5-14 5-9
5-15 5-13

O !
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Cat / Item No. in Cat /Itam No. in
SECY 78-637 SECY 78-637A

5-16 5-14
5-17 6-29
5-18 ' 5-15
5-19 6-30
5-20 5-16 -

5- 21 5-17
-

5-22 5-18
5-23 5-19 '

-

5-24 6-28
5-25 5-20
5-25 5-21
5-27 5-22
5-28 5-23
5-29 5-24
5-30 5-25
5-31 5-26
5-32 5-27
5-33 5-28
5-34 5-29
5-35 5-30
5-36 5-31
5-37 5-32.

5-38 5-33
5-39 5-34
5-40 5-24
5-41 5-25
5-42 5-36
5-43 6-31

'

5-44 2-4
5-45 5-37
5-46 5-28
5-47 5-39
6-1 6-1
6-2 6-2

e 6-3 6-3
6-4 64
6-5 6-5
6-6 6-6
6-7 6-7

,

6-8 6-8
6-9 6-9

|
,
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DISCUSSION OF CONCERNS RELATED TO WASH-1400 RAISED BY THE-

UNION OF CONCERNED SCIENTISTS
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DISCUSSION OF CCNCERNS RELATED TO '4 ASH-14C0 RAISED SY THE

UNION OF CONCERNED SCIENTISTS

.

The staff's use of the RSS was c:mented on in a Union of Concerned

Scientists (UCS) pr'ess release issued on January 26, 1979. The

first two paragraphs of that release stated:

"The government may have to require shutdown of at least
16 of the country's nuclear power stations, the Union of
Concerned Scientists'said t: day.

1The centinued operation of these 16 plants, despita
officially acknowledged safety defects, has been allowed ,

based on theoretical risk estimatas frca the so-called !
'

Rasmussen Report. (See Attachment 1 and 2 for plant
names and locations.) In an unprecendented act, the
government repud1ated the Rasmussen Report last week."

|
'

Attachment 1 of the UCS press release listed 12 operating plants

that the NRC Sts"f had previously identified as * Plants Requiring an

Alternate or Oedicateo Shutdown System" in a table following page 1

of our memorandum to the Ccmission of July 6,1979, c:ncerning the

UCS ' Petition for Recensideration of May 2,1978. As discussed in

our memorandum to the Comission, this Staff finding was based on

our ongoing fire protaction reviews of operating plants.

|

Attach =ent 2 of the UC3 ;ress, release listed S Operating plants in |

wnich * defective equi;snent was dis:cvered as a result of the Unicn of-
,

Cencarned Scientists' Petition : the NRC of November 1977.* These 1

i
!

|

0
-
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plints had been previously identified in varicus NRC Staff

memoranda to the Ccmmission on the UCS petition as plants in which

electrical equi; ment in safety systems had been replaced or requalified

because of the inability of licensees to demonstrate, on the basis of

availabl.e information, that the equipment was environmentally qualified

for appropriate accident conditions.

Two of the plants listed in UC3's Attachment 2 wert also listed in

Attachment 1. The ccmbination of these tw lists apparsntly previded

the basis for the number of plants specified in the title and lead

of the UCS pres _s release.

In another attachment to the press release, UC3 listed and discussed

"Three serious safety hazards which the NRC has not acted upon because

of past NRC reliance on the Rasmussen Report." These three items
1

were "afety system electrical cables will fail in firs (discussed

. above); Safety system equipment cannot withstand accident it is

designed to centrol" (also discussed above); and " Catastrophic

accidents for which thers is no protection recuired." -

.

.

1 G
,

|

| _ _._ . .__ __ _ _.
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Based on the forssoing, it appear, that the principal UC3 concerns

related to the use of WASH-1400 that formed the basis for its press

release of January 25 are fire protection measures in operating plants,

performance of electrical equipment in safety systems of operating

plants, and class 9 accidents in operating plants. UC3 concerns
i

over staff use of WASW1400 in res;cnse to the UC3 petition c:ncerning'

fire protection and electrical connectors were also expressed in its

letter to the Comissioners of Cet:ber 16, 1973. UC3 concerns over

- the role of WASW14C0 in defining Class 9 accidents were also expressed
.

in its lettar to the Comissioners of McVember 1,1978.

O ~

The fire protection, electrical equipnent and class 9 issues are

d1scussed in more detail in the enciesures to this report.

.

9
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FIRE PROTECTION WASURES IN OPERATING PUNTS

NRC regulations require, in General Design Criterion 3 (10 CFR Part 50

Appendix A), that s*ructures, systems and c::mponent important to safety

of nuclear power plants be designed and located to minimize, consistent *
.

-- with other safety requirements, the probability and effects of fires.'

Prior to 'the fire at the Browns Ferry Station that occurred on

- March 22, 1975, NRC staff requirements for fire protection were minimal.

Since that time, considerable staff effort has been devoted to

developing comprehensive guidance to assure that nuclear plants have

adequate fire protection systems. This effort has produced the guidance

set forth in Section 9.5.1 of the NRC Standards Review Plan and in

; Regulatory Guide 1.20. These review procedures are usec to evalua*J

fire protection systems for all facilities. And, although they contain

considerably more stringent requirements than were imposed prior to

1975, they are being backfitted on all existing operating plants.

During this backfitting period, the safety of the nuclear plants during

the time interval taken to implement these requirements has been

questioned. In fact, this question has been of paramount importance

and the focus of staff attention since the Browns Ferry Fire. This

question was raised during Congressional Hearings in Septemcer 1975 and '

was most recently resurrected by the Union of Concerned Scientists (UCS)

in the January 25, 1979, press release announcement. The basis for ce

acst recent questioning is the premise that the relianca of f ant

safety was based mainly on the results of the Reactor Safety Study

(' DASH-1400 ) . This premise is incor ect. i

__ _ _
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The basis for the staff conclusion that tnese plants can continue to

operate while these scdifications are being made does not depend on t'.e

ccnclusions of the WASH-1400 study. No reliance has been placed by'

the staff on quantitative analyses derived frem WASH-1400 in the

licensing reviews of fire protection systems for operating plants. The

NRC's Special Review Grcup Report on the Browns Ferry Fire (NL' REG-0050), ,

and WASH-1400 Appendix XI indicate the limited applicacility of the

Reactor Safety Study calculations on fire risks. These reports state

that rather straightforward measures can be used to impreve fire

protection and fire fighting capability and that these imprevements

would significantly reduce the likelihood of a core melt accident
C''x) .

caused by fire. -As will be discussed further, the staff's conclusions

on plant safety is primarily dependent on these measures and not on

quantitative assessments of risk caused by fire.

The staff's current judgment that the procacility of occurrence of
,

sericus fires is icw in operating plants is based upon the plant ccnditions |
!

in 1975, the suosequent positive and effective actions taken to imcreve '

the fire protection programs at nuclear plants since that time and

the plant concitions observed curing our site visits. This jucgment - -

.

U
,

|
.
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iis independent of and carroboratas with similar judgments arrived at

previously by the 3rcwns Ferry Special Review Grcup and Reactor Safety

Study.1/ -

,

This itaff conclusion on continued plant operation pending the imolemen- !

tation'of additional fire protection measures was expressed in a

memorandum of Decen2cer 15,1977, to the Ccmmission on the UCS petition

which presented the overall staff conclusion and rec::me:endations concerning
i

the petition. Page 33 of that memorandum includes the follcwing statements: J

--..- . _. "S. Basis for Continuation of Plant Oceration and Licensino |

The staff has previously indicatad its basis for the ;
-

l

continued operation of licensed plants pending c::mpletion '

of the full implementation of our current fire protection

guidance in the Nctemcer 9,1977 report (pp. 8-9) and the j

Ncvemcer 22, 1977 repo rt ( pp,. 12-18 ) . This basis incluces, i

|

1) the actions taken as a result of the 13E inspections I

,

Iand sunsequent follow-up actions by i f censees; 2) :ne

conclusions of the 3r wns Ferry Fire Special Review

Group Report (NUREG-0050) that the precarility cf fires

.

1/It should be noted tnat the analysis presented in WASH-lac 0 snewec
that the ;otential for a significant release frem a severe fire was
about 20'. of that calculaad frem all otner causes analy:ed. Tnis
analysis could be interpretto to infer tnat no furtaer actions weres") needed for fire pr:tection. This clearly was not .ne acercaen! t

| reccamenced by the Special Review Grcuc or aceptad by the staff
after the 3r wns Ferry fre.'

-- . -- - _ . _ _ . _ .
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of a large and disruptive nature of the magnituce of the
,

Browns Ferry fire is small and that 'there is no neid
~

*4 restrict operation of nuclear pcwer plants for puslic

safety', and 3) improvements made since that time by
'

licensees in fire preventica measures and fire brigade

capability and training that have been noted in the

plants visited to date and are expected to exis* in

the remaining plants, which further reduce the ;r:bacility )

and consequences of fire." |

A similar s:sff cenclusion was expressed in a July 6,1978, staff

f) memorandum to the Ccmmission on the UCS petition for reconsideratien.

Page 42/ of that memorandum includes the follcwing stataments:
~

"For those plants not yet evaluated, and those plants for wnich

the staff has required ennancement of the fire protection system, i

the staff Delieves that the prcbability of occurrence of severe |

damaging fires is acceptably Icw for the interim pericd until

s:sff evaluations and licensee ennancements are ccmpieted. ~This
|

cenclusion is based upon the infor : ration discussed by the

Browns Ferry Fire Special Review Grcup in NUREG-GC50 and ucen
|

|
1
1

I

'
'l This page immediately precedes the Taole identifying :ne 12 ;1 ants

,

i recuiring an alternace er cecicated shutdcwn system wnica was
| included as an at.acament Oc the UCS press. release.

1
. ._ . ___- ._
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the additfor;al defense-in-depth protection provided by the.

staff's overall fire pr' taction upgrading program which

provides (1) controls ovede ignition sources, combustibles

and access to the areas, (2)' physical separation and use of

flame retardants to delay or prevent propagation, and (3) -

fire detection, fire suppression and trained fire brigades

~ to effect prcmpt manual suppression of fires."

The Ccmmission's Memorandum and Order on de UCS petition of April 13,

1978, on pages 36 through 40. discusses the Ccmmission's conclusion
'

concerning the need for immediata action with respect to fire

protection of operating plants and the bases for its conclusion that

no immediate action is necessary.V Tne bases discussed in this-

Order are generally consistent with those advanced by the staff

discussed previously, but additional details concerning tne view

of the Browns Ferry Fir's Special Review Grcup are proviced by a ;

!

quotation frcm its Report (NUREG-0050). Within tne quotation is i

a paragraph describing the results of the RSS procaoflistic assess-

ment of the risks of fires. It is this particular paragraph that

apparently provides the basis for the UCS staament in its press

release that "the Ccmmission adepted this Reactor Study finding ...."

as a basis for allcwing these plants to continue to coera.e.

'
't The UCS press announcement cuotes only 1 paragrach of tnis multi- is

page discussion, and e.mits the footnote acciicaole to tne scecific !

portion 1 dic quote.

l
_ _._ . _ -.
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As previously mentioned, since 1975, there has been a significant

improvement at each operating plant in the fire prevention pregram,

and in the capability of plant equipment to detect and extinguisa

fires promptly. These improvements have provided the primary basis

for the staff conclusion that a severe fire in cperating plants is

not likely. To previde a better understanding of these imprevements,

we review the acecmolishments achieved since the 3rewns Ferry fire:
'

.

(a) As a result of the Office of Inspection and Enforcemen 's special

bulletins to all licensees of operating pcwer reac cre on March 24, ;

1975, and April 3,1975, directing controls ever ignition sources,

a review of precedures for alternate shutdcwn and cooling methods,

and a review of flammability of materials used in flece and wall
ipenetration seals, scme of the changes and improvements at '

,

operating plants are:
,

(1) modifications of plant administrative precedures for

wort persits to assure consideration of the safety

significance of electrical cables and piping in the work

area;

(2) incorporation of the control of ecmeustible matarials inte
,

!

|
plant acministrative precadures;

(3) imcreved plant acminis rstive prececures for the control

of ignition scurces:

|

O
.. . _ . _ _ . ..
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(4) development of new procedures and guidelines covering the

use of water on electrical caele;1/

(5) study and development of precedures for a variety of means-

to provide decay heat, removal;

(6) addition, upgrading and repair of cable penetration fire

stops; and

(7) addition of f.f re suppression equipment.

(b) As a result of the special inspections by the NRC Office of

Inspection and Enforcement ccmpleted at all cperating power

reactors in April and May 1975 covering the installation of

fire stops on electrical cables and penetration seals, any

inspection findings which reflected noncompliance with tnen

current NRC requirements resulted in prompt corrective action
.

by licensees. Follcw-up I&E inspections have confirmed that

licensees implemented the required corrective actions and

that acministrative cantrol procedures were in place.

(c) More detailed procedures for insp(ction of fire prevention

and protection measures have been incorporated in the NRC

Operating Reactor Insoection Program. Since Septemoer 9,1975,

the Office of Inspection and Enforcement has been conducting

catailed annual inspections of licensees' fire protection |

l

|O
El This improvement alone tenes f.c preclude the cevelocment of a

fire in plant areas in =e ;rcoortions of =e 3rowns .:errj fire.

~
-

_
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O programs as one of the routine I3E inspection modules. In addition,

a plant tour is c:nducted quarterly, curing which the inscector

locka for c:nditions that might c:ntribute t5 fires. These

inspections include review of fire insurance inspection reports.

The results of these inspections shcw that the Itcensees' fire

protection programs have improved and that the licensees have

an increased appreciation for the need for effective fire -

'

prevention measures and , improved fire-fighting capability. Scme

of the more significant imprevements include:

(1) The licensees have c::mpleted sealing the safety-related

cable penetrations and.have instituted centrols to ensure

that penetrations are not subsequently degraded.1

(2) The licensees have surveyed their plants, identified the

possible fire hazards, and are in the process of eliminating
.

or reducing the identified hazard. In cases where tne

hazard c:uld not be eliminated, additional automatic fire

protection systems have been or will ce installed. In

other cases in which fire protection of safe shutccwn systems

was uncertain, acdifications to provide altarnata shutdown

methods have been or will be installed or additional

fire protaction measures taken. Periodic tests of fire
i

|
;rotection systams are new being perfor :ed.

|
|

!

!

|

O
. . . _ _ .
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(3) Fire brigades have been estaolished er enlargec anc femally

organized with duties and defined resconsibilities. Formal*

training and requalification programs including periccic
.

drills, have been er will be implemented.

(4) Formal agreements wita local fire depamnts have been

established and joint participation in some fire drills

is now taking place.
.

(5) Administrative centrols have caen imolementee to limit the

use of combustible materials within .the plants. The c:ntrol

of ignition sources has also been imoroved by limiting

the use of cpen flames in the nuclear plav.. When cpen

flames are required, such as welding or burning, trained

fire watches are used to monitor ne operation anc to take

any necessary corrective action.

(d) Quality assurance inspection precedures have steadily improved

over those in effect at the time of precperational QA inspections

of Br:wns Ferry Units 1 and 2.

! (e) As a result of imolementing the staff's improvec guicelines on

administrative controls for fire protectien, the licensees' fire

protection programs new provide tne felicwing: .

(1) Centrol use and storage of c:moustible matarials;

(2) t.imit use of ignition scurce anc provice protective measures

wnere ignition scur:es are used, inclucing fire wa :nes in

*c-itical areas;

i

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

- _ - _ _ - - - - - - - - - - -
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|
(3) Establish training programs for fire brigades to include

classroom instructions, " hands-on" practice, and ;eriodic

drills;

(4) Establish fire-fighting procedures to include notification |

of operators, offsite fire departments, fire brigade and
,

any other required personnel, and procedures that include
.

fire-fighting strategies for fires in specific safety-

related areas.

(f) Technical Specifications for fire protection systems have ::een
.

incorporated into the license of each plant *c assure the

operability of fire protection systems. For example, the

specifications require the periodic testing, inspection, and

surveillance of fire protection systems and equipment (i.e.,

fire protection instrumentation, fire suppression systems,

firehose stations, penetration fire barriers) and require

compensatory actions when such equipment is deemed incperable.

These specifications establish the minimum shift strength of

the onsite fire brigade for each individual plant. . The speci fi-

cations also require a periedic independent fire protection

and loss prevention program inspection and audit that uses either

qualified offsite licensee personnel or an. outside fire sectaction

firm to assure that the fire protection program is teing procerly

j Carried out..
i

|0

- . . . . . . . . . . .

'
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All cperating plants have been visited by the staff's fire protection

review teams, and improvements in fire prevention and fire fignting

continue to be made as a result of the ongoing evaluations. During
,

these visits, we have also observed an increased awareness on the part

of the utility management and plant personnel that fire prevention and
,

'

fiie-fighting readiness are important elements in the fire protection

of their plants. Correction of deficiencies in fire prevention are

being made on a schedule that is commensurate with the concern

expressed by both the licensees and NRC staff. We have also found

that, at every facility reviewed to date, the licensees have established

administrative controls that substantially conform to staff guidelines.

In the overall co.tclusions of our fire protection Safety Evaluation

Report (SS's) on indivicus.1 plants, we have also referenced certain

ccaments made by the Special Review Grcup report on the Browns Ferry

Fire (NUREG-0050). The Special Review Group concluded that there

was no need to restrict operatio'n of nuclear plants based on (1)

WASH-7400 conclusions that fires contribute negligibly to the

overt.ll risk of nuclear plant cperation; and (2) the Special Review

Grcup's conclusion that, based on its evaluation of events occurring

befo. e, during and after the Browns Ferry Fire, the probability

of disruptive fires of the magnitude of' the 3rewns Ferr/ event is

icw. The staff's bases for not restricting oceration ;:ending

c:molecion of our reviews and implementation of all scdifications were

Q the rec:mmendations of the Soecial Review Gr:up as well as ce actions
C'

1

|
.*

e- e..
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already being taken at cperating plants to furuer recuca ce likelihced
.

of disruptive fires. These other actions include tne administrative

centrols, the fire brigade staffing and training, and the previcusly

discussed technical specifications. At plants wnere tne suff review

fcund that smaller fires may affect safe shutdcwn, immediata preventive

actions were taken to establish methods to safely shutdcwn the reacter

if such fires were to occur.

The Reactor Safety Study was cne element considered by the Special Review

Grcup in making its recommentaticn; hcwever, the RSS is not a primary
t

element of the suff's basis to allcw continued cperation ;ending
-

| .

Theimplementatien of all facility fire protaction modificaticns.

RSS calculaticns,did not consider the effects of actions taken in the

plants since 1975 and, therefore, are not indicative of the risk of

fire in any presently operating plant.
,

The UCS press release states tnat fire tests sponsored by NRC at Sandia
!

I Lacoratories in 1977 and at Underwriters' Laboratsries (UL) in Septamoer
|
! 1978 shcwed that plant designs meeting current suncards do not ;rovice

acequate protaction against fire. The " cur ent suncarcs" imnif ec by the

UC3 statement are Regulatory Guide 1.75 and IIII-234, wnich deal with

separation of redundant safety systams, and IIII-283, wnich specifies .

caele fire-rttardant critaria. '4ith regard t: ,nese standarts, ce

saff agrees with the UCS :nat cesa suncards alene do act provice

acecuata protacticn against firts. Sinca the 3rowns Ferr/ Fire, ce

p suff has taken a ;osition . hat sole relianca sneu'd act be placad
V

cn these stancarts for fire pretaction of nuclear acwer plants.

-.
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| The staff c nsiders that the Sandia tests confir n the validity of

the staff po,ition; namely, that Regulatory Guide 1.75 caele

separation criteria and IEEE-383 cable flame-retardant criteria

by themselves are not sufficient to protect against exposure to

fires and that additional fire protection measures are required."

These additional measures include fire barriers, fire-retardant

coating on cable, automatic fire detection and extinguishing

systems, backup fire extinguishing capability (fire hoses and

portable extinguishers), administrative procedures and controls *w

minimi:e fire ha:ards due to poor housekeeping or to plant maintenance

activities, and plant fire brigade staffing and training to assure

adequate msponse. to fire emergencies. This staff position was

taken more than a year before the 1977 Sandia cable fire tests.

Thus, the test results confirmed the staff position that additional

fire protection measures beyond Regulatory Guide 1.75 and IEEE-383
.

were necessary as a safe and conservative basis for the plant fire

protection evaluation program that is now being implementad.

The UL tests referred to by UCS were generic separate effects

tests that did not test a specific fire protection configuration

in an operating plant.

Vertical cable trays (unearriered) have been identified during the

course of the coerating plant review that are grcuped in a manner

similar to the tested caole tray configuration. Licensees have

. . _ ..

- . - -



,--- .
. __

,

. ..- - - . . - . .

- 14 -
-

,.

-

proposed various systems of fire protection for vertical cable trays

that include the use of fire carriers. The types of barriers pr: posed

to protect redundant divisions of safety-related cables include caote

tray covers, ceramic wool blankets with tray covers, insulating $ card

material (Marinite), and fire-retardant coatings. Re'presentative

barrier and suppression systems will be, or have been, tested in

NRC-sponsored or licensee-sponscred test programs. The particular

barrier configuration chosen for the Ut. test is tnat currently

rec:mmended by the barrier material manufacturer to protect caele

trays. The UI. test previded data with which the staff can evaluate

such barrier systems.

The UCS press release also includes a memorandum fran Mr. Cchn of

Gage-Babc:ck dated Septemeer 30, 1977. The press release alleges tnat

Gage-Gace:ck agrees that fire protection is inadequte in many existing

plants. The staff response to Mr. Cohn's c:ncern is discussed at

length on pages 5,13 and 14 in the staff response to the Ccenission

dated July 6,1978, on :ne subject of tne UC3 petition for recensicera-
.

tion. A brief summary of the staff response follcws:

(a) At a meeting with the staff on Octccer 20, 1977, sucsequent to
.

the Septem:er 30 memorandum, Mr. Conn agreed that no enanges

in the NRC fire protection guidelines wert necessary.

O

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ .
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(b) In a letter dated July 1,1978, Mr. Conn reiterated his position
*

on fire safety in nuclear power plants as follows:

"It is my belief, based on my knowledge and experience

of conditions in the plants I have either personally

visited or discussed in depth with our engineers, that"'

sufficient precautions have been taken and that operation
.

can continue in the interim period during which additional

measures are implemented to fully meet NRC guidelines."

The Nuclear Regulatory Ccmmission staff reiterates its previous

conclusion that the fire protection features in operating plants

are adequate to per nit operation durihg the interim period until

certain additiona,1 fire protection features are installed. This

conclusion, previously explained, is primarily based on the many

improvements in fire protection systems already accomplished in

operating nuclear plants as a result of staff review which began

immediately following the 1975 Browns Ferry Fire and does not rely

on WASH-1400 resuits or calcuiations.

.

.

O
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Performance of Electrical Ecui: ment in Safety :

Systems of Ocerstine Plants '

,

NRC regulations require, in General Design Criterien 4

(10 CFR Part 50 Appendix A), that structures, systems and c:mpenents

incertant to safety of nuclear =cwer plants be designed to ac::mmedate

the effects of the environmental c:nditions associatad with costulated

accidents. The staff review crecedures and ac:aptance criteria for

the environmental qualificatien of safety ecui: ment we.e first

develcped on a case-by-case basis in the lata 1960s and are ecw

c:ntained in the Standard Review Plan issued in 1975 and. in several

(} natienal standards and Regulatory Guides, principally Regulat:ry Guide

1.89, also issu~ed in 1975. These review crecedures and ac:actance

criteria are used in the review of all new CP and CL acplicaticns.

Drier to 1975, earlier versions of related national standards were

used for CF and OL reviews. Thus, the plants new in c:eration have

been reviewed against detailed accastanca critaria that have changed

(in fact, gr:wn more stringent) with time. All plants, hcwever,

must meet the same everall recuirement of Ceneral Casign Cet:arien 3 of

having safety equi ment cualified for serv ca in an accrecriate ac:iden:

environment.

In Novemcer 1977, the UC3 fil,ed a cetitien with the NRC

regarding the effects of fires and the VLlicity cf anvironmental cualifi-

esticas of a cartain type of electrical ::nnect:r asac in safety systacs.

..e
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Actions by the NRC in connection with the petitien identified a

nur.er of plants which had insufficiently cualified electrical
,

connecters or insufficient dccumerrtstien of environmental cualifica-

tiens. The questionable connectors have been either replaced or .

requalified in all operating clants. In the course of acting on the

UCS petition, the staff identified several other tyces of electrical

connections that were used in safety systems and also had questionable

cualifications. These too were either replaced or recualified by the

operators of the plants in which the ecuicment existed.

The UCS and the staff have also raised the questien of whether

this excerience with the' special class of electrical equiement, namely

electrical cenneictions, is indicative of a general inadecuacy of

environmental qualifications of electrical ecuf pment in safety systems

of operating nuclear power plants. The staff, en its cwn accord and

in respense to the Cemission's April 1978 Memorandum. and Order on the

UC5 Petition, has ongoing activities in the inspection, if cansinc and
.

research areas to ecnfir.n its present judcment : hat electrical ecui: ment in ,

t !

safety systems of ccerating nuclear pcwer clants, crevicusly consicered
l*o be accectably cualified, remains accentable in light of today's <

|
knowledge. These actions are described in a number cf staff filings with the .)

1

-Cemnission on the UC3 Petitian and are publicly available. Two usaful '

sur:raries are .1UDEG-M13 cublished in February 1973 tha describes :.,e

avolutten of envircnmental qualificatien critaria, including the

I : -323, 1971 standard critici:ed by the staff as referencac by the

UCS, and NURE9-d453 published in May 1973 that contains a shcr ar :

__ . _ _ . __ _
_ _ _ ._ _ ._.
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safety assessment of the environmental cualificatiens of safety-related

electrical ecui: ment 'n eleven of the eldest Ocerating react:rs.

The NRC sta/f has not relied upcn the React:r Safety Study

for its c:nclusion that plant operatien c:uld safely c:ntinue pendin'

resciution of questions about the c:ntinued accectability of.the

earlier qualification of electrical cualification of electrical ecuis-

:nent used in safety systes of operatinc olants.

The basis for the staff c:nclusion en centinued cceration is

described on pages 34-36 of Acpendix 3 of a staff memorandum :o the

C: mission dated Cecember 15, 1978, in c:nnection with the UCS Petitien

(later cublished as NURS-C413). In reachine a c:nclusion en the -

environmental qualificatien as:ects of the ;etition, the staff

stated that:

*In reaching the judgment that no imediate acticn is
recuired on ocerating react:rs, the staff, as discussed
elsewhere in this report, considered the fcilewing:

1. Nuclear Ocwer plants include crevisiens, such as
redundancy and diversity, t: cece with ecuf; ment
failures withcut affecting the :ublic health and
safety.

2. Ocerating ex:erience indicates that electrical
acuipment has perferred adecuataly under teth ner al
coerating envircnmental c:nditions and en the few
oc:asions where severe envir:nmental c:nditiens have
existad.

.

y

a

v
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3. Even the older cperating react:rs used conservative
design and c:nstruction practices and m.ny imcreve-
ments have been made in.the area of ereironmental
qualification.

,

4.. A preliminary audit of the environmental cualification
of electrical connectors and :enetrations in ocerating

reacter: has indicated that there is reasonable
assurance that this ecutement wculd perfom its safety
function under accident c:nditions even thcugh
c:mplete documentation is not readily available in all.
casen. It is the staff's belief that these findings would
be essentially the same for other safety-related ecui: ment.

5. The likelthecd that essential safety-related acui: ment
or other non-safety equi: ment would not perform the
necessary safety function Orior to failure due t:
environmental reasons c:uoled with the likelihcod of a
majcr accident requiring the :erfomance of this ecuip-i

ment is very low.
%

6. The regulatiens have included recuirements fer environ-
mental cualification and a c:mershensive quality
assurance program since 1971. The requirement for
environmental qualification was included in initial
versions of these regulatiens in the mid-1960s. The
NRC ccmoliance effor. by the Office of Ins:ection and
Enforcement has emphasi:ed review of environmental
qualification test results for safety systems in its
routine ins:ection :rogram."-

.

One part of the six reascns relied en by the staff is tha: ,

!

"the likelihced of a mjor accident requiring the :erfomanca f
I

this ecui: ment is very Icw." This statament was cucted in the UCS

:ress release and acnarently crovides the only basis for the UC5 .;;

l

| c:ncarn that the Rasmussen Re ort was relied on f:r :he s.aff c:nclusien

-hat no imediata action is recuired fcr c;erating :iants because Of

| environmental :ualification c:ncarns. i
'

!
.

.
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The staff did not rely on the results of the React:r Safety

Study in reaching its overall c:nclusion nor this s:ecific conclusion
"

en this issue, nor has it c:nducted a specific, inde:endent analysis .

of the probability of a ma,fer accident in arriving at this judg=ent.

Rather, the staff meant by this statament that in deciding whether

imediate action should be taken to further reduce risk to the cublic,
.

the existing level of erotecticn pr:vided in the facilities to revent the

occurrence or loss-of-c:clant accidents was censidered. That is, the

staff c:nsidered the past ex erience in c:mercial :cwer reac::r aceratien

that is sufficient to demonstrate that the likelihced of such events is

law. Data developed fr:m similarly designed high pressure Oi:ing
Q,

U systems in other industries is in agreement with this ex:erience. This i

engineering experience is sufficient to su::cr: a judgment by the

staff en the icw likelthecd of occurrence of such an ac:ident, which is,

in turn, a part of the overall basis for requiring no immediata action-

wnere the technical data also Orovides reascaable assurance that the
|

safety-related electrical ecutement will provide its intended ac:ident
i mitigating function.

|
As initially cutlined in .the staff memorandum of Cecamber 15, 1977,

ano subsecuently en July 5,1973, in Itam 11 cf Inclosure 1 Of ancther

staff =emorandum := the C:missicn c:ncarning the 'JC3 ?stiticn, the

sc::e and timing of staff ;r: grams t= crovide additi:nal c:nfidenca

dat acecuate environmental cualift:::1:n exists fcr safety ecui: men: in

bv

i

- .. .._ _ _,_ !
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cperating plants is based on several factors, including the likelihcod
.

of a major accident recuiring the perfomanca of this ecuinment. The

degree to which this factor has shaped the staff's acticns is difficult

to quantify, but other licensing acticns taken by the staff serve to
~

'

illustrate the partial' reliance placed ucon the low probability of an

accident. In cases in which th'e licensing staff has icw confidence that

ecuiement important to safety would function in an accident, plants

are recuired to shutdewn and remedy the problem (e.g., see descriction

of staff actions on D. C. Ccok Unit 1 in the memorandum to the Ccanission

en November 18,1977). Such decisions ficw frcm the staff's view that the

icw prehability of an accident within the design basis does not, by

itself, provide a sufficient basis to pemit continued cceratien in the

face of signific' ant related questions recarding the safety of a plant.

That is, the low crobability of a seve:e accident is not considered i

to be sufficient justification, by itself, to allcw continued oceration

in light of a staff judgment that safety equicment ;revided to miticate,

the consequences of that accident is not likely to function under the

accident conditions excectad. In other cases, the staff has judged .

| that the available technical infomation was sufficien: to conclude

that 'he equic=ent was likely to ;er#cm adequataly er ccuid be

l demonstrated to be cualiftied and that reasonable time shcuid therefers

he allcwed es comcleta the demonstraticn of the cualificatiens.

Oo

|
.. _ .. . . _ .
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The ti .a frame allowing for confirming or further documenting

qualifications was chosen, in part, based upcn the generally understcod

low likelihocd of occurrence of an accident that would environmentally

challenge this equipnent during that time frame.
'

In continuing to recomend that no immediate action need be

taken, the staff relies neither on the Reactor Safety Study nor soiely

on the low likelihood of a sajor accident, but rather is guided |

.orimarily by the judgment, as discussed in Comission memoranda

of December 15, 1977 and May 12, 1978, and in N1) REG-0453, that the

electrical equipnent in safety systems of operating plants will

not fail befers per'erming its safety function when exposed to

expected accident conditions, and there is ongoing work by the

staff ts confirm this conclusion for these plants.
,

Da
. . .
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~

d

MRC regulations require, in Paragraph 50.2d cf 10 CFR par: 50, that a '
determination be made of the adequacy of structures, systems, and com-

ponents provided fer the prevention of accidents and the mitigatien of
the consequences of accidents. .

.

.-
The accidents that are required to be censidered under the Ccmmission's
regulations are identified en the basis of engineering analyses and a re-
view of cperating experience. The basis for the Staff's aporcach has been
set forth in a numcer of statements and decuments including, for example,
the Interim General Statement of Policy regarding the Rasmussen Recort of

August 21, 1974:
"The Commission's safety regulatiens set fortt, a c:mershensive three-
level accreach ... First, nuclear pewer plants are required to be
designed and c:nstructad with a high degree of reliability so that
failures.cr malfunctions that could lead to accidents are highly
improbable. An essential part of this first level of safety is the re-

pl quirement for a c:mprehensive quality assurance program for p* :nt de- :'

sign, constructicn, and cperation. The second level of safety is the |
s_-

required provisien for measures to forestall or cope with incidents
and malfuncticns that eculd cc:ur notwithstanding the assurance of- ;

fared by careful plant design, construction, and cceration. For i
;

examcle, plants are required to be equicced with reactor protection
systems to terminate the nuclear chain reaction quickly and reliably
if plant conditions should require such action, and orovision is
made for leak detection systeem to crevide indication of incipient
fuel cladding failures or degradatien of the reactor c clan: system
pressure boundary well before leaks bec:me safety problems.

"The third level of safety is unique to nuclear pewer clants. A series
of highly unlikely major failurts of plant ccmconents is pestulated as
a set of design basis accidents, and safety systems are required t
be installed Oc centrol all such postulated events."

and
C

"In the accreach to safety reflected in the Ccmmissien's regulations,
postulated ac:idents, for pur:cses of analysis, are divided ints wo
categories ' credible' and ' incredible.' The former (' credible')
are c:nsidered to be within the category of design basis ac:idents.
Pretactive measures are required and provided f:r all these ;ostulated

- . .- . .
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accidents falling within that category, and pre:osed sites are eval-
uated by taking into ac: cunt the c:nservatively calculated c:nsee2ences
of a spectrum of severe postulated accidents. Those accidents 'alling
within the ' incredible' category are considered to be so impr:bable
that no such protective measures are required."

. . .

There are many accidents which are required to be prevented fr m cc:urring
and there are many accidents whose censequences must be shewn to be accept-

able. These are set forth in the staff's Standard Review Plan and in the
various Regulatory Guides (see particularly Regulatory Guide 1.70, " Stand-
ard Format and Content of Safety Analysis Report for Nuclear Power Plants,"
Chapter 1.5 of which lists representative accidents to be c:nsicered).

There are a numcer of criteria related to the preventien of accidents. Fcr

example, General Cesign Critarion 14 requires that the reacter c:olan:

) pressure bcundary shall be designed, fabricatad, erected and tasted so
as to have an extremely Icw probability of abnormal leakage, of rapidly
pr:pagating failure, and of gross rupture.

Because of the provisiens made to prevent a gr:ss failure of the react:r
vessel, no s:ecial provisions have been "equired Oc ace: medate the c:n-
sequences of such an event. The staff has addressed arguments that gress

vessel rupture is credible, and shcwn that its probability is so lcw as ::
:ose a negligible risk to the public (see, for example, " Technical Recor:
en Analysis of Pressure Vessel Statistics fr:m Fossil-Fueled ?cwer Plan:
Service and Assessment of React:r Vessel Reliability in Nuclear Pewer Plant

Service," WASH-1318, .May 1974).
.

Similarly, the staff has shewn that :nere is an extremely small likelinccc
of ec:urrence of a less-of-c:olant accident ac::mcanied by failure of emer-
gency c:re c: cling systars :s c:ci the c:re is the degrte necassary ::
treacn ::ntainment (see s:sff tastimony en Callaway, ~icn, Prairie ~sianc,
.Vonticello,etc.).

~

e
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On the other hand, scme events have been added to the list required to be

considered in the design basis, because of new information that showed that

their probability was not acceptably low. The staff has taken and

continues to consider such actions. Examples of actions where the need .

for increased protection is now under consideration are anticipated
'''

transients without scram, and station blackcut.

~

Cn November 1,1978, the UCS, in providing to the Commission a suggested

policy statement on the RSS, stated:
.-

...the profound implications for nuclear power plant licensing"

posed by withdrawal of the RSS. These implicatiens were noted on
\ pages 136-139 of the 1977 UCS review of the final RSS (f otnote

emittad) and are amplified in this letter."

6...........A..

"The withdrawal of NRC's endorsement of the RSS and its findings
- --- -itaves the NRC with no technical basis for concludino that the actual risk

is low enouch to justify continuee clant licensino and oceration."- - - - - - - - - -

.

In additien, following issuance of the NRC policy statement en the RSS'

the UCS press release of January 29, 1979 stated:
I

...with the NRC repudiation of the cuantitative probabilities sat"

forth in the Reactor Safety Study, the C mnissien must reassess all
plants to determine what accident scenarios were not examined and
detarmine what additional safety features must be added to adequately .

protect the health and safety of the public.*

ns_-
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The Ras:nussen P. aport has not been a principal basis used by the Staff

to deter.nine what events are credible and thus explicitly considered
;.

in the design of nuclear ;cwer plants.O The staff will continue to use

engineering analyses, including statistical analyses as appropriate,

to reach reasoned deterninations regarding those accidents having

severe censequences that are sufficiently likely that they should

be considered in the design of nuclear plants.

.

'

O This point is ao:arently well kncwn :s the UCS in that they stated
in the 1977 UCS review citad above: *Yet for all practical ;ur;osas,
NRC .makes essentially no usa of the imense body of safety analysis
that went into the RSS.*

OG
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5?: CLOSURE 2- .
*

. . ' .,
-

,..

Q ltems' Discussed '4ith the S taff
V

'

3-1 Beaver Valley Testimony -

3-3 Westinghouse Topical Reports

3-4 Control Room Design

3-5 Fire Protection SER's .

3-6 Respons,e to UCS Petition for emergency and remedial action'
3-8 Pass.ive Valve Failure )
3-10 Loss of cffsita' power post-LCCA with SIS reset l

3-11 0.C. Power Reliability
3-12 Steam Line Break - use of non-safety Grade Equipment

'

3-13 Grid Availability

3-16 CP'EIS accident risk discussions !

3-17 Response to CES Ccmments
'

3-21 TAP-2 (Asymmetric Blowdown Loads)

3-22 Steam Generator SER's

3-23 ECCS Exemption for Dresden

3-24 Haddam, Neck Overpressure Protection
,

'3-25 V-Y SER - Hold Down Device

3-26 Big Rock Appendix X Exemption for one cycle operation

3-27 San Onofre SER - ECCS - 6 months exemption j
~

3-2S TAP-2 Fracture Toughness for Vessel Supports

3-29 CRSRP Containment Integrity

3-30 NMP Catwalks

3-38 Diablo Canyon Anendment 52 .

3-49 Containment Spray Pumo Frequencies for Surry

3-52, Seismic Scram

3-54 ECCS Cutage Times

3-56 SSE Caused Overpres:ure at Lcw Temp. i
|

3-57 Diablo Canyon RHR Valve Failure '

'-53 Shoreham Post LOCA loss of offsice power
,

3-59 BWR Rod Drop Accident

' * These items appear to involve at least partial reitance on the RSS fn
justifying either the status cuo or a relaxationof requtrements.
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3-60 NUREG-0138 - Grid Frequency Cecay

3-61 Containment Purging

3-64 PRM 50-19 Evacuated Centainments

4-1 Waterhamer TAP A-1

4-5 NUREG-0138 - Reactivity Centrol System Single Failure
*

4-10 Rod Drop Accidents for 10 Oldest EWR's

5-40 Mark I Short Term --

6-3 10 CFR 11 - Rulemaking en access clearance

*
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MEMCRANCUM FOR: Harold R. Denten, Director
Office of Nuclear Reactor Regulatien '

FRCM: Cemetrics L. Basdekas .

Experimental Fast Reacter
Safety Research Eranch

SUBJECT: RE'/IEICFREGULATCRYACTIONSANDSTAFFFOSITICNS
'4HICH RELIED CN '4 ASH-lac 0 RESULTS

,

I appreciated the opportunity to have met with ycu last Tnursday to
discuss ycur activities regarding the further c:nsideratien of items
identified and catescrized in SECY-78-637 as a result of the subject
review.

Ycur invitaticn to have me attend as an cbserver ancther meeting
later that afterncen to hear scheduled presentations en the subject
matter was very useful. You were kind encugh to ask me to c mment

/ to you and your Divisien Directors en the presentatiens after they
were c:ncluded. Irr response to your request I made the fcilewing
points:

There is more c: men ground than not between what I perceivede

.to have been the c:nsensus at the meeting and what I believe
is a correct interpretation of the Lewis Cec:sittee's discussicn
of '4 ASH-14C0 deficiencies and its use in the regulatory precess.
I reiterated the major points I had raised in recent c:=munications

.

I prepared responsive to the Ccmissicn's desire to receive
cements en the matter,

e I was not familiar with the details of all the issues presented
at the meeting. Mcwever, bcsed en my everall imoressicn derived
fran the twelve or so presentatiens, there seemed to have been
an attempt en the part of those who made the presentaticns
to ccnvey to you their hcnest perception of the extent to which
they had relied en '4 ASH-1400 results in the decision making
process in eacn case. Mcwever, I ex::ressed the coinien . hat
this might not have been as successful because "they knew

.

|

,

| ENCLCSugg 3
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Harold R. Centen -2- p3 5 ;g73
,

- what ycu [all] wanted to hear."' Tnerefore, I pointed cut
that ycu wculd have to be mindful in ycur decisien making
of the associated uncertainty in your receiving a reascnably
realistic assessment of the use of WASH-ldC0 results in specific
regulatory matters.**

In rerpense to a cement en the Clinch River applicaticne
I pointed cut that heavy reliance was placed en NASH-IdC0
in drawing up the May 6,1976 letter to the applicant and
NUREG-0139, CRSRP Final Environmental Statement, Secticn 7.1,
involving, amcng other things, the Reactor Shutdcwn Systems and
the Decay Heat Removal Systems,

'

fhe fact that certain safety issues might have been treatede
only partially or not at all on the basis of WASH-lac 0 :

results, dces not necessarily mean that their treatment by j

the staff was technically sound. (Tnis questien and its relatten ;

to the safety issues of NURSG-0138, NUREG-OlS3, and NUREG-0410
was not discussed at the meeting) .

i

After the meeting, and according with ycur preference; I offered to ;
!give you privately my cements on the specific issues presented.p You indicated ycu might want them at scme later time. I will bev glad to do so at your cenvenience.

Thank ycu again for the opportunity to participate in this exchange
of views.

fddo., l 8 d+k..

L,emetrios L. Basdekas
Experimental Fast Reactor

Safety Research Branch

cc: S. Chilk, SECY
S. Levine, RES
R. Budnit:, RES

If*there was any dcubt in anybcdy's mind abcut that it was certainly*

removed by the frequent and almcst exclicit reminders offered during
ce presentaticns by scme senior members of ycur management taam. I

j|
i |
' n I

| rnis is closely related to the prcblem of cenfif e. of interest
| c:nsiderations, when che individual that mace a potantially imerecer

use of WASH-lac 0 results is called to give an assessment of it.
O Althougn I strengly believe . hat this shculd be dene, I also believeCy that it shculd be supplemented by scme form of indecencent assessment

as I have advocated in ry Dr.camcer 25, 1978 memcranda to R. Sucnit:.

- = . . . . . . _ .. .._, _

r w
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f( UNITED S~ATESi .

" *g%)^cf q NUC1.5AR REGULATORY CCMMISSION
| ADVISORY COMMITTEE CN REACTOR SAFEGUARCS.2..

*

/ msmucreu. c. c. =sss.,, . v

- .....

JAN 111979

MEMCRANCtM FCR: Chair:::an Herdrie.

c - fsalener Gilinsky

C:missiener Kenne@f
Comissioner Bradford

, C:missicner Ahearne

ERCM: R. F. Fraley, Executive Director, AC4

SLE ECT: GE CF 'Md-14C0 SY "HE ACVISCRY C7p.r TEE CN

REACM S7u'IG*O.FIS
.

2:e office of the General Ccensel has notified this effice
that the Cemissioners have regasted infocation regardi.g
the use of the Reactor Safety Study, ',@SE-1400 by i*a advi-
serf c:Imittees, boards ard canals.

Attached f:fr yeur infoc::ation and use is a brief st= mar / of
,

the :nanner in -hich t' -- ACES has been maki.g use of WASE-14C0 |

in its activites. ;

Members of de Cec::tittee have centributed to and de AC?S
Chai can has cencurred in the attached.

R. F. Fraley
Executive Directort

Attach..ent:
Acplicaticas of ',GSE-14C0 Meth.edole?L
or Cenclusions by AC35 dated 12/11M8 -

c==
S. C:llk, S3"*?, v/att. |

W. Shields, CG', v/act.
'

M. W. Carten,.:c35, v/act.

0G,

'

contact:
| R. Fralsy, Ac?S
I 4-3253

E.'IC:.05URE a
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. APPI.ICATICits 0F WASM-14C0 METH00CLOGY OR CC?tCLUSIC?tS BY ACES
-

)
1. The C:mittee cbserved in its reports of April 8,1g75, July 14,

1976, and December 15,1975 (attached) that the mathedology of

WASH-1400 is useful for purpcses of identifying important acci-

dent sequences and for attampting to develop c:=parative and quan-

titative r'isk assessments fer 1cw pr bability high-c:nsequence
|

| .

accidents. It noted..hcwever, that the mathedolcgy c:nnot guar-'

.

antee that a11 maict c:ntribut:rs to risk will be identified and a

c:nsiderable element of $udgment is required in assigning many of

the input parameters. The Cemittee concluded that a substantial

effert.wculd be required to develep and apply dependable methods

for quantitatively ac::unting for the very large number cf =ultiple

correlated or dependent failure paths and to obtain the necessary

O faiTure rate data bases.

WASH-1400 did not cause the C :::11ttes tc altar its judgment that

react:rs under construction cr in operation do not represent an
.

undue risk ts the health and safety of the public ner did it

result in any relaxatien of ACRS c:nclusiens or practices concern-

!ing React:r Safety.

|
-

.

2. WASH-1400 previded increased insight into c:ntain=ent failure =edes

folicwing a pestulated c:re melt and previded an i=:r:ved basis i

I
fcr evaluatica of the possibility of Class 9 accidents and the range J

.

.
,

. .

1 -- - - - _. . . - - . ..
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of ccnsequences. This reinforced ACRS interest in the Generic ~

Liquid Pathway Study which c mpared ficating and land-based nu- I

|
clear facilities. It led also to ACRS. interest in the possible '

deve1cpment of the filtered vented c:ntainment as an impr ved

safety system. -
. -

'
|

.

3. More recently the Cc=sittee, endcrsed further develop:5ent of the |

CRAC c:de fcr use t certain site evaluations. CRAC is a c:mpu-

tation medel developed fer, and used in WASH-1400 to evaluate the

ccnsequences of sericus accidents but dcas not directly involve

the basic fault-tree / event-tree technique, ncr the system relia- I
~

O) bility findings in WASH-1400.
% -

|,

4. Individual Co .ittee members have sc=etimes used WAS'i-1400 as a

point of departure fcr questions, c ..aents, cr suggesticas regard-
_

ing safety related matters. For example: -

,

a. It was suggested that the backfit decisien-making peccess -

would be impr:ved by using WASH-1400 metheds to assess the
l

reliability of alterr. ate system designs.
,

| b. Preliminary c . ents en a recent staff ATWS study (NURSG-0450)-

were aimed at making direct c:mpariscns between plant designs -

1

and the reliability geais in WASH-1400 (apparently cne of the l

bases of the report) more dire:t.
.

.

O /
-

.

.

-
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5. The AC?S 'has used sc=e results frem WASH-1400 as a partial basis ~

for requesting further evaluation of the adequacy of specific

systems. Fct example, the ACRS has had a long-ti=e interest in -

the capability of plants to survive safely a censiderable less of-

ali AC pcwer for an extanded pericd. WAsa-1400 indicated that the -

.

probability of a loss of all AC pcwer was nennegligible. The

ACRS has asked the NRC staff for a cc=prehehsive evaluatica cf th=_

mattar, including the pessible need for design mcdificatiens. 'iith.

the availability of WASH-1400 mathcdology and data, the ACES was .

able to request an NRC staff evaluatica of the adequacy cf t'.e

reliability of auxiliary feedwater and other sys + < ef current

design.g
U

6. The censequenica studies in WASH-14C0 previded additional backgrcund

infor.caticn for AC.'tS censideration of emergency preparaticns.-

.

Attach::ents: -

1. Ltr. to W. A. Anders dtd. 1/8/75
2. Ltr. to M. K. Udall dtd. 7/14/76.

3. Ltr. to M. K. Udall dtd. 12/16/75 -

.

.

.

.

'

.

l
-

_ _
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The Eencrable *crris K. Udall, ^=4--=n
,

L* Wttee en Energy a=d the E=7irc===t - -

ca ittee en Interice a:d P=- '- P'=i-s
.

02ited States Ecuse of Represa=tatives
cashingt:n, EC 20 m .

. . .

Dear C ng: - m Ud:ll:

At its 195th =neti:g en July 8-10, 1976, t'e Air'.==ry r - ::= 2eacter
"'

=
Safeguards (AGS) c==sidered the points r'4ed i 3 :::: 0- - 14,1975, letter
en the React:r Safety SF #y (?5.5, R.EE--1400, M233 75/G14). % W reviewed
the draft versi n cf the Raact=: Safety St #y in b6= 1974 - # == ' f 1975
g se .:: tim a' rem to *= N 'a=- Rag. Tem r w c:a ; y 11 3, 1975.s

A ccpy cf the ACES rep rt is at*W=

Tcur letter iden*4"#ed 'elevan 4-.'.es en sich you req::es9 c===_. and 'he
'

C J.ttee is pleased to resp::=d to i" ss 1, 3, 4, 6, S, 3 m:5 .? cwe'n:,
*

extensive *4-= and a7"c:t m:nld he requi ad by the b to =s==5 adequately
to the cther t::ics and the n. W. a##:::t u:: Id ham to be - --== .into
cverall c==sidsraticns of other AGS S:=c?4-*, L--'- : -- _._:7 review
of acplicatic=s f=r w; c-*4m pe=its and w d g W == ^ c arc ='4

nuclear p:sar plants. . .

.

'

e.e C 4ttee's res==nses f ":w:- . .

1. ""* e extent *=t += hm 75/014 *-"-' t- t ee anal. J- ===- to t=: der-
se mding cf += 14'<=' #'-M cf Mc: --- '= = -

' - - - - "-

':he ACS believes t!.at the fault-t:ee =a''+15 W i= * 3ract== Safety
Study to darelcp m "ative and quantitative Mx - - p:st lated

-

ac=ddent sequences represents a v=' =hle - :T__ to "-= #=- 2ndi=g cf .

the $gl C-d of CajCr P'"la'" C '~# #2 --

3. "Adegla'..f of data a f::r E 73/014 Ee # ""'W *-Ofb *"

As noted in cur rep =:t of A=ril 3,1575, *= ACC N'#w *' .a het ar,

data base w"' '..e reg: ired to cvalcata the v''i#ity cf * m--'s q:antitative
es** =tes cf the li'e14W cf Ica 3:0 *" #^ 7 high _ =s- m:.=a-events, and5

reCM.ds that cc:C" ant efferts t3 - :.ile, CQ ' -'-# c7M - ' OCClear'

. and cther ap-14e5'?a i:destrial ex:er4m be ex -: * i= b:-= - = 2 .d dep .h
-

to i::p Ove the data Dase fer f:::'''** s'-'#I** cf N4 @
.

|
-

.

. .

-
- _ _ _ - _ - . . - - _ -
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ihe Hencrable Herris'I. Cd''7 -1- Jdly 14, 1976
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*

'

4. " Sensitivity of NC?m 75/014 c:nclusicas to differences in reacter
i design, in site characta:istics, in 1ccal matecrolegical cenditiens ~~

' and in pcpulation distrihetiens."

All of the facters noted ab=ve will have s=e effect en the prebcbility er
censequences of a sericus ac=ident. Se C:=ittee has recccended that the
untbedclogy of the Sed he aps ied 6 cther e.jpes and designs of react:rs, .f
other site conditiens and cF =e ac=ident initiaters and segaancas. If this'

is dene, it wm previde greater insight into the sansitivity of.A'"ering ,

reacter designs and safety fea6:es.
.

6. "7degaacy of Fu?m 75/014 mathedology to take ac= cent c'E gradual
degradaticn of plant safety ever plant lifeti=e." -

.

te Cennittee believes the ae&cdelegy is capeble of taking into ace: cat
wear cut of empened:s and degradatien of egais=ent ever the lifeed- a cf
the plan'c but an appropriate data basa needs to be devoleped.

8. "Need for periedic updati:g of bc.:.G 75/014 6 take ac =unt of new data."

te Cenmittee believes that a c ntinui=g effert is desirable in the appilcatic=
cf'the Icethcdelegy develcred by de React:r Safety St=dy not only to fact ==
in new data but also to c= sider design variaticns and new concepts.

..

9. "Need for e:ntinui=g analysis of TUFF 75/014 for perpesas of d**. eating
areas cf rasearch and data c=llectien."

S e C ssittee ta'ieves that the h 4 75/014 mathedclegy shen 1A he tsad to
aid in delinaati.~g ara" fer further research. Special emphasis sheuld be
given tb quanH'icatica of the initiat:rs, probabilities, and censagaen~x
cf core melting. -

10. "':'.e extent to which b4 75/014 can be used b aid devele=ent cf
regulatory 7 '< '" c:ncarning design, c:nstructicn, and cperati ns."1

,

The C .J.ttee has rv - ~:~2 to the 3RC that na. f of the teck.nigces = sed~.

in the St=dy can and shculd be csad by += react:r designers t: i. _. ve
safety and by the NRC SF''' as a s==ple=ent to their safetf asses. . ant.

.

Sincerely icurs,-.

'

/ 'j'
Dade W. :*celler
S t -?n ,

, _

Atta bce.2: -

~
Lt:. to Mcn. *R. Andar3 fern D. W.

*
-

S:eller, dtd 4/3/75 ra: ri,53-1400
,

-
. ,

|-

_ . . _ _ .. . . _ . _ .
,
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* A th/ Ng % NUCLEAR REGULATORY CCMMISS!QM
AC[ tRY Ct.W.ttTTE3 CN REACTCR OAFEGk .{CSj-%wgff - *
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'

( .Cf4 WAsmc N. c. c. ::ess
December 15, 1976\

. .

.
,

.

.

The Eencrable Mc:ris K. Cdall, Chai=an
S2 h- J ttee en Enere.f ard the Enviren=p.nt -

-

Cecz:ittee en Interic: and Insular Affairs
United' States Ecuse of Representatives . .

.,

Washingten, IC 20515
,

'

.
. .

.

, Dear Cengressan Udall: '

-
.

.

At its 200th =esting, Decscher 9-11, 1976, the Adviscq C dttee en Re-
act:r . Safe? -ds (AGS) c ntinued its censideratien of de points raised
in ycur June 14, 1976, letter en de React : Safety Study (FSS,125R-1400,
NCREG 75/014) . The AGS had previcusly censidered dese catters at its
196th and 199th =eetings and had resperdad to issues 1,3,4,6,8,9

'

acd 1G in its latter to ycu dated July 14, 1976. In its f= der cen-
sideratien of the :Mirs fcur issues, the C dttee had the benefit of
meetings of its React:r Safety St:fy Wc:ki .g Grcup with the Nu= lear Reg-
ulatory F- J"icn S** in Ifashi:st:n, CC, en Cet:bar 12, 1976, and

I..> ,; Ncvenber 10, 1976.
m .

The AGS is c:nti'nuing to evaluate the censiderable b dy of irl. : .atic
presented in the FSS re;crt, its acpendices, and de ce=ents :c:sived en
it, giving pr%:y attentien to de ;ctantial i=plicati ns of de rescrt
for the reacter licensing pt: cess. ~ This letter p::vides de C ...dttee en
Interic: and Insular 1.'''i s a brief rest::a of curren: AC 43 th ught en
issues 2, 5, 7 and 11. .

"2. Adagcacy and .- wgria'enass of analysis used in he.G 75/014 f:
._

purpcses cf esti.:ating the like the d of Icw pt:bability, high cen-
segaence events."

,

lThe ACES believes tha the =eF-91:gy of k..G 75/014 is useful f r
purp ses of identifyi.g i=pertant ac=ident seguences and for atteq: ting
to devalep s arative and gcantitative risk assesscents fer Icw preb--

ability, high-c:nseg2ence acc % cts. Ecwever, de AC?S helieves dat*

censiderable eff::t tf =cre dan a sirgle g::co ever an extended peried
of ti=e wm be regai:ed to evaluate de validity of de results in ERIO
75/014 in absolute tec::s. A=:nc the =atters which will arrant exchasis~

in such an evaluatien are de f511cw'.ne: i==:cved cuantifica:ica cf ac=i-
dent initiat rs; the identificati:n an5 evaluaticn of atypic'' -"-ters;
de influence of design er:::s; i.:p::ved ga:nzifica:ica of the :cle of
cperater er:ces; ing:cved ga:ntifica:icn of c:nsequence : daling; and de

T developent of i=p::ved data for systans, c:=penenes cnd inst::=ents under
d ner=al and ac=ident-related env~ .. an-'1 conditicns in a nuclear reec:::.

,

.
.

|
-

.

- .

-
. - - . - - - .-

.__ -
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The Ecccrable F.ceris I. Cdall -2- Decem=e 15, 1976
.

The AGS believes that hu.,:.6 75/014 represents a very censiderable cen- ~

'tributien to the urderstarding r. . reacter safaty ar.d provides a peint
of depart =e for quantitative asse<~nt.

"5. Adequacy' of NGIG 75/014 =ethodology to taka account of =ultiple,-

correlated er:crs is precedures, design, judgment, ard c nst:cctica
such as th=se le> '* :g to ^= 3r=wns Fer:y fire." -

1
l

The AGS believes that de :sthodolecy of NUP2G 75/014 is useful in ac- )-

c=un'4 g f:: Sat portien cf the risk resulting fr:s identifiable potantial I-

c.:r=ca =cde er deperient "*4% es, and can he used to search cut the ;=s- )
sibility of ---'tiple c:r: elated er:crs. Ecwever, the =ethedclegy cannet
guarantee that ='7 =ajer centribut:rs to risk-will be identified, and a
c=siderable ele =ent of subjective judg ant is involved in assigning =any
of the quantitative i=put pare-ters. Ecth for nuclear and n=n-nuclea:
applicatiens, f:r e---lex systecs, where multiple, correlated failures er

; e-n cadse f="=es =ay be sig=4'4m-t, de :ec::d shess Sat investi-
| gat:rs t:ki=g i=deperdently u"7 f:equently =ake estimates of system'

unral i akiiity which d4'"er I:cm ene a=cther by a large facter. At dis
stage cf its review, de AGS believes dat a si.:stantial effert =ay he ,
required to davelcp a:d arly deperdable =etheds for quantitatively a=-
coun** g fer F-= very large - '-r of -'tiple cc: elated er dependant
failure paths a::d 'tc. cbtain the nece**?? 'miin e rate data bases.

.

Whether ~'tiple, c:rrelated er:::s vm d:=inate de eve ==' :isk, hew-
ever, is subject to q:astic=, parti ~7arly if si=pler gestulated a==ident
sequencas are gena:="y de 4-i -t c=tribut::s to the likeliheed cf-

system fai1=e. -

.
,

7. Extent t= @ ^ de **-'' re:sica cf K?IG 75/014 " des inte ac::=t*

c==ents c: += draft va-* den.".
.

"a..e AGS is i= Se p:: == cf revieed:g the dis:csitien cf selected c: = ents.

received by de ?.eac'-- Safety St=i. Gr:c.s, m- #~'arly as day have i=pli-
. .

.

ca*%.s f= +--: cr 1=g-t=m i ~ -:s in :eact : safety. Tne ACS
plans to s .'dme '' d * type cf activity; hesever, it is beycnd d e se:pe

*

cr av=" *' = c:ki:g ~3-= ci es AGS to revies in de =" de extent ter

which Se 'i ' va-ni~ cf b. u 75/014 takes inte ac::ent Se c::=en:s
received. .

"11. Validity of wf.5 75/c14 - ' =ic=s rega: ding ac=iden: c=sequan=2s."

As stated in its resc:t t: yen cf July 14, 1975 and as i-dicated in its I

res:ense to c*ar ques-J.c=s i= *4= g::up, the ACS believes Sa: c=nsi-
derably ::cre ***::: ca de part cf va-4~ ::ntributers is needed to

i '
; .

|I

! .

I
-

l -

1
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* ' * ' S.e,Eccc:able .!ceril A. Cdall , -3- n. .e=ber 16, 1976 '

t
.

.

(^ . .

evaluate de gaantitative validity of NUFIG 75/014 c:n=1usiens regarding
ac=ident c:nsequencas. Based en inf:=.atica cc::ently available,. the AOS ~

wculd assign a creater uncer*'4".t.r to de results dan t".at given in B.USG
-

75/014. ,

.
.

. C.e AGS belleves dat the past ad c ::ent practica of trying hath to =aka
accidents verf i=p:chable and to pr vide =aans to c:pe with c: =-=lic:ata
the effec's of idaats has been the c ::act apc::ach to nuclear reacto:
sCety. - --

.

O.e' AOS review of Se React:: Safety Stdy has not caused the AOS te alter
its judg=ent that cperati:n of react::s new undar c=nst: .=tica c; in cper-
atica dcas not represent an u=due risk to Se health ad safaty of de schlic.
The AGS helieves that UC-J.G 75/014 has suggested =ary fraitful areas f.::
std and evaluatics fer pctential i ,_:vecents in light ware pcwer react :f.

safety. The AGS also believes dat es e:ctensien cf scch risk assess =ent
=ededolcgy to de to' =' s=ect::= cf activities involved in the pr:ducticn
of n'r'ea: pewer a=d in the prede=tien of electric scuer hy cSer =eans, as
well as td ode: tednclegimi aspects cf scciety, c=uld add significantly
to Cu: cier*M underst*"#i"g cf risk.

.

S h -rely yec s,*
-

9 ,O f h," O s
/ .P eUDA.

casa u. uce , e:-
.
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ADVISCRT CCMMIi cr:. CN REACTCR SA. h.sUARCST *
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.

NUC' SAA REGUI ATCRY COMMIS3!CN~

WAsHWG7eM, D. c. ::555
,

,

April 8, 1975
-

-

Eonorable U'"iza A. A=ders-

Chai:=an
~

U. S. Nuclear Ragulatorf C #* sten
Washi=g:=u, D. C. 20555 ~ .

-

,

- Subject: RSAs.w 1 SAer a STJDY, UASE-i400 .
.

Since the release of the draf: Reac:c: Safety Study, UASE-1400
(255) in August 1974, the Advisory Cc- d::ee on Reac:or Safeguards
has been revistri:S the c= siderable body of infor=atica presented
in the report, its appendices, and the c a.ents received on it,
5 7135 p 1:a 7 a::encion :s the potential 1. plica:1:ns of the d sf:1
repor: on the reactor lice =s =3 p;ccess. In its reviest, :he Cc d::eed

has had the be=efi: of Sube 14::ee mee:d=~,s held c= Cc:=~ce 9,

Novecher 22, and Decenber 20, 1974, and March 5, 197f, and of full
C - -d::ee' =ee:1=gs held on Cc:ober 10-12, Oc:cber 31-Noverther 2,
Neve=ber 14-16, Dec==ber 5-7, 1974, and January 9-11, Iebruary
6-8, March 6-8, April 3-5, 1975.

De AC25 believes tha: the RSS rep ssents a valuable cen ributi n
) to the understanding of lish: vater reac:== saie:y is its categori:stien

of hypothetical a.ccidents, identifica:1ca of pota=:ial weak links
for the :.:o reac:::s studied, and i:s eff==:s to develop ce= para:1ve

and quanti:stive rish assess =en:s for acciden sequences ex =1:ed.
De Cc '::ee believes that a c==:1=uing effer: and be::e data
vill be requ'. red to evalua:e the validi:7 of the quanti:acive results
tu absolute ter=s. Special e=phasis should be siven to quan:15ic tic:

' of the '"4*ds crs, pr:babill:1es, acr ce=seque:ces of core =el:1=g.8

-
.

.

De Cc=mi::=e believes tha the =achodology of the RSS should
be applied to c:her types and desi; s of reac: :s, c:her size ecudi: ices
and other accidas: ini:ia:m:s and sequences, and that the curren:
afforts :s c== pile, cate:cri a, and evaluate nuclear experie=ce
should bc ==:a=ded i= breadth and depth :s i=p:=ve he da s base

*

for futura studies of this rype. -

na C:==1::aa believes, fur her, :ha: the 255 can sa:re as a =edel
for s' d's- s:udies of the failure pr:bab111:les, censequences,
and resul:1=g risks of other ha===ds (bo:h nuclear and non-::cles )
to .he heal.h sd safecy of :ha public.

ne C::=:it:ee believes that sany of the te -~4q..es used i= thev
153 c=n ced should be used by reac:o desi: ner: :s i=preve safety

and by the N20 5:sff as a supple ==== :s saf ety assess =ent.

( .

C -

,
.
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Honorable U''id = A. Anders -2- April 3, 1975

- ,

i'ha C# d: tee's revia. of the RSS has not caused the Cc 'c:aa
~

to altar 1:s jud;;a===t tha: rase:s:s =cv t::sdar ccustrue:1 n' or

in opers:1cn, do not represe== c=due risks :n the health and saf a:7
of the public.

, ,

The Cc 1 :aa v.'.11 centinua to review the RSS a=d v'" c an:
furtlier on it in the futura.

.
.

.

Si=cara1 ,7
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.

February 2, 1979 |

UNITc'3 STATES -

NUCLEAR REGULATORY CoMMISsiCN

O INFORMATION REPORT '"--

N. ... . y-

For: The Commissioners E Q vqW n.cg
"

From: Saul Levine, Director " ''" =

Office of Nuclear Regulatory L gA //) p
Research

Thru: Lee V. Gossick f 9Executive Director for Operationy
Subject: The Status and Direction of Risk Assessment

Research at the NRC

Purpose: To respond to the request by the Commissioners on
January 25, 1979, for additional information on NRC's
Risk Assessment Research Program *

Discussion: Quantitative risk assessment techniques can be used to identify
the relative importance of various contributors to potential
accident risks frcm the elements of the nuclear fuel cycle. This
knowledge can be used to assist regulatory decisionmaking by
identifying and understanding significant safety issues associated

O with these contributors. The objective of the risk research being
performed by the Probabilistic Analysis Staff in RES is to supportv

the ' regulatory decisionmaking process by application of existing
tools and data as appropriate to current issues, by performing
risk assessments, and by improving the existing situation in both
data and methodology for future applications of risk assessment.

,

Risk assessment techniques are already being used in a limited i

way in the NRC regulatory process to help focus the relative I

importance of certain issues. The significant questions for !

planning future research are: (1) Should the use of risk assess- |
ment techniques continue to increase? and (2) How can their !
usefulness be improved? The Risk Assessment Review Group in !

NUREG/CR-0400 answered the first question affirmatively and |
provided substantial guidance on improving the usefulness of
these techniques.

The Review Group Report recommended that fault tree /evene tree
analyses should be among the principal means used to deal with
generic safety issues, to formulate new regulatory requirements,

Contact:
A. R. Buhi, RES'
49-28528

SECY NOTE: Reference SECY Staff Requirements Memorandum to ECO, subject: "Briefi A
on Final Program Plan for the NRC FY 79 Budget, etc., dated January 2f
1979.

_ _ _
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' ' 2-The Comissioners -

to assess and revalidate existing regulatory requirements and to
evaluate new designs. The Group's Report also calls for use
of the methodology in guiding allocation of resources within
NRC's research program. The report further points out that
the NRC can make the licensing and regulatory process more-

rational by better matching its resources to those items
which influence risk. Our research program has already begun
to respond to' these recomendations; indeed, many of our'

projects were actually underway before the Review Group's
report was published.

The following sections in this document outline:

- the current risk assessment research program within PAS;
- the reprograming of funds required for increased support

of reactor licensing;
- increasing efforts to support NMSS;
- the impact of responding to the specific recommendations

of the Review Group's Report;
- the improved safety program; and
- preparation for an update of the RSS beginning in FY 1982.

RisR Assessment Research Program

Risk Assessment research is organized into four major programs;
Methodology Development, Data Analysis, Applications Research
and Licensing Support. Each program is structured into the
areas of research as shown in Figure 1. The major projects
and their objectives are listed in Appendix A to this report.
The ACRS reviewed these projects in great detail and their
conclusions are enclosed as Appendix B. Table 1 provides a
breakdown of the PAS budget for FY 1978 through FY 1982.

The Methodology Development Program is structured to permit
more accurate assessments of systems performance and to
develop methodology for evaluating problems which are beyond
current capabilities. Development efforts are underway both-
within PAS and witn contractor support to realistically assess
the risk to nuclear facilities frcm fires and floods. These
efforts involve characterizing the statistical behavior of
fires and floods as initiating accident events and developing
systems models to evaluate failure probabilities within the
nuclear facilities. As part of the work in this program,
common cause and common mode failure models are being developed

O

- _ - - -
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to systematically evaluate common cause/ccmmon mode failure
probabilities utilizing accepted statistical approaches. Other
major efforts in the Methodology Development Program include
propagation of uncertainties through complex risk models,
updating the consequence model of the Reactor Safety Study,
improvements in liquid pathway models and developnent of models
for assessin' the risk from disposal of radioactive waste.g

The Data Analysis Program is structured to improve the data
base and develop techniques to analyze these data. Efforts
are underway to establish systematic methods of quantifying
human reliability. Human factors analysis techniques are being
codified for use in risk evaluations and plans are being made
to use nuclear reactor simulators to collect human error data.
Data analysis techniques are being used to analyze human errors,
component failures, and system failures which have occurred and
which are reported through the NPRDS or LER systems. Other major
efforts in the Data Analysis Program include developing statisti-
cal techniques for analyzing reported common cause failures,
determining uncertainties based on experience, and extracting
time trends (e.g., wear-cuts) from data.

#
The Applications Research Program is designed to apply existing
quantitative risk assessment techniques to special regulatory
areas to extend the utility of these techniques. For example,
the methodology is being applied to examine the effects of
design differences on risk between the two plants (Surry and
Peach Bottom) examined by the RSS and four new commercial
plants (Westinghouse Ice Condenser, B&W Dry Containment, CE
Dry Containment, and GE BWR 6/ MARK III). Other important
elements of the Applications Program include an examination
of the risk from Class 3-8 events, analyses of sensitivity
of risk from core meltdown sequences to several important
physical phenomena, emergency response planning, development
of risk criteria, and an active training program conducted
for the agency in the utility of risk techniques.

Licensino Succort

Direct Licensing Support is provided on a priority basis to
the Office of Nuclear Reactor Regulation. This support
includes efforts to categorize the standard review plan
according to safety importance from a risk perspective,
ranking the generic safety issues based on risk significance,

O|
i

a
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evaluating technical specifications, evaluating certain

werk required to resolve TAP A-30 (DC Power) performing the
of the RRRC decision items as requested and

This work.

was requested by NRR and provides direct support to the
licensing decisionmaking process. RES is requesting
reprogramming of $1.400K in FY 1979 from RSR to fund
licensing support. This $1.400K provides $1,000K to
respond to new initiatives requested by NRR and $400K-

to continue licensing support initiated in previous years.
Budget reqdrements to continue these efforts are given

*

in Ta bl e I . .'

I

Assistance to the Office of Nuclear Materials Safety and
i Safeguards

Efforts have been initiated over the past several years to
support NMSS in the development of regulatory basis for high
level radioactive waste management. This effort has been
focused primarily on the development of analytical models and

, ,
'

.

techniques for assessing the performance of a waste repository
.

in deep geologic formations. The models appear promising as
usefu.1 tools for identifying important contributors to risk
and for supporting licensing. However, substantial improvements
are needed in both the available models and the data base
before we can have adequate confidence in their use.

PAS expects to devote over $1,000K of its resource annually to
4

support activities of direct benefit to NMSS. These funds
are included in the FY 1980 Budget request to Congress.

Impact of Review Group's Recort on Risk Research Program

Probabilistic Analysis Staff members appeared before the
Risk Assessment Review Group during the past year and

iidentified many of the deficiencies in the Reactor Safety Study
which, along with others, were noted in the Review Group Report |
Work has already been initiated to correct these deficiencies. ;

PAS is implementing many of the recommendations made in the i

report and has developed plans to modify existing programs j
and add new programs to respond to concerns raised by the
Review Group Report.

Budget requirements to respond to the report are given in
Tabl e II . A detailed budget breakdown is given in Table IIIO' for each program addition or modification. Major efforts

|

I

|

|
1 !
'
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are underway to improve the data base by accelerating efforts
to collect and evaluate all component failure rate data.
Major efforts are underway to develop models and evaluate
data on the effects of floods, fires and common cause failures.
Analysis of human errors is being accelerated. The consequence
model is being updated to incorporate more realistic dispersion
characteristics and biological effects. Training efforts are

being stepped up. Programs are being initiated on piping
failure data analysis. Risk techniques are being developed
to place priorities on other research programs.

Research to Imorove the Safety of Licht-Water Reactors

The Fiscal Year 1978 Budget Authorization Act for the NRC modified
Section 205 of the Energy Reorganization Act to require that the
NRC prepare a long-tenn plan for the developnent of new or

; improved safety systems for nuclem pcwar plants. In April 1978
the Office of Nuclear Regulatory Resarch completed and the
Commission submitted to Congress a '' Plan for Research to Improve
the Safety of Light-Water Nuclear Power Plants" (NUREG-0438).
This report presented an evaluation of concepts proposed toO improve safety and recommended a three-year, $14.9 million

.

'

research program. The objectives are to determine the feasibility
of achieving particular improvements in safety, to evaluate the
safety significance of proposed enanges and to propose regulatory
requirements where implementation is determined to be desiracle,
without preparing detailed designs.

NUREG-0438 recommended that the following seven research
topics be pursued: (a) alternate containment concepts,
(b) alternate decay heat removal concepts, (c) alternate
emergency core cooling concepts, (d) improved human inter-
action, (e) advanced seismic designs, (f) scoping studies
of other concepts, and (g) improved evaluation methods.

The Fiscal Year 1979 Budget Authorization Act for NRC
authorized $1,500,000 to implement the plan. Matching
appropriations were not provided. A total of $800,000 was
requested by reprogramming $400,000 from FY 1979 RES safer *
research and $400,000 from FY 1978 unabligated carry-over.
These funds will be used by the Probabilistic Analysis Staff
to initiate research on alternate containment concepts, on
alternate decay heat removal concepts and on improvement of
methods to assess the values and impacts of proposed concepts.

' - PAS will direct future research on human interaction and

1

- . ._ .- . .
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scoping studies, while RSR will primarily support any activities
; associated with alternate ECCS and advanced seismic design. The

funds necessary to fully implement the research described in
NUREG-0438 are shown in Table IV.

,

In response to the Congressional initiative, the Ccmmission
has expressed its belief that extension of its charter into
research on the development of new or improved safety systems
is very useful. It will permit the exploration and evaluation
of the many suggestions that have been made for improving safety
of nuclear power plants and may indeed lead to improvements in
their safety.

,

Preparation for RSS II Update

Much of the ongoing work within PAS and the additional efforts
responding to the Risk Assessment Review Group Report must
be completed before a meaningful update to the RSS could be

. produced. In particular, the available data base has increased
more than tenfold since the original RSS analysis and improve-
ments are underway to calculate the risk from external eventsO (floods, fires, seismic), human errors, and common cause

,

failures. The available data should be thoroughly analyzed
and the newly developed methodology well tested before
attempting to update or perform a second Reactor Safety Study.

It appears that based on the amount of work to be done internally
ad the agency's difficulties in contracting, that from two
to four years of work should be done prior to attempting an
update. If an urgency develops, some of the required preliminary ,
efforts could be accelerated by additional resources.

Suninary

The original FY 1979 Risk Research budget request to
OMB before the additional licensing support or increased
efforts to respond to the Risk Assessment Review Group
were identified was $3,400K and was included in the President's.

budget. The LWR improved safety research report was sent
to Congress in April 1978 and the FY 1979 Authorization Act |

|authorized $1,500K for this effort. The Senate Appropriations
Committee reduced the $3,400K for Risk Research to $3,000K and
did not specify funding for the LWR improved safety program.

!

|
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|

Reprogramming has been requested of the Commission for $1,400K
to reinstate the $400K reduction by the Appropriations
Committee and allow $1,000K for the direct licensing support
effort.

The $800K required to initiate the LWR improved safety
program is being made available from two sources. The
Commission has approved the use of $400K of FY 1978 unobli-
gated balance and the remaining $400K is being requested as
part of the FY 1979 reprogramming action. The FY 1980 LWR
improved safety program request to CMB was $4,300K and after
reclama OMB changed the budget from $0 to $1,000K. With this
FY 1980 reduction, the LWR Improved Safety Program cannot be
implemented consistent with our report to Congress.

After planning is finalized, funding necessary to respond to
the Review Group Report will be identified and appropriatei

requests for this effort will be made in the near future.

O g} Saul Levine, Director
,

1 Office of Nuclear Regulatory
' Research

,

Enclosures:
1. Figure 1
2. Table I-

3. Table II
4. Table III
S. Table IV
6. Appendix A
7. Appendix B
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Table I - PAS Budget (Risk Assessment)* (thousands of dollars)

'

FY78 FY79 FY80 FY81 FY82

Methodological 1492 1163 2000 2910 2550
'

Development
|

Data Analysis 148 755/3400**1778 1388 1478

Applications 1760 1482 1400 1102 14471

Direct Licensing 0 1000*** 522 300 225
Support

PAS Total 3400 4400 5700 5700 5700

*0oes not include funds for Improved LWR Safety.

**This $3,400K is the $3,000K appropriated funds plus $400K being sought
'

through reprogramming.

***This $1,000K is being sought through reprogramming.

.
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Table II - Impacts on PAS's Budget (thousands of dollars)

FY79 FYSO FY81 FY82

Review Group 940 1620 1180 580
Recommendations

Improved LWR 800** 1000 2900 2000
Sa fety*

Reactor Safety 0 0
'

200 1300
Study Update

- TOTAL 1740 2620 4280 3880

* Total RES funds required to implement program in NUREG-0438 is $4300K
in FY80, $4900K in FY81, and $3900K in FY 82.

**$400K has been approved from FY 1970 unabligated balance and $400K being
'

sought through reprogramming.
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Table IV - Program Support Funds Necessary to Implement

Fully the Research on Improved Safety Described in NUREG-0438 ($M)
:

-
.

FISCAL YEAR PAS RSR TOTAL-

1979 1.5 0.0 1.5.

'

1980 1.8 2.5 4.3-

.
,

1 981 2.9 2.0 4.9 |
,

1982 2.0 1.9 3.9

;
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APPLICATION (CONillfufD)
!!

ILight Water Reactor Risk.

.'3PROGHM4 083fCiIVfS

Provide a probabilistic analysis of a comprehensive set of non-core melt accident 0

sequences in a manner consistent with the Reactor Safety Study such that when the |results are viewed along-side the sets of conclusions of that study, they provide
a complete description of the light water reactor (LWR) risk lapact over a compre- .

'

hensive spectrum of accident sequences, the project will also provide a basis for ;

re-examining the class 3-8 accident sequences as utilized in the present licensing ! :

procedure.
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11. RISK ASSESSMENT

*

,

- 11.1 Objectives
,

- Risk assessment research, the responsibility of the Probabilistic
Analysis Staff (PAS) of RES, has as its mission the development of
methods for, and the promotion of the application of, quantitative
risk assessment to assist the NRC staff in carrying out its various .

responsibilities. Its activities scan a spectrum from research aimed
' at ' the developing and ecsting of 'new methods, to application of:
these methods to problems whose solutions are needed to reach de .
cisions in a nunber of licensing, inspection, and program-planning
areas. '

''

11.2 Scope -
,, ,

'

he PAS has as a tool the fault-tree / event-tree methodology of the
Reactor ' Safety Study ('.GSH-14 00) * which can provide significant

(] insights into the behavior of reactor systems from a probabilistic
V risk viewpoint: however, this methodology and the results obtained

from it are only' beginning to be used in the regulatory process. We
'

PAS thus finds itself initiating new activities for which it sees a
need, providing guidance and assistance to those divisions of NRC

,

that, are attempting-to apply the methods already developed, and
working on specific applications of immediate , import to some NRC
staff responsibility. Although a significant fraction of PAS *

activity is research, much of what it does is a direct application
of earlier research to immediate problems. This ' situation is de- .

sirable, but requires continuing oversight to ensure that a proper
balance is maintained between research and application. Se pres-

*

,
ent balance seems appropriate.

A significant fraction of the research and development for which -

PAS. has responsibility is done by its own professional staff. .

.

.

*U.S. Nuclear Regulatory, Commission, Reactor Safety Study: An As-
sessment of Accident REks in U.S. Commercial Nuclear Power Plants,

O WASH-1400 (NURIG-75/014), Cccober 1975.
G .

|
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Typical of research and developnent efforts are:

Cevelopnent of a risk assessment method aimed at quanti-
fying fire risks and consequences.

Cevelopnent of computer codes dealing with fault tree -

manipulation, the effects of1 testing and maintenance
on system and component reliability, and a systematic
trestment of common cause failures.

.

Description and analysis of ; human errors observed in.

connection with operating reactors.- -

"
' appropriate ' prog' ram of research ,'

Efforts to define an
to examine the question of acceptable risk.

Typical of work that is primarily application of risk assessment to
existing or anticipated problems are:

.

me application of the WASH-1400 risk assessment methods
'

te four different IMt plant designs.

me developnent of criteria for outage times and surveil
,

lance intervals for systems.and components.

2e develegnent of a model to predict floc'd occurrence-

probabilities, associated system failures, and resultant
consequences.-

Efforts to model the behavior of parameters important to
safet9 in the behavior of a radioactive waste depository
located in deep geologic media.

*

Develophent of a model for calculating risks to reactor
plants due to transportation of non-radioactive hazardous
materials' nearby..

,

A study of emergency responses to reactor achident se-
quences.-

,

11.3 Relation to the Needs of the N,RC_-

The work being done by the PAS and that being planned appear to be
relevant to the needs and responsibilities, of NRC. The PAS is
taking the initiative in defining and developing new areas of

,

'

.

f-. O| -
.

| O
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investigation. Computec code developnent pecgrams, although even- -

tually responding to NRC n'eeds, is primarily in this, categorf. The
PAS work to collect, correlate, and evaluate performance data is
also being done primarily as a result of PAS initiative.

'

Research on flood risk analysis, fire risk, assessment, ahd the-
*

analyses of Class 3-8 accidents for use in onvironmental reviews is

in direct response to requests from various other groups ,within NRC.

Se recent increase in professional staff represents an increase in
level of activity commensurate with increasing applications of.

: risk assessment .in the licensing and regulatory activities of the
NRC. These applications are likely to i~ncrease. It is im p rtant that.

; the PAS continue to recognize that risk assessment is'not an end in-

itself and'that, although the PAS will continue to be responsibic for
initiating and assisting in the developnent of new projects, methods
must be taken over ind used by other divisions as soon as feasible.

11.4 Prooress and R'esults

Of special note are the activities of the PAS in improving the.
'

methods first developed in WASH-1400 for predicting consequences of
the release of radioactive materials in reactor accidents. Various
aspects of this part of the Reactor Safety Study have received
serious criticisms, and a major effort is being made by the PAS ~ to

r improve the method. The basic vehicle now being developed for.( consequence prediction is called the CRAC Code. It is designed to
sample statistically a large population of atmospheric situations and
to model a large number of atmospheric phenomena and site character-
istics. Results are expected to predict consequences in some repre-
sentative situaticas. Although progress'is being made in improving
the model, there are indications that it still has deficiencies that

'| require further effort. Bis is an activity whii:h should be pursued,

with diligence. The PAS i.s nearing completion of a study that
extends the effect of ' liquid-borne activity on reactor accident
consequences beyond that carried out in WASH-1400.

. .

Another study extends the WASH-1400 study- to light-water reactors of
different designs. This new study includes a reanalysis of the

'

dominant accident sequences using improved models. Special attention
| 1s given to analysis of systems designed to mitigate accident conse-
!

'

quences and to accident analyses which provide a more advanced
treatment to release magnitudes.

In addi' tion, attention should be called to the beginning of a program!
4

! to assess the risks associated with deep sea bed dispsal of wastes.
,

11-3
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: his program is of special importance, both because of its possible
long teen implications and because it will require the international'

cooperation that is necessary for a permanent solution of the waste -

' problen. .
.

De ACRS believes that existing and planned programs of the PAS are
responsive to the recommendations of last year's report.

11.'5 Findines And Recomendations;

Risk assessment is an expanding area and needs for both developnent; .

of new technigdes and pplications of existing methods are likely to
igrow. The ACRS has nqt found any serious gaps in the existing

,

program. However, a number of iterrs deserve emphasis. 5

1) As the PAS and others have observed, and as the Risk
Assessment Review Group (RARG) Repo rt* ' emphasizes,*

,

accurate risk assessment requires a data bank of
perfocnance histories of components and systems. W e';

i PAS is working within the NRC and with others .to.

collect and evaluate data. It should continue to
emphasize this activity and also should provide guide--

lines to ensure that appropriate information is re-
ported to those responsible for collecting' reactor.

system performance infocnation.

2) A point of' continuing concern in connection with-

accident * consequence prediction is the appropriate*

.

!
description of biological effects of radiation. Se
BEIR Committee is scheduled to release a report within*

a few months. ~ R e ACRS, recommends that the consequence
. calculations be re-examined in light of the recommen-

-

dations of that report when it is released.j .

.

3) Many, of the PAS research projects result in'sophisti-
cated computer codes applied to specific systems with
assumption about such ' items as failure modes and
uncertainties on data. We ACBS believes that there

|

. is'a need for quality assurance in the methodology and
application of probabilistic analyses. The ACRS

I recommends - that a systematip method of evaluation be
I developed which includes the necessary documentation of

assumptions needed to enable peer review.

*H. W. Lewis, et al. , Risk Assessment Review Grouc Recort to the U.S.

| Nuclear Reculatorv Comission, NL'RS3/CR-0400, September 1978.

O
~
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\~) 4) Many comments, including those in the RARG Rep:rt, have
stressed the importance of further development of,

methods to evaluate more cuantitatively the contribution
of human error to risk. It is equally important that
the contribution of operator. adaptability be evaluated,
because it may be a significant contributor in decress-
ing risk. An accurate evaluation may well' provide
insights' into improvements in operator selection and

.

training Wich could be implemented to further enhance
safety of reactors. .-

5) After exchanges of correspondence with the ' EPA, the ?EC
'

agreed to undertake a study to determine acceptable
levels of risk. This subject is of significance not
only to the NRC but to virtually .every o rganization
making decisions that muld affect the health and safety-

of the public. The .CRS believes that such studies are
very important and ti, ce is a need for cons'ideration of
acceptable risk by each such organization. Powever, the
ACRS believes that there is. need for a comprehensive re-
search program. with the goal of defining potential
criteria for societal risk acceptance, conducted with

'

broad support from the many federal departments and
G agencies involved in such decisions, and conducted under

-

f) the auspice, of an organization not tied directly to the
-,

~( problems of any specific activity or regulatory decision.
'

6) Finally, the ACRS recommends that careful consideration
be given .to the recommendati'ons of the RARG Report.

*
.
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.

as "adequa:e protection," and " unreasonable risk.".

The regulations and staff criteria represent an
attemet to cuantify or at least give some dimension4

to these very general statut:ry criteria.

There has been a continued evclution towards increased
specificity in reacter licensing criteria. To a large
extent, changes in review recuirements reflect the
developing backgrcund, ex:erience and intarest of -he

i staff in the different technical areas over the years,
and the influence of changing interes s and c:ncerns
expressed by the ACRS, the hearing boards, the industry,
and the public. Frem time :: time ne staff has
develoced increasingly specific statements of its
requirements and its review methces beginning with the
General Oes.ign Criteria, and extending through a variety
regulations, Regulat:ry Guides, and the Standard
Review Plan (SRP) for nuclear ;cwer reac:crs.

The NRR Standard Review ?ians for safety reviews were
develoced by an intansive staff effer: cver a peried
of aceut two and ene-half years beginning in mid-lg75.
On August 12, 1975, the Director of NRR (NRR Office'

Letter No. 2), noted that the Standard Review Plans
- (SRPs) were c:melete and in use by the staff. The

Direct:r established a requiremen that, except fer
clarification or corrections of errces, cro;csals
to modify the plans in the future wculd be censidered ,

only for matters of major safety significance and Only ;

after review by the Regulat:ry Requirements Review
'

Ccmmittee (RRRC) and authori:ation by tne Direct:r, NRR.
In that lettar, tne Direct:r of NRR stated:

-
;

"The SRFs recresent the integrated resuit of the I1

! hundreds cf conscicus choices made by the staff anc l

by the nuclear incustry in tevelo:ing design cri aria |
and cesign recuiremen:s for nuclear ;cwer :lan 5.
Mcw that the plans are pu:lisned and in use, :ney
represent the mos cefinitive basis availacie f:e |

ls:ecifying NRC's interpreta icn of an 'ac ee:able
level of safety' for lign: watar reac :r facilities."

Thus, the base f:r evaluating ::anges in requia :ey
recuirements was estatif shec f:r C? safe y reviews.
The Direct:r of NRR issued addi:icnal ins rue: ices
recuiring that all deviations #r:m :he ac:a::ance
cri:eria cf -he SRF te d:cumen ac f:e all CP anc
OL safety reviews.(-sg

% -)\
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Cne of'the princi:ai cojectives of the SRP as : pro-
vide stability to the licensing process. The SR?
reflected the review process as it had evolved u to

1975 and was not based on a re-examina:icn or a new
detamination and cefinition of the "a: Orc:ria e" review.
As a result, the original clans vary widely in c:=clete-
ness and speci#icity. Substantial im:rovemen s : the

SRP are being made en a c:ntinuing basis but a: -he c:st of
of significant staff manscwer.

It is against this backdrop that the RRRC and manage-
ment of NRR must assess proposed new regulatory re-
quirements brought forward to them. Although :he SRP
published in 1975 was viewed as "the ecs: definitive
basis available for specifying NRC's interpre atien
of an 'ac:ectable level of safety' for light water

,

reactor facilities," it is im:crtant to rec:gni:e that

there continue to be :ressures to ex:and the areas
,

of review, and te deveico more stringen: recuirements.|
ihese pressures stam fr:m two basic sources: (1) new
technical information or unfavorable a:erating ex:erience;

u and (2) attempts to imoreve safety, especially for new
V designs.

The staff's role is basically that cf setting forth
safety criteria and ;erfcrming an audit ce review of
the utility's reac: r design against these criteria.
LWR designs and the staff's criteria have evolved ia
:arallel. '?th each increment of adverse c: era ing |

experience, er new ciece of analysis that discloses |

scme element of significant uncer ain y, ce marginal
engineering practice, there is a tendency en ne
part of the staff, the boards, or interested mem::ers
of the public :: recuire yet mcre stringen safe y
standards. Similarly, as :cwer react:rs have F wn
in si:e and ::m:lexity, the s:sff has recuirec ad-
ditional safety features deemed a::re:ria e f:r sucn
acclicatiens. Beyonc this, -here are c:ntinued

,

i pressures to i=: rove -he safety of all reac::rs where
cractical means :: ;rovice su:stan-tal acci-icnal

| protection exist.

1
I
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In part, this is reflected in a :revailing view :na:
new classes of reacters shculd be safer nan older
reactors. Any crocosed changes in regulatory re-
quirements to achieve that goal mus: also be evaluated
to determine their acclicability c cider clants, and
it is here that the regulatory decisiens are mes-
difficult to make.

The criteria used in this decisien-making process are
difficult to quantify; however, the fac::rs censidered
include imorevemen in safety and environmen:al rc-
taction balanced against tne im:act of the new recuire-
ments, Such a value-impact analysis shou'd not be c:n-
strued Oc mean that cost c:nsidera-icns must take pre-
cedence over c:nsideraticns of health, safety, or national
security. These factors are caramcunt. Mcwever, ccst
is an important factor wnten is :s be considered
particularly in evaluating alternative means for
achieving the desired ends." We view -he cur:csa of a
value-imcact analysis to be the decementa-icn of the
logic used to develop and chocsa among alterna:f ve
actions for achieving a neeced safety geal, i:R:. Office
Letter .? o.15 has been issued to provide guidance ::
the staff for preparation of value-impac: statements.,

, ~-
*With respect :: imcreving the decisien process by
croviding c;cortunities for non !RC partici;ation, we
find ourselves attempting t: acnieve c:nflicting geais.
On the one hand, participation by ncn-MC groups wculd
provide addi icnal in:ut for value-impact analysis frcm
the public and industry. On the c her hand, such
participation may resul; in lengthening the decision-

; making prccess. In addition, there will crobably be
cases tha require mere irmeciata action by the staf7
for safety reasons, thus not allowing time for such
cartici:ation. Those ma::ers ::nsicered by the tecnnical
staff to be of sufficient potential im::cr ance tha-
they require Or:rc: attentien in en-g:ing reviews are
termed Ca:egory I'! items.

.

._

See A::achmen: 2 i Res:ense :: :ssue ie. 2s'

for ce ailed ciscussicn of c:nsicera:icn of
ec:ncmic im:ac 3.

3(O

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



i
,

-~s 4

) The Commissioners -5- |(G

The issues identified by the C mmission are difficult |

to address and warrant additional staff acti:ns. These
and related issues have been raised in otner forums by
the Ccamission (see memcranda fr m the Secretary :: :ne ;

ECO dated July la,1978 (ref: SECY-73-109), March 15, .i
1978 (ref: SECY-78-iCS) and Ncvember 15,1977 (ref: '

SECY-77-551), by industry (see AI. letter :: Chairman
dated September 6,1978 and GE letter to the Secretary
dated September 5,1973) and other grou:s (see June 5,
1978 letter frem PIRG and cur recly da:ec Se::em:er 11, ,

1978).

The enclosure to this memorandum addresses sa n of the
issues (numbered consecutively) identified :y the
Ccomission in the September 1,1973 memcrandum fr:m
S. J. Chilk to L. V. Gossick and crovides an indicatica
of our current per:ection of each issue. In scme
instances, staff actions aimed at reviding mere
definitive responses t: the issues er im reving the
current decision process for estaclisning new recuire-
cents are underway or being c:ntemplated. The s aff

3

,/ has also endeavored :: respond :: the issuec raisec in
,

i . the March 16, 1978 (re: SECY-73-lCS) and Mcvember 15,
. 1978 (re: SECY-75-561) memoranda from the Secretary ::
the EDO.

Sece of the actions underway include the fellcwing:

Increased use of pr:babilis:f c risk analysis in.

establisning priori-ies for werk tasks (e.g.,
' RES review of ceneric technical a::ivities).

Increased use of pr:babilistic risk methecci;;y-

in the value-imcact analysis for new recuire-
ments (e.g., ATWS, NUREG-0460).

Increased u:e of value-im:ac: analysis for new-

regulat:ry recuirements (e.g., NRR Cf# ice Le ter
| No. 16).

Changes in curren: RRRC :r:cecures :: pr:vice earlier-

accortunities fcr public :mmen s en :r::: sed
substan-ive cnanges in requia::ry recut emer.:3
(see staff recly :: AIF le: er of Se: em:er 5,
1<3.

A
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.

Scme actions under consideration include:

Establishing an advisory group of senior technical-.

staff to support the RRRC.
,

Establishing precedures which would permit an-

earlier indicatien by RRRC of its views en pro-'

posed changes.-

Issuing an Office Le::er establishing guidelines-

for Category IV matters including a time limi:
for c:nsideration by RRRC.

lihile the c moletien of the actions discussed in this
paper will :ermit additicnal marginal improve. Tents in
the licensing process, substantive gains can only be
reali:ed tarcugh new policy initiatives. As may be
evident frem the discussicns in this paper, one of the
major imcediments to an efficient and effective licer.s-

('"'g ing process is the lack of clearly defined criteria
(_,/ for making changes to existing staff criteria and

practices. The Standard Review Plan was in: ended :o
establish a baseline of staff cractices on new a:;1i-
cations; hcwever, there has been a tendency to a: ply
these requirements to older facilities and to c:ntinually
develes yet additicnal requirements f:r new facilities.

One mechanism that might add stability to the licensing
process would be to establish a regula ry recuirements -

" cut-off date" for each :roject in review. The establish-
ment of a " cut-off date" would ;ermit only these enanges
that are necessary to provide suostantial addi:1cnal
changes to be implemented. All other chances (:na:-t :-
prove safety) would be accumulated and imolemen cc at
seme future date (perha s en a yearly basis). Such a
mecnanism would afford the industry and :ne public Oc
have scce advance nctice of new recuirements and not
require :rojects ir. review to be imcac:ed :y changes Of
marginal significance.

'

The feasibility of tnis c:ncec: and c-her easures ::
imoreve the ; recess need :: be examinec furtner. I
intend :: submi additicnal ;a:ers to :he Cermission
when our thoughts en nis sucjec are better dr"e ::ed.

s

v

.
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.

Coordination: This paper was ccordinated with the Office of the
Executive Legal Of racter. CELD precared the Lecai
Memorandum in Attachment 2. Separate CEL3 ccmments
are. contained in Attachment 2

.G O Y . /&

Harcid R. Centen, Director
Office of Nuclear Reactor Recula:icn

-ncicsures:r

1. Res;cnses te Issues Identified
in September 1,1975 Memorandum
S. J. Chilk to L. V. Gossick

/'')\ 2. Attachment 1 - Staff Rescense to
\~- March 16,1973 Meterandum frem

Secretary to ECC -

3. At achment 2 - Legal Memorandum
(precared by CELD) - Ccnsideraticn
of Econcmic Impacts

4 Attachment 3 - Staff Res:ense to
November 15, 1977 Memorandum frcm
Secretary to EDO ;

5. Attachment a - GELD Ccaments
,

1

l

DISTR 30 TION: i
i Ccmmissicners '

Ccemission Staff Offices
Exec. Dir. fer Ccers.
ACRS .

Secretaria:
|
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V Issue No.1

How Cight 'he staff ecst expediticusly precaec :: :sfine in : Ore exciicit --t
t

if not quantitative -- tar:s the critaria for deciding -hen a recuirement

is essential to safety, while still rec:gnizing that judgment is an

inherent part of such decisiens?

Resconse:

To provida a broader perscactiva en this issue, :he res;:nse has been

divided into two parts. The first c: vers the general subject of hcw

changes in regulatory requirements are presently c:ntrolled, including :ne

critaria used. The second covers the results of effor s initia:ad ::.sard

developing impr:ved matheds to determine .hich changas should preparly be

backfitted sinca they fall within the definition of " subs:antial, additi.:nal
s

protection which-is recuired for the public health and safety or the
. . - 1ccamen defense and security" (s.ec: on :0.lC9(a) er. . C . -ar: : v, ,j .iv x.

Discussion of Regulatory Recuirements Change Process a.,d Critaria

The Standard Review Plan is the princical maans for achieving a c:nsistan- )

iand adecuata review of license applications. As statac in ? tR Cfeica 'es::ar

No. 2 dated August 12, 1975: "The 5R?s represent the in agra ac result |

Of the huncreds of c:nscicus choicas made by the ::aff and :y :ne nuclear i

I

industry in deveicping design critaria anc design recui acents for nuciear |
1

Ocwer clants. I

1# This ciscussion and Attach:en: i :: :nis Enclosure are als: '9 a9dec ::
accress a si ilar Ouestien : sed in 002 Marcn 15, I373 tt :

[ .'9 3ecretar/ :: the ~CO.
'

Pancu: #*::
\
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' acceptable lavei of safety' for lignt water react:r facilities."

In terms of enanging safe y recuirecan s, .1RR Office Letter No. 2 also re-

quires that "adeption of a substantive increase or decrease in :ne safe y
-

.
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Site Safety and Enviren= ental Analysis), review by agulatory Requirements
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-g Thus, the Direc cr, Office of Nuclear Reec:cr Regulatica (.';RR), tus- 2::r ve
,

''' sucstantive changes :: es ablished licensing recuire en 3 before ney are
. . . . . .

,rior :: ac. : roving an.v ,itcensinc. recu1re =nt :hanc.e, neimpiamented. e
..

Director, NRR, cbtains rec:::endaticcs fr:m the Raguia: cry R= quire e- s
. . .. ....naview C :mit as (.... 3s regarding tn.e propcsed ca.anges. ince ne ans.n au

.

is c:mcosed of senior sanage ant cersonnel, it is used by the Oirec::r,
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The RRRC c:nsidars ca- ars that c:uic have a schstantial impact n ;eratin;

plantr, plants uncargoing an operating licensa review, plants uncer

c:nstr *ction, plants undargcing a c:nstruction permit review, a:pecved

standard designs, standard designs under review, a;;reved sites, si es

under review for early approval and on new applicaticas of fu ure plants,

designs and sitas. Thus', the RRRCs's rec:::endaticas are to: (1) reject4

or defer the proposed changes; (2) implement the proposed chan;e On new

and future applicat'ans only (a C2 agery I mattar); (3) impie: ant the

proposed change on new and future a:piications and evaluata whether

cperating plants and plants with construc-icn permits should be backfittad

On a casa a.y-case basis (a c.ategcry .. mattar); anc (.) : p,iement the.

::

proposed change on all applicacie plants, designs and sitas (a

Catagory III mattar). A : re c::plete description of -he Catescry I, II,,,

and III mattars is as follows: #/:-

.he regu,.at:ry positicn or eacn ap revec Orc:csed cuide (or Or: 0 sed.. . . .

guide revision) will be characteri:ad by the C:::i:tae as to its back-
ff: ting potential, by placing it in ena of three ca:agories:

Catecary I - Clearly forward fit only. No fur-her staff c:nsideration cf
possi:ia :ackfitting is recuirec.

Cataccr/ II - Fur ner staff consiceration of the need f:r backfit-inc~

a: pears 0 be recuirec for cartain icentified ita:s of -he reguia Or5
position - -hese ir.divicual issues are such -ha existing plants neec ::
:e evalua ad to cetar ine nair s atus witn regarc : these safety issuas
in cecer : detar ine the neec for bacxfitting.

Ca acery III - Clearly backfit. Exis-ing plants shcuid :e evalua ad :
catar ine wnether identified ita:s Of ne regulat:ry pesi-i:n are es:Ivec
in ac::rcance with the guide or by sc e acuivalent ai:arna-ise.

,

d' Maeting Sum =ary of the RREC Mee-ing Mc. 31 :a ac July li,1975., -s

U
,

-a.t

l
.
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actions actions to new acciicatiens (Category 3 i ciicicly secccies a

view that safety imcrevements shcuid continue to be sought for future

plants, even though the ris'<s assceiated with crevicusly licensed reactors,

,
,

i

.s .e s. 2. C * .* *. ..' a l y' ICN. '.^ n s 2.*.u c.9 '. 's .Y , ...a.9.V w .". 2 .*. y 2 s *. .*. # S. ". 'J . .S '. . .",Y .' *. ". ". i r : .. .: .r. . .t'. . .

I~
-

. . ..

that are only incremental in nature, are juscified on the basis of a

Va.lue-1mCaC0 assessCent en.;Y Tor apc,i1Caticn Oc r. gre .an s.
. . . .

u i.

.,e categorizatien of a rec.uirement as Catec.or.v .. cr '.a ec.er.v ::, b.v -he. ..

i.. :: .

RRRC dcas not inci.v tha such recuirements must be i:;!amentec. The

requirements approved by RRRC, e.g., Regulatory Guides or changes c

SRPs icentif.v one accectable way to satisfy the in en: of a regulatien.
'N
,) It is recognized tha- there may be other, equally accsotacle, alterna a

sciutions or, as in tne case of Ca egory II cat ers, ustification ay
. . . . . . .ex1st r.or rec.utrinc. tn.at ac acc..ticnal ac lan ce ta<en ,cr c,ian 3 unceri .

construction or in c;eration.
.
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No criteria have been es ablished tha explicitly defina the minimum

increment in safety that constitutas substantial additional prc ection

(sae attachment i for additional discussion). However, there have been

attempts to define the judgmental process througn which a decision to

take acticn is mace. One example was provided in an ACRS respense to a

related question from the JCAE: 1'/

*

(JCAE):

9 Is there any limit on the number or type of unrescived safety issues
that should be paraitted to remain unresolved at any one time before
nuclear power plant cparation should be curtailed?

(ACRS):

A. The important word in the preceding question is tyce rather tnan
p number. Most unresclved safety issues may be classified into the
y) foiicwing categories of increasing significance beginning with these

of icw consequence;

(1) Conditions with potential for degrading system safety but for
which it is judged that further theoretical and/cr expericantal
evaluation will demonstrata no safety significance;

(2) Conditions of minor safety significance resulting feca marginal
engineering practice;

(3) Conditions having kncwn safety significance but which have a
icw prcbability of occurrence anc marginally acceptable con-
saquences (apercaching but less than 10 CFR 100 limits):

(4) Ccndi tion.c that could lead to icw precacili y accitants of
serious consequences.whcsa correcticn would recuire extensive
avaluaticn or possibly sucstantial plant accifications, but
wnere the delay in im::lementing correcticn can be justifisc en
grounds of imcrebacility for a limitec parice of delay;

E Resconse-tc cuestiens regarding"ACRS Testiscay 5efore the Jcint Oc.7mittae
en Atomic Energy, Hearin 'avasticatica of Charces Relating to
tiuclear Reacter Safety,"g RE:Factuary 13, 25 anc 21, ?tarc.; 2 and a 165.

; C'i
!- \ /
| v

|
,

.g.

-.



< - . , -c

( ( : ,3 C ncitions ,isadiac. :: events navinc. a n :n :r::a::,;;v ::. ,
.. .. . . .. . . .

-

;
. . . .

a s . 51. v s s r '. .".e'
. . ..n.=.r,... s.e. . . .a .: . u.'.--=.-.f...c c.-".r-a n c.a : m.e. -

: : -
. .. . ..

should oc:ur prior :c ;iant c;eratica cut waere c:nsecuences

can be,cnal restrict:.igated.by a cacrease in ;;wer c.c Otner
acceptably mit

..
t cperat. cas un::1 c:rrect:ve : d;...rica :cas are

c epleted or where the cc:urrence likelinced is recuced by'

cther maans.
.

Instances of c:nditions falling into the first three categcries
. can be nu=erous withcut creating significant j c;ardy :: :ublic
t sa fe:y.
l

.

Only a few itaas in Categcry 4 would be t:1erabie at any cne
time because the cuculative effect wculd be unacce; able.

A limited number of itaas in Catagery 5 might be tolerable f r
for varying periods of time depending u;cn the degree to
which (a) c;eraticnal restricticns can effec a reduction
in the event ;r:bability to a tolerable level or (b) sur-
veillance can provide an acce; able means of mitigating

'
ri s '< .

;
i .

A fully quantitative basis for making judgmants re.garding the
the tyce and nuccer of unrescived safety issues whic are-s

(j ac:ectable is difficult to develec but shcuid be cursued
In tne curren: a; preach major de;endence is placed u:an
reaching a conclusion thecugh engineering fud;=ent tha-
the overali risk for the pian: would no: te significantly
increased by the existence of the' unresolved safety is-
sues in question."

While the ACO.S res;cnse was directed at "unrescived safe y issues," i:i

| :revides a useful beginning :cint for the beca:ar crecess of evaluating
,

!

the entire s:ectrum of Or::csed recuirements f r ew and/cc existinc
:

| acilities.
i

!
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The backdrop for this juc;:ent process is se: forth in :na Ger.eral Iasign

| Critaria (GOC), Appendix A to 10 CFR Par: 50 wnich provice for a s;ecific

i level of protection to be afforded. The GDC are further acclified and
,

aug=ented by Regulatory Guides and by the accectance critaria of the

Standard Raview ?ian.
t

i
i

A first stap t: wards defining, in more explicit terms, the criteria for

i deciding when a requiremant is assantial for safety is to sa: forth the

rationale used by the staff in determining whether a requirement is to be

a Catagory I, II or III matter (used by RRRC). Ac::rdingly, we have

attampted to define the implicit critaria used by the RRRC.

(O/ There are two sets of critaria involved:m,

.

"

Critaria Set A:

These critaria' used to distinguish the requirements to be c:nsiderec

for backfitting (Categcry II and Catagery III) fr:a those tha: neec

not be considered for backfitting (Catagery I).

Critaria Set 3:

These critaria used to distinguish Ca:agery II recuireman s fr::

Catagery III recuirecents.

|
|

.\ /sv

3
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For exa. cle, . shen one or cre of the fellcwing Critaria Set A charactaristics.-

is detar=ined to apply to the regulatcry recuirement, that recuirement will

be assigned either a Category II or Catagery III designation:

,. s 1 . :. c .,. .. , -( ,e ) .c. a , u l ., c <. . .aw 1.,. s. r. . 1 c . . n ;. s. - : :..... r,./ :i o us . , s. .- . .
- -

2. .cw .. ..~r.cw:2 ; . ..

or practices are sericusly r.cn-conservative, i.e, safa y rargins :c

assure protaction in light of uncertainties are detarained ::

be unacceptably reducad. Actions are taken to restera safa:y

7.argins to previcus levels of pectacticn.

/''h (2) Results cf a new ce revised risk assessment whica indicates that(_
a ces gt. cn.ange may ce necessary becausa (a, t.ge ;rcca. .. .citi y cr an

. . . g .

.

occurrence exca ds an accaptable level and (b) tha ;ctantial

radiological consa",cancas are a significant fractica of ? art

100 guidelines.

(3) Result of value-f:cact assessments which indicata that tne

ra..nin c:. e,uct:.C -. .a,..: 0 ci,. .e ...e.,:. . .: . . y l i . w . . : s ,. C . : . u. n , . .
- .- .

. ... . . . . .
. g g..w ... o . . * . . . . . .

4, ,4. ] 4 .. . .cCis# # # ~ .2 '. #. v* *. 2ri. 2*. #. *. *. l. 2 o V *. *. =. 'i .l " . * . ~ ~ . ,
' (".~." .a .j2" '""
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staff training.
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(4) Result of staff essassmen; which incica:as tra; an insufficien:--

basa exists : confirm tne adequacy cf licansee programs or

action.

(5) Result of adoption of criteria or guides recuired by new

or revised regulaticns.

(6) Result of an intagratac assessment of previcusly licensec

plants against current requirements censidering alternative

methods to achieve equivalent levels of protection, such as use

of non-safety systacs t: perf:ra safety functions, administra-

tive or precedural changes, or augmented surveillanca.

\

J
The Critaria Set-3, those used to distinguish Category II requirements

frcm Category III recuiremants, are as felicws:

1. Catecer/ II recuirements include:
"

.

The c:st of changes nacassary t: satisfy -he recuirement maya.

vary sicnifican:iy depending u:en tne c:nstrue:icn s:a us Of a

previously a:prevec casign, necessitating a piant specific
'

value-impact anaiysis.

4
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wn:ca enanges :n casign er procacures are necassary w1,: 1 li.<a-
.. . . . . . .

ly be affected ' y s,cecific plant design features anc charac-c

. .

teristics.

,

c. The extent of changes necessary : satisfy tne recuiremen wili

likely be affected cy the degree :f censarvatism in analyses

used tc escablish the existing design.

d. Th e c.5ang a s ..e"..= 3 a c. ,v *.a. 2 .'5 i s '. y '..".a. - a. c. u '. - =s. s. .q . c r =. :. ". .' . . .". : .--- 2 . . .e .
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plant opera 1cn> e.c... curinc. re ueiinc..
0q4

2. Cateccry :.ti recuire acts Inc3.ude:.

The changes are reac.1y discern;:le as requirec ,.cr al,, a:p. .1-1
. .. . .

:a.

ab l a. ' 1. .= n e.a- ca.' pi=nt %e.:'.3n.s . aas".-=- .. .".al'.c 'd .'.=..=..a-
'

.i.~.-- - - :-w
,

.

safety.
,

I

l

|
b. Ihe Changes are recuired fc cc pif ance With requia.icns.

l
,

!

|
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Oecisions t: backfi are mace cnly after careful

evaluation and c:nsideratien by sanier manageman:. Generally,-

the bases underlying all the critaria anc c:nsideratiens discussed

above are (a) the probability or likelihced of the event er situatien

occurring, and (b) the consecuences in taras of pctential offsita

releases ~if the event does cccur.

Where data or the type of situation co not permi this type of

assessment (including such non-design-related items as QA, 0:erater

or personnel qualifications, reactor test pecgrams, emergency planning),

other inputs anc methods are used. In all cases, hcwever, decisi:ns

to backfit are associated with those itams that are ultimataly

T judged to have sufficient probability and c nsequancas that the
J

failure to ilnpiement them could adversely affect public healtn anc
.

safety.

While the current decision-making crocesses of the RRRC c:uid

beneft fecm additional cuantitative criteria, such cuantifica:icn

is difficult. As discussed in the foregoing, subsecuently, and in

Attachment i, we in:and := c:ntinue to deveico in: roved guidelines for

determining when new recuirements shcuid :e im:0sec. As such guide-

lines are deveicced, they will be ::nsidered by -he RRE: and cace

available for c:=manc. Other sections of this :a:er discuss 0:neri

ascac:s having ;c:antiai :: achieve aediticnal in:r ve en:s in ne

decision-making pr: cess fcr new reculat:ry recuiremen:s.
I

%)
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The defini:ica of da: c:rsiti:ues ''adecua:a r e :icn'' or "unreascra::e

(\ risk" raises a ;olic.y :uestien whien ma.v legitima:ei.v er.: ail s:me form.

s"/ Of balancing judgment by the C:=ission. In making this :alanti g
~

judgment, we believe tnat the C:mmissicn may pr:perly c:nsider ec:ncmic

costs to the licensee er applicant and other fac: ors,'such as need for

pcwer, that bear same direct and logical relation to the balancing

judgment and that are in the Ccmmission's expertise.

Mcwever, the C:mmissica may not decline to impcse a safety requiremen;

based solely upon general consideration of pr:cetion of tne na-icnai .

' elfare, or imprevement in the standard of living. These ganeral policy-

concerns appear to go beyond the C:mmission's statutory mandate in the

Atemic Energy Act of 195c, as amended.

O Translating these general legal theories into actual cractice presents
G

scme prcblems. '# hat is " adequate protectien" and shat is neeced := avoid

" unreasonable risk" are spelled out to some extent in the Commission's

regulations. =c:ncmic impacts can play no role in the app. .ilcation or
. . . . . .

t.,.ese regulations in incivicual icensing :ases or standardi:ec cesign
. . . . . . . . . .

l

reviews since the regulaticns do not generally permit this. Thus, in

crder for economic impacts to play any role, there must be scae change in

tne regulations. Sucn a cnange culc also entati C:mmission re:udia:i:n Of

scme bread language in several adjudicat:ry decisions'tha can be reac as

preclud,.ng c:nsideraticn er ec:ncaic impac s in mak;.ng sara:y :ecis::ns.
. .. . . ..

,

|
<

3eyond :nis, the range of optiens c:en :: the C:mmissicn in e.:le-

maki.,g are no: limitless. It is ::ub ful tha: :ne C:m issi:n
Ov c:ute 1egaily amene i .2 reguta:icns sc 33 :: vary :ne seve: :f saeety :n

1
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ConsiCared.

With respect :c improving the quality of value-imcac 1 aiysis of new

requirements, the Regulatory Recuirements Review Ccamit ae (RRRC) was

|. ) esta:lished in early 1974 to review significant cpesed cninges :: the
1 '

| Regulaticas, tha Standard Review Pian (5R?) and Requia cry Guides. The
! .

RRRC fccusas en prcpesad changes to recuirements by reviewing staff

evaluations cf the procesed changes which incluce value-t :ac ana:yses.

In acccedance with the valua-icpact guidelines in SECY-77 .22 1;prc'vec
.

by na Ccemissica, NRR deveicpad instructions for use by ' s staff for
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,

c:ntinuing need for impr:vement. Suca a neec was anticipated when Office

Lettar No.15 was pr mulgated and NRR stated its intent as .follows:

"After a pericd of One year the instructions (for preparing value-im:act
analyses] will be reviewed and changes made as necessary to reflect
experience in their utilization."

-In' fact, scme of the NRR initiatives underway which will provide for

public ccmment on prepcsed changes (including the value-imcact analyses)

before RRRC consideration, may result in improved value-impact analyses

of proposed changes to regulatory requirements.

;
i
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Issue No. a
.

How can the NRR process (of developing and issuing new recuiremants) be
. . . . . . . .

ccened to cbservation cr participation cy interestac. parscns cc sica et

j NRC so as te improve the quality of naw requi-5 ants anc t.ie -imeliness

of their icplementation?
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3ecause of rescurce limitations, the staff has been una:ia o 1. :iamen-i

the requirements at the time of Office Director apcroval of a change in
'

requirements on a plant-specific basis. To assure that these new re-

quirements are addressed in the licensing process, a decisien was mace
,

that for C? and OL proceedings the Categcry II, and III matters shcuid

be addressed at the next licensing action. For example, for these accif-

cants having a CP, these matters wcuid be addressed at the CL stage. or~

standardized designs, these matters would be addressed a such milest:nes

as FDA extensicns, PGA acendments, er new PCAs and FOAs.

To c::plement this effort in the future, a generic letter wili be sent to

all applicants and licensees and approval-hoider.s recuesting that -hair4

) plant designs be assessed every six cenths against all Categor.v II and

III matters that have been reviewed by the RRRC and accreved by the

Director NRR during the preceeding six-i enth perice. F:r -hose .olants

which have received Operating licenses, the imple:entation of tne RRRC

Cagegory II and III matters will be reviewed in c:nnection witn a recently

initiated program to establish priorities for. the backleg of Operating

Reactor actions / amend:ents. This review will establisn the generai

timetable for actions en Category II and III ca :ers. For example, sc:e

will be e .:ed en within the con ext of the Systs:stic Evaluation Fr:;ra:

(3E?) c:nducted by the Division of C era-ing Raac crs. NRR,se:e as :ar

of- :ne resolution of specific license acenc:ents and sc:a hancIsc aa a

separate near-tar: ac-icn. (See At acr:ent 3 f:r staff res:ense :
'

00 :ission inceiry Oh matter relatar 3E?).
-
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and 4.ssuing new recuire ents wn.g.cn ..:u:d cr:v..:e cr ear::er :utli: anc. . . .

<

industry incut to the NRR process.

.

Scme specific changes that culd pr: vide for an increisac cpper unity f:r

public, participation in the pr:cass have been rec:::encec very recantly

in a lettar datad Septa:bar 5, 1978, to Chair an Handrie f*:= ''r. 3. 3.

: 2.-k a " , C.' . a i . ..s. , *# 'w.'.=..,' ' .7. i c 7. . "". s '.a. i .= 1 .O c .~.... . '.in. * !.v a .-a.v i 2.W a.r. '..' . e.. . . w. . . . ..

AI.: reccemendations and are planning t adcct the feli: wing c ar;es

,n current - .sC practices:i

-

n

1. Public c:c: ants will be rec,uestad en pr:pesac substantice changes in

) Regulatcry Guides cr in the Standard Raview Pian and tne ass cia ac
s- ,

.

ima l eme n t = * iw"., s c.". =. c". i = .= = r. c ." . = '. '. v a 1 "..= n.. e- . . 3. . c- i. ,v . .s .e
'

. s '.- . s. . .d. e..r . . . .w

preposed change is c:nsidered by :ne RRRC.

2. All public cc Gents re:eived on such a prepcser change anc -he

= e . -- f c t e ...c- . e : = 'I wil't x. a. . * n s '. w" a .-*. ". ." v '..". a.::
......'%~ ' . . . d .= ". = i. w- . #. .a. c, i. . s-

e..svw ... .,

rec:: andati ns;
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r

3. A su Cary of the results of tne RRRC se ing, -he [:nni: se rec::..
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4. The NRC Office Director having responsibility for ceciding weather

to implement the recc mendations of the RRRC will act take action en

the C0 mittee reccLmendations until after they have been made puclicly

available and a reasonable ;eriod for appeal of the Committee's

recommendations has passed.
-

.

We believe that 'these changes in the current RERC practices

would enhance the cpportunity for public involvement in the process of

establishing and implementing new or mcdified regulatory repuirecents.

The increased public involvement and visibili:y snculd help to iscreve

. decision and public perception of the quality of the decision-making

process. Mcwever, each of these i=crevements will be gained probably at
s

the cost.of time, since each of the considered changes will add crocedural -

steps to the process.

!

.

I

i .

\v/

- 20 -

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



- - _ --.

r . . . . ..c . .:. . . . . .

,.g.,. :: r. .,... 3 4.- , , . , . . . . . . . , 2....., 3 .... .......::.3.,-s . .. . - .. . . - . . . . .. . .. . . . . .. ... .. . . . . . .... ... . . .
)

.

-/
s c ". .~ ". n '. ''. o r '. . . =. =. x *. s. .n . ". '. ". =. . . = .~ .- < .~ n . .*. =. '. '. ... .= " '. .: =. . . 4. .~ - s . 4 '. '= . - < . . . - = . ' .- -
. . . . . . ..

anc the pessibility of c:nflicts with nef r :ther duties?

Resconsa:
.

It is important to note that there is little current backic; of :r:; sed
t

changas or issues which are awaiting RRRC action or c:nsidera-icn.
.

Mcwever there are a number of identifisc pr:;csed chan;as $ sing pr=;ared

i or planned fer RRRC c:nsideration.

The ERRC is an im:cr: ant eie ant of canagemen c:.9:roi . The tactar-
.

shio o' the C mi: ae brings balance, experienes anc diversi:y c' :ar.
.

scactive to the review of significant new recairements or .<'txa-icns
'

of recuiremen:s. .
,

-

The dalibera-ive nature of the C::si: ae's ac;iens f;r:nar da:r=asas ne r::-

.s c i l i wv s.,c. . ...u i r =-a.n . . 4. w n' 'w'. e i .. ,, a s e d '..' . .= *. ." o .a .a . .r = #. '. =. e. . 2'."...'.'.'...*...-r
... - 2 w .

.

safety issues or that might actually decrease cvarali safe y. Te

Caccittae's ac-icn can result no Only in upgracing :na cvsrali safa y cf

a piant, bu also in making the licensing Or:cass .are af'iciar.:. :y

.1. 4. i a .'. ng . a.c.ui -a..q =..q w.t . i '..*. ' ' . ' . . ' . = . . w- ..=.. '. .:1 '. . r 'n..-. - ".4...3 . . . = . . ". .- 1 2 -
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Hewever, there are certain caanges t: curren: prececures end struc ure

being examined in an atte: t to improve the effectiveness and efficiency

of the RREC. One pessible precedural change being c:nsicared is earlier

involvement and input fr m RRRC. If a mechanism can be developed which
.

would permit earlier consideration of pr: posed changes and therefore

earlier instr.ue:fon to the staff as to the initial position of RRRC, then

the efficiency of the process enc expenciture of staff rescurces may be

improved. Mcwever, while such a change may have a beneficial effect,

particularly with respect to the staff perceived -ime-c:nsuming nature of

the peccess; there are several negative attributas essccieted with sucn a

j change. The RRRC will be required to make its decisions based upon

inc mplete or very preliminary staff evaluations. Negative decisions by,- s
e''' the RRRC en this., basis may be viewed by some as management insensitivity

to the need for change; to improve safety. In additien, sucn a change
,

may conflict with efforts for early non-NRC participation in the cecision-

making prccess.
.

1

.

| .a.icther change being contemplated wculd be the establishment of an Advisory
:

Group made to of senior tachnical staff. Such an Advisory Group would

| functicn similarly :: the Acvisory Group to the Technical Activities
1

5teering C:mmittee described in NUREG-0410. This greu:, chaired by the

Secretary of the RRRC, would review anc c:mmen: On a pr:;csal : be

br:ugnt forward to the Ccmmittee anc make scacific rec:mmencations :: :ne

C:mmittee regarding thei.- disposition.

13
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| As notad, these changas are teing c:ntam:Tata: anc :eserve careful :nsi:ars- !

! tien by management to datarmine if thav should be ic.: a:antad. In tisw ',-
,
,

i

| of other changes being considered to RRRC ;:r:cedures, it may ba ;;rucant i
;

I
'

| :o imclement these changes in a stagad :a.ner so that :na efficacy 'Of i
t

|- !

| eich change can be evaluated.
.
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w,] issue No. 5

What changes in NRR pr:ce:ure might be ad:pted which wcu!d take be- ar

account of the concern that the precedent established by impesing 7aw ~

requirements in individual cases in the intaria price to RRRC review and

apprcval (so-called Category IV) makes RRRC approval and NRR aception for

generic usa a foregene conclusion?

4

Rescense:

NRR Category IV itecs have been icentified to be these pr: posed changes

in regulatory requirements c:nsidered by the technical review staff to be

of sufficient potantial importance that they shcuid be adcressad iccediately

by applicants in ongoing reviews, prior to tre ner:al review and decisien-making

process cenducted thr:ugn the RRRC..

.

A potentirl Category IV mattar is pr:pesad via a writ en submittal to the

Director, NRR by the Divisien Director pr: posing the change in requiremen:s.

On approval by the Office Director, a Category IV matter can be acdressac

in engoing reviews. Categori:ation of an itaa as NRR Ca:agory IV is

intended as an interim ceasure. RRRC c:nsideration of the ma ter is to

be screduled as scan as is practica! and :he ma: ar, if rec::= ended f:r

! accreval, is then reca egori:ed as an RRRC Ca:eg:ry I, II, or III issue.

|

|
|

i

!
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3. Make the decision 'of Direc:cr of NRR es aciishing e Category I'/ i am

publicly available. The Of.ector's decision document and all

staff material addressed to the Directer in support of the preposed
_

regulatory requirement will be made available for cublic ce=ent.

The new Category I'/ item will be forwarded to the RERC for considera:icn

within six months of the public anncuncment. public cem ents and

position stataments feca interested parties will be invited for R:.RC

consideration within 60 days after public anncuncement.

a. Require acclicants with engoing reviews affected by a Ca:egory I'! re-

quirement to respond orcmotly te the staff concerns. acciicants'
Ov responses wi,ll crovice factual information concerning :ne cacability

,

of the crccosed nuclear facility Oc satisfac crily amelicrate tne

staff concarn expressed by the Category I'! rat er. Apolicants' res-

conses may contain value-impact analyses cr any c:her infor a:icn

considere! relevant Oc staff consideration cf the ma: er as it re-

lates te the s:ecific application under review. The infor: ation

submitted by the acclicant, and the staff's technical evalua-icn of

that informa icn, shculd be sufficien: to su;cor: a preli .inary s af#

; conclusion for the docke* inder review.

.
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Ees:ense:
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to afc in preventing the ,.urt.ner ac::auia-ica ,. ganaric issues. .'i. .a, , s
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decisiens not to proceed en certain generic :ssks. A: the same : ice : r-

sideration will be given to ine:recrating such risk-based essesscen:s in:

a screening technique for proposed new tasks. Althcugh all generi: tasks can-

not be judged by risk-based arguments, such an apereach could be heloful in

assuring that those tasks that have only minimal discernable value are nc

undertaken.

With regard to predictability of requirecents to be imp: sed as a esult
'

of the resolution of generic issues, the Task Acticn Plan for eacn task

provides an indicatien that new or revised recuirements may be forthe: ming.

The Task Action Plans are publicly available and cascribe the technical

problem .being considered, the staff's acpreach to its resolution anc the
-

(g) expectad end pr: duct; he task. In many cases, the expectec and

preducts are revisions to the Standarc Review Plan er draft Regulatory

Guides. This information in the Task Action Fians puts the public and

the industry en notice that changes in requirements are being c:nsicerec.
;
,

i
|

In any event, any Regulat:ry Guide er SRP tachnical pcsition :ba; af gh-

result fr:m a generic task mus proceed through the acroal managemen;
i

|.
approval chain (including RRRC review anc aceraval). As acted in response

to an earlier ques-ion, enanges in crocacures are currently being cr.nsi:erec

| :: impr ve public and industry partici;ation in this a::coval ;r: cess.
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Ilicensed reac :r to continue c;aration pending i:piacer:ation :f 1 ew

| requirement, whereas the c.cerating licanse for a c:::lete reactor ay be
.

withheld until the new requirement has been inc:r;cratad?

.
nas: case:

This issue rec:gni es that differences exist in inciamen-ing new recui scants

en new reacters (;rier to CL issuance) and backfit-i g asw requiraments

on cperating react:rs (post CL issuance). Sc e of these cifferences

include man-rec exposure, ces , impact upon c;erati:n anc difficulty of
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recuitecents and evaluates the increcen:ai i :r:.acent in safety wnich
m

results price :o assigning e backfit catagory.

-
. .
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recuire ents until c senting piants are reviewed uncar SE.: (Oie:ks

meterandum for Case :n aprogramming cated June 19, 1973) and (3)

the c;nsideration of Category II and III atta-s in establishing
.

priorities for CCP. acendments/ac:fcas ccw ur.dar ay.
- .

1

. ...
2. The diffarences bat sen C?, GL and ::st-OL sts;a in li:3csing .culd

be included in the Valua-!: pact Assassmants requirst by ":.R Office

Letter No. 16,

3. Revise the RRRC procedures to include pre ulgation of a technical

Is basis for the assign int of Category I, II or III :s a ne., requirement.
,

~

This technical basis shoulc be preposad by tne ce;ini:a-ica pr: posing

the nr.v requirecent. A su::ary of the conclusi:ns fr:: taa '.'al ue-

Impac- Assessment may be sufficient.

-

.e
;y ..
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which make an insignific=qt c:n ribu-ica : cvarali plant safe y, sc -ha-t

staf' and industry rescur:es can be fccused on ratters of mest significance
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I

I
I

I

.

nascense
.

I
4
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i Safety Study (RSS) can previde a t:o! for the ';.:.0 :: take the licansing

and regulat:ry pr: cess : re ra-icnal, by more pr:cerly ma::hing its re-

/ . =.w .= . . . '. 1 . .- . =. r .= . '. . . . ,s%ur.=- 'w- . .". a r i. s k s . .- v ". . a d . .'; R R .= a - =. =. s '.a. d. . .". ..q '. e 4-
.a .

.
. :. ..

wi n RSS is atts:c-ing : reevaluata he assigned ;ricri:ies for ocr;< :n

generic issues.
,
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At acamen- i

.

.

STAFF RE5PONSE TO MARCH 15. 1973 M5.'t0RANGUM

FRCM SECRETARY TO 500

Discussi:n of " Substantial . Additional Protec:icn"
. .

,

Section 50.lC9(a) of 10 CFR Par 50 specifies tha: backfitting is a; crc-
~

.

priata if the Ccmissien "... finds that such action will provide substantial,

additional crotection wnich is recuired for the public realth and safety

or the common defense and security." (acphasis added).i

|

While this regula* tion appears to be straightfersard as to what backfitting
O is and when it may be required, determination of wnat ccnsti.utes substantial

additional protection is subject to wide interpretatien. The need to

limit backfit:ing to changes that crevide substantial, addi-icnal .:rotec:icn-

is clear, but the methces to be used to quantify ' substantial' protactica
|
! are neither clear nor straightforsard.

.

Possible apprcaches for a sys:eca:fe mathed to cuantify and evalua e in-

cremental reductions in the risk to public healta anc safety have been

j examined by the staff and discussed with a number of kncwiedgeable cegani:1-
t

tiens. This activity has resultad in a number of general ccnciusiens as

felicws:

cacxfi :inc' wnica.in -he requia-icn :eans ". . .tne acci .icn,^
-

elimination cr accificnien of structures, systams. Or ::::crer:s
of the facility aftar na c:ns:ruc-ica ; err.i: has :aen issuac."%

__ .



_

2.s
/
\

(a) There is a need fer a systematic and c:'ective me-had of evaluatin;.

new safety requirements or issues.
.

(b) The applic=:icn of pretabilistic risk me:hedclecies, have the

s '. r. 4. '. '. w .' r. . *. .~.. ~. -'. v a. ?. ~ = '. .k. . .' '. nc '. .= n ~w '. a 'l * c '. i '6 8
*

' . . ' . . = . . a c e. '. - .- 1
.. . . . .p . .

4 assassinq cew regulaterv r=cuirscen s and issues.
1

(c) Problem areas asscciated w'th probabilis-ic -isk assessment in-

clude (1) data base adecuacy; (2) lack cf agreement on acdel and

assumptions; (3) inabiitty :: verify resui .s (1) iack cf sufficien-

i .d i. v i du' .=l s k. a . .vl s.d..-= = c' '. e '. '..' .=. -=. '.."..- d . t. a c. .". , ( .: ) '. 2. " '. l i wy o u-.w .. . . s
,

,

(s_- cuantify all centributcrs te risk, particularly cencarning issues
,

.

4.ndependent of desica (e.g. , ener ency ;. ans , u..i m, tes prcerans;;

and (5) difficul y in ceccarinc the reduc-icn .cf risk in units
t

.A <.i. ......r..J . ./ l e n . . , .. c s e . . .,s . . .d . . . ,/ ., l Ja . . :. . . . , r. . , n . . . . . . .. . .. w. . . . . . . ... .. . .. .. .a.

difficulties indicate tha ;r:babilistic risk assessments are n::

a canacea, hcwever, many effective and valuable risk assessmen; studies

i .. -- . d a ". m. i. .- .- a.n . c #. r e. ;<
. a .l s. b. .a s. .q s- -. ] . * s d. . r..e . . '. n u o. A. .J s a med .s s s. s 2.-.s .a. .2 -..~ ... .. .. ..

ce-hedciccies will minimi:e these difficul-f es.

; r....... w .w t ,.4.s .4.c .j x- 22 sa n.s r..,.,.
. ..:.._ s. .. . 0./... . ..,..4..a .. --
. .. . . . .. .. ..w . . 2 . . .....

u.
. r. . . 2. . , a. .s, s. 2 . n s . -.,.e,,: .aa s M 4 .w.. .a n. t. . . < ./. ., sis .,- .......

. s . .. .. . . . . . . . .. ..... . . .
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.".- 2 . .. .. . .

.u . ., c.. l o.
. .ns.w....-4.n.. ... ,,.J....: 2 .. .,. 2 4. 4...e.. i. . . . r. . 4. 3 4.ww ,

.
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o

(s-<) There are a number of engeing and future effer:s which are direc:ad at

developing analytical matheds for assessing relative safety imper ance. These
4

'

efforts when ecupied with other improvements in the decisi:n making pr: cess,

should provid.e a censistent, defined and balanced basis for judgments re-
,

garding new regulatory requiremants.

These activities f.nvolve sc:e application of pr:babilistic risk assessment. ,

The results of these efforts shculd extend and improve the present ca:abiitty

of the staff for performing such assessments, and for the davolocment of

criteria ucen which to judge incremental improvements in safety.

The actions that the staff has identified in the respenses to the

(''' September 1,1973 memorandum from S. J. Chilk to L. V. Gossick will

provide a 7.cre syste'matic and objective evaluation of new regulatory

requirements. These actions will constitute a strong additicnal

incut to the current RRRC decision-making process.

Achieving a systematic,- objective, unifor= methoc Of da:ermining ca: : nan:es- 1
1-

1

c:nstitu:e substantial addi:fonai ;rt:acti:n required f r ;ublic heal:n anc
.

sa fety is a high :ricrity sc:ivity within .' IRE. In the final analysis , newever,

.

-

.

.,

,
, - .- . . ~ . - , , . - . '
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I

I- we believe that the decisien must be one of jud;:ent. Ye:, this decisten

,

must be guided by assessments of the ifkelf heed and :nsecuences of the
: .

.

sare:y c:ncern, the impacts of f aciementing c:rrec-f ve action, and - a!

need to assure that there is a baiancing of ;ctential sources of rf sk.

The ac fons which have been identified are direc:ed : acc mplishir;;

i thfs ebfactive.
,

,

1

!

|
.

i

!

f

.

i
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ENCLOSURE 3

ATTACHMENT 2 - LEGAL MEMCRANCUM (PRE?ARED BY CELD)
CONSIDERATION OF ECCNCMIC IMPACTS-
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( LEGAL ME.CRA!! CUMM*

.

;s (Precarec by CELD) I
'

.

1

CONSIDERATION OF_ ECCriC;iIC IMDACTSj

. .

Econcmic kcacts. Promotion of the General Ue1 fare, and Eroader
Considerations .

,

The issue to be discussed here is whether ecenemic impacts, prcmetica of

the " general welfare", and/or impacts cn naticnal pr: grams and cbiectives,

may properly influence Cc:missicn judgments regarding public health and'

safety er cc=cn defense and security. matters.
.

There are three possible legal theories under which consideratien of such
'

;

. ..

matters ecu1d be authorized. These theories relate to'interpretatica of
-

the standards set forth in the Atcmic Energy Act of 1953, as amended
& ~

("Act"); interpretaticn of NE?A; and an interpretaticn of the Energy

Recrganizatica Act of 1974 ("Recrg:nizatien Act"). Each of these ;cssible
.

.

e

4

4

e
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e
O
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" a.n, a ; s. . a.n r :. 5 .,i . 31 u .s g :. 5 wy e s aa u.a.T n.y :. ~. ~. .m. .t-
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.
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,

.

. ' A., Standards '1..dar the At ic Ener:v *c: cf 195a. as *: ended.-

-
.

.. .

(1) Statut:rv t.ancuace-

- - ..
.

.

The Act starts cut with a bread statr.ent ch .'!ati:nai pol' icy that, a ng
-

#'
,

- .: ,.

other things, the "c:ntr:1 cf atedic energy" shall, he directed "s: as to

make~ the maxf=c: c:ntributica to the ceneral wolf =re, subject at all times
.

~ '

to the araccunt cb.iective of cakinc. th.e maximum c:ntributi"n to the c":::n
'

-

P
-

. . ,. ..

de#ense'and security" and "se as t:. .. i ;r:ve the generai wel fa. e,
.

'

. increase the standard of ifving, and strengthen free c: petition in private
.

. .

enterprisa." E The Act c:ntinues that "it is the pur;csa of th'is Act to ,

:-
a. n. . . . w. . .. . ,,, n t c :. .s s e :o r .,y a. ,t a u. , ,,- .n.;:n. ,. : .,...,- s u a. .- . c. -... . w r

- ,
.

. .. . . . .. .. . . .. - . . .w . .. v
.

Goverr.nent centrol cf the ;:ssession, use, and pr:ducticn of at:mic energys
1

,

- s :-...J nd e ,. . ;a y c.. .c i .,.r ...a ,r t a <i . . . s c g :. r a.,. ..= a a s .., ... , y., s.u.e ..~, : ... . .. e..u ..-

a . . . .. ..., .. .

. ' . ,~/. , .g.; ',; y,;:.,-......".:
ss .. C.... .n ;.,:. .s,. a a e.,,.. : j.Cn .3 . .....s . ... .. . .. .. . . . . ...s

.

'

Hcweve: , the statut:ry standards in the sec:i:ns of the Act de= ling with'

,

issuance of licenses and pr uigatica of regulatiens dealing with ac:fvities
'

of licensees are, for the ecs part, at:ercus variatiens' en a theme of .

.

r". O tectina F".bl ic .ha.,i *..h a.*..d s .' #a .8 *f c*..*. d '..' . .* ^.~. ..*. n C * # .2.". s .* .2 n ". ' e ".". " #. '.Y .
*

"
. . . 4 . .y e.

*
.

.

r . a, , ..e } e , s..u. r. . .... : e. .e 1' c n i s ,. n. .k.1' t., : s. .,; : .: t. s s . . : o- g g n.y .e . g o 4., ] ". n. c] s. s e
.

' ~ ~

m. .s.
.

. . . . . . . . .
a -.

(
.,

r _ ,2. n :. .,.cs a. .u.ia. .. d.....*iw; s. i. n :...e , 'a.. ~ . .s . 4. 2 6 1 4 . ,n.s 3.s :. :. a.s. ,* . *~.: :,*
. . . . . . ... r. . iw- ... . . . . . .

.
.

. . . . . . - a. . .e . " . T a -i .e k
*

s..u. w .. n J ., :. , .n. a ., c ., U1.; e. - .s .4 .. , . s*,An .e.= .. 1'./. , , -,. . rw .. : .. w . . . .w .. .. ... .. .
!

! .

'I/ Sec 1cn ia. ;
- i

i

[ a c. e s. e.:.. n'.s .
~

,
,.

, . -
I

3 / 3ectica 3c, *
.

-

|

>

.
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to h.he health and safety of the public.a3 A sidilar standar,d is set

, forth for exempting classes cr. quantities , .cr uses or users, of speciaT
' ' -"

nucleai material frcm ifc.ensing.:3; The Ccmmissieri is also authori:ed to
c ,'

establish by ' rule, regulation, or crder, such standards regarding the -

-
.

po'ssession and use of nucle'ar materials as the C: mission " deems necessary
.

cr* desirable to pr: mote the cc=ca defense and security or to protect
- -

. .

health or to minimize danger to life or pr:perty." -

.

.
.

- -
. . . .,

Tne statutcry standards fer issuance of facility ifcenses are more c:m-'

-
..

plicated. Tne Ccmissica may issue licenses for facilities for indust.~1al .

. ..

or c:=ercial pur;cses to persens "who agree to ebserve such safety

standards to protect hesith and to minimize danger to life or pr:perty

| as the Cemissien may by rule establish", and who agree to make technical .

(m data avafiable to the C:missicn when the Cc=issicn determines that this
:

is "necessary t: pr: mete the c:=cn defense and securi,ty and to pr:tect
' '

the health and safety of the .public."2 Applicants for facility 1icensas
i .

are also required ts su'mit such infer =aticn as the C:missica may, bye
'

rule or regulation, " deem necessary in order to enable it to find that
.

the utili:atica er pr:ducticn of special nuclear material will be in
,.

ac:c.rd with,.tha-c:= n, defense and security and will provide adequate

protection t: the health and safety of the ;ublic."S" Tnus, it d es ne:
'

-

appear fr:m the language cf the Act.that the br:ad c:nce-ns with such
--

.. _
'

matters as pr:motien of the geraral welfare stated in secticas 1 and 3

are t= centrol the actual exr.r:ise of regula::ry authority.

g) J/ Sec:len 57c.(2)
-

.

( _.y.,/ Sectica :7c.
'- 5/ Sec:ica 1515. .

_7./ Secti:n 1035.
'~

.3' Secticn 1321. . .

.

.,, ,, - - - - -
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C
* hea1 9.. 2 -d s a f a. '.y' i s r =. ," '. s-v. . . -. N. ., c s.'. e . , 's .s . .= s .. . . r,w . d..e " ~ n .- =. .> e . . . .i s '. s.." . .*

,
.

.
.

risk", " minimize danger *, "pr:tect", "in'raical", ";r: cote", "in ac::rd.
.

. ..

with", and " guard against" are used. If sc=ething iess than a,bsciute
,

. .
'

protecti:n is required, hcw d:es the Act c:ntsaplate tha the C:=issica
. . . .

. .

wcuid detarmine whather a certain levei cf pr:tection is "adeqLa:e" cr
- -

. .

" eascnable"? 'Jhat additionai c:sts shcuid the c:unt y be willing t:.

!
- *

.

;ay in order t: reduce the rises t: the.;ublic by an additi:nal incrsman ?
. ..

Scme measure of e.xpert jud; ent is clearly called ice, but the languace -

of the Act pr vides no specific answer t: the.;e cues:icas. .!either the' -
.

Act nor its legislative hist:ry are clear regarding what -fact:rs are t:
'

be censidered in making a judg=en't as t: whether a particular cuantum cf -

risk is c:nsisten; with " adequate ;r:tectica" and "nc untsascnable risk."
,

.

In this regard it wcuid a;; ear that the N.RC 'has been delegated significan:

administrative discretica in makinc. a .iude. men: as 't: what c:nsistutes.

.

"unreascnable risk."
.

. .

.

(2) Lecislative '4!st:rv -

.
,

. The legisiative hist:.y cf the A::mic Energy Act cf 1954 c:nfir .5 tha
.

. .

licensing udder' the Ac: was ne: t: be based u:en a br:ad ";ublic interest"
.

c. "eubiic c:nvedien:e and necessity' standard but, ra:her, yas :: be
.

based essantiali.v en c:nsideration Of :a :ers cf ;ublic he=i th and .safa:7 -

and c:=:n defense and security. In the o'cin C:=i ttee's .te;:r :n the

'L.C...s:...: " . . . ' . . e. .s . . . ~ r. '* w . s = .e.ex. . c '. .- s. .i s " .e n. ' .' =. e. . . . -
--

c = s ". r =. , '. .i . '. i '. '. y t ... . . . .
.

.

(3 _j] 5ec-'en iiia.
v]\

.

.
*
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reguTat.icn by the C: mission in the interest of the c:=cn defense and
*

- .

. .. . .
..

security and in order to protect the health and safety of the public'., .

. .
. .. .

. . . .

and the Cd. mission was "recuired to issue licenses to all cualified
. . _

applicants withcut other discretien en its part." In a separate stata-

ment that is part of the Joint C:mittan's Report, Representatives
,

...

Holifield and Price criticized the C:=mittee bill because the ifcensing
,

. . . .

standards dere "harren of any rec:gnition of the pubTic interest in
' '

securing electric energy fr:m this new rescur:e at the icuest possible
*

- .
. .

rates." E They believed that the Federal Fewer Ccemissien's advice
. . ..

-

during the JCAE hearings that "the grant of the (1icens'e) priviTege should -

depend not solely en the negative c:nsideratien that naticnal defensa will

not be har ed, but en the affirmative gr:und of benefit to the pubif e interest -

s

in electric pcwer" should have been felicwed. E Views similar to these ,

expressed by Representatives Halifisid and Frica were expressed by Sena::r

Gore of Tennessee during Senata debates en the measure price to passage.
ilT

Mcwever, the bill was enacted |with the " negative" licensing standards intact.
,

-
.

'dhile the legislative hist ry of the At:mic Energy Act of 1954 is clear
.

.

'

that licensing standards were to be c:nfined essentially Oc mittars of|

' '

public heal.th and sa'faty and c:= n defense and security, the legislative

hist:ry is barren of any clear indication of hcw :he C:=missien was to
-

'Loj 5. Aap. No. is99, S2rd C:ng., 2d Sess. (1954) and H.R. Re,:. .'ic,. 2131. !
-

-

33rd Ceng., 2d Sess. (1955) at 20, I Lag. Hist. 753, 1015.
,

1

! 11/ .[d.. at 121, I Leg. Hist. 369, 1117.

12f Sucra r.cte 20 at 123, I Leg. Hist. 371, 1119.

T_1/ III Leg. Hist. 2454.
,

. .
.

e * - a
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Subsequent amendments to the*Act c:nfir: that the licensing standards 'nere*

-
. .

. .

to be c:nfined essentially t: =atters of pubiic haaith and safety and-

c:r::cn defense and security. .for ensple, secticn 27' cf the Act, added
,

in 1959, provides for the "discentinuance of the regulat:ry authcrity' of.

. . .
.

the. C:.missien" with respect to certain nuclear materiais, where the
.

. .

C:=issica finds that the State regulat:ry pr:gra: is " adequate t: ;r:tect
,

.

the public health and safety." 7:,', H: wever, the legislative hist:ry of
.

-
.

. .
'

si:bsequent ameEd ents'is similarly barran of any indicatien of h:w the
.

'

Cc.m issica was't: determine when " adequate" cr "reasenabl,e" pr:tectica is
~

.

.

,. . .t . d ,a. .. . . .

.
.

'
.

~

(3)JudicialDecisiens'

.

s

T.. a. J :. .. 4. . , o :a s.%. a r...a :, s .,. . . a s F ,.,,. , , i .,. ~u . . ., 1, , ~ 1. ~ . { ~.y .p..,. a. c. a g . 1/. h. a. .<. .u.d. { ..i e
6 w. .. . . . . . . . . . . . i ...

.'iew Ham shire v. AEC. Ic/ In New F12: shire ,:etiticners argued, a :ng c:her-

things, that the terms " health and safety of, the public" in the Act were
,

bread en: ugh t: include alleged adverse effects ,atcri*:uted :: thermal

| polluticn. The C urt held that " congress *:as viewed the respcnsibility cf .

the CO.missi:n as being c:nfined t: scrutiny of and pro:ectica againsc
,

' ,

ha:ards fr:m .radiati:n'I and rejected ;etitioners' argument. 7 l In CitiesE

of Statesviil e v. AEC. T'!l the C:ur- (en rehearing e_d. *:anc) rej ected-

-
. .

1.'/ See a i sc 5. Rep. Nc. igg (:51:and lecticn ~71), 3gth C:nc. , i st ."-<t.
(1965) at 4. ,

5.T_ ] Su:rt r. cts 1.
/7,
( j ,j. start nc e i at ...i / :.. .

-" .

S i ,f ,. ] . . . a. :e. v3. s . C '.. . 's .". C ) .
- r

. . ..
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petitiener',s claim that AEC e..:necusly refused to c:nsider antitrust
c . .

,

matters in a section IC4b. facility c:nstructica permit pr:ceeding. De
, ,

*

. Ccurt stated that: *-

: . .
. .

While'the regulatory agencies in most of the other fields -

concern themselves with establishing an efficient naticnal .
* 'allocaticn of rescurces in the area which they were

.

administering, and base this goal en a "public interest *. .
'

concept of free enterprise, the At:mic Enercy Cc=.issien -
.

concerns itself with pr:moting technical inncvatten in a .
.

highly experimental field and implementing "public.

interest" c:ncepts thr: ugh protectica cf the health, s,afety*

rand security of the nation." 13 /- '
-

.
.. -. . .

*
.,

Ecth the Mew ' ameshire and Cities of Statesville decisicas confirm! d

'

, the licensing standards 'under the Act ars c:nfined essentially to matters .

. <
.

'

of, public health and safety and c:=.:n defense and security. '4cwever , -

neither case addreases the questicn hcu the Cc. mission is :: determine
,

'

when " adequate * cr "reascnabie'' protection is provided. -

,
.

Tae Supreme CcUrt's dehisien in Fewer React:r Develecment Cem:any v.

Electrical UnionN(" PROC") restates the pubiic health and safety f:cus .

cf Ccznission regulaticnYand also begins c suggest ansuers to the.
'

. .

questicas of ' adequacy and. re'ascnabieness. That case invcTved a chaTTange
.

-

"

to the AEC's grant of a pr:visienal. c:nstruction ,cemit for the c:n-
'

. struction of the Femi I react:r. The per:11: was granted wiScut .
,

resc1ving sever:1 sericus safety ' issues, including the issue whether the

plant. shculd he, designed, ts withstand a meitdewn cf the react:r c:re;
' -

.. .. .
. .

13/ Jo, a: 975.
19] 267 U.S. Ig6 (1961).

2.0/ 257 'U'.'S. 402, 925-Zg "The C:=.issien am:hasi:ed tha ':ebiie
safety is the first, last, and a pumanenc c:nsideracion in
any decisica en the issuance of a c:ns:ruccion ;emi: cc a
license to operate a nuclear facility. '"

. . . ..
,

, . - - . _ . - . . .. _ - -m-
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* per:1it 1 prc.oer, and the Ccternmant ap;.eaied. The supreme C:urt,-

.
.

.

reversing, st'ated that there was *no d:cht that c:nstructica per=its, _
,

.
-

.

like all other licenses, can be issued (under the Act.1 only c:nsistently
.

-
.

it.h the heilth and safety of the public",U and held that the standard
. .

.

set forth in the AEC's regulati:ns f:r issuance of previstenal c:nstruc-f:..
.

.. .
. .

.

o n ,a .c.}, .t. , s s i.e. ..s. . . n ,, u . . a C :. ,.n . *. r .y { d .- e. .s .e . s k i s.i. us, :: a* -

p e.,.31. s. n .a . L S -
u .c, .f . . . .

. w.. .. . .

.
-

assurance that a facility cf the general type prep 0 sed can he c:nstrIcted
.- .

~

,

. .. .

a'nd c%erated at the .er::osed i: cation with ut undu'e risk t: the he=ith and
-

-

e .

. ..

safety of the public", and the standare set forth in the' AEC's regulations
-

for ' issuance of operating licansas "that the final dasig., ;. :vides
.

reasonable assurance that the he'aith and safety cf the ;ubife wiii net be
~ -

.
~

. .
\ . . .

endanc.ered", both c::pj f ed with the Act. In hciding that the AEC c:uid'

e

defer a definitive safety finding until' the cperating license stage, the

.e ,.rame . u.n. 1 :,, .a s ,. v. , , + , n. . c . :. y a..< . ..e.n . 1.T r s. A.y = ^ .= ( . r ,-

un r e-

- . .w.s... w... .. . . . . . . . . . .

.

~

by extensi:n, Other ifke issues) was not t: he an eierent of this "reas:nable

assurance": -

.
.

.

-

Th .. < r. . . s.n. 3 . . . . . . . . { a, .,n.,.~-yn. ., 3i

. 4>....... 1,.s ...... .... .

. . . . . . . . .. . ;. . . . . .. . . . .... . .

the C:=.issicn canne.: de c:unted on, when the time c::ss ::
.

; =ake a definitive safety finding, whcIly : en:1cde the c:n-

| siderati:n that ??.CC will have mace an ener=::s inves menc.
.

7. a . . ' ' ' '.c n a..- . . n w .=. . =. . '..'.c-. . . " . . =r..- ~....'. <. s '. - .%. . 1. " s .- 1 u = 'i y-^^ -

.. e .... . . .
,

den i ed. 2..,v $ u '.."..r f .,v . u- .qs '. c a.- ..".'.a- #...v =.s .=.n '. Vn a.q 2--'..-a . . s. ..

| up:n an a;:1 fea-ica f:r a license f:r cpera:icn. ?RCC has
! b a a... c. . ., c w- . w .= I c. .g .e #. . .c .= "-..a w i ,. . . r. .= =. . s .v '. s .".. . n . w .-". C . #. . .

- **

" . . . . . . .
.

i
'

= . ~ . i .s n.. n.1 1 s .u,, . 'I g ~ws . u~ n s ...a., 3
e -n :..- , s ... s . ,4.no- . ... * .. ..w . . . ...

h*f th i s eyes open, ?RCC has willingly ac:e::ed tha risk,
-, j

.
. ~, , y a..n n . a .s .... . 2.. .. ... ..

A
/ \,( -

'

JJf ic. at 930.

.] .c . . . , .... w. s...-s...-
. . . .. .. .. . .. .

. . . _ . .. .
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'f Despite the* strength cf thi " absolutely denied the auth:rity'.' , language..

N - .
.

' He do not believe the C:urt's cpinica shculd be' read as f;rbidding the.

* -

.. ..
. .

,

Cc:inissica ever to c:niider ec:ncmic impacts when making safety judg=ents'

..

,-

under the At:mic Energy Act. T*ne opinica d:es not address the questien --

....

to what extent ec:ncmic or other impacts can be cohsidered in.pr =uTgat-

ing safety standards, as distinct fr:m deciding individual cases. it is -

,,

implicit in the AEC's final opinica in the PROC case that the policy of
. ..

"

pdrmitting s::e issue to rsmain unresolved at the c:nstncticn permit
4 . *

,

stage turned upcn a baiancing cr ac::::cdation be iesn.the needs of a

deveicping tachnology and the needs of scund regul'aticn.22/ 'Such a balance
-^'

~
-

,. --
. .

or ac:::::datica was respcasible for the bas,ic AEC decisien to alicw the
4

prefect to prec'eed notwithstanding insufficient data resseding such
.

,

matters as c:re melt. Also, PROC dealt with treat =ent at the cperating

license ' state of safety issues that were unrescived at the c:nst uctica
'

,

. .

permit stage. To say the applicant assumed the risk that later resoluticn
'

of an unresclved item c:uld be c:stly is different fr:m saying that an.

-

=applicant assu=es all risks of changes * regarding piant c:nstructica c:
~

operation in areas previcusly c:nsidered to be resolved. 'Je do not
|

~

believe PROC excludes a c:st v. safety gain balance in the latter case. --

A latar circuit c:urt de sien, Siecel v. /,ECb, fleshes cut the dis- |

tincticn between case decisien and pclicycakinc by and:rsinc a regula i:n l
|

.

1 fcunded in part on c:st c:nsideraticns. in SieceT the C ur~ upheid the '

.

| L2,/ 1 AEC 123 (!H9). See also the discussien in the Gcver ent's brief
| before the C:ur: at p. 45.

v) 2a/ 400 F.2d 773 (D.C. Cir.1958).
'

'

- .
. .

1.

|

|
.

.
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HEC's regula' icns in TG C.&. !*C.13 a :1uding the danger :' f: reign ena=ym .

.
. . .

a ".,. 2 c k f.-. .. .= n '. . :c.u i r.v '. .. 's: " . .= = - i .2 c'. 2 '. .$ c. #.i '. ..v - .. '2 .. . *.#. v.. ,.e.--- . .*
-

.. .
. ..

.

... . . .
.... .

. ..

ap.clica tion. In reaching its c:nclusi:ns, the C:urt stated as f:liews:..
,

. ... .

'4 hat the C:= mission has esentially decided is that :: impcse -

such a burden would be t: stifle uttarly the peaceful utili--

zatien of at:mic energy in the United States. Such a decisien-

hardly seems to us t: c:nflict with the C:ngressi:nal ;ur.::ses
u.nderlying the Act, ser t: exceed the sc:;e of the authcrity
siven the C:=issicn by C:ngress to reaif:e these ;;r; ses. 25/ -*

"

:'e.ra there is a eleir indicatien that retifling cf the ;eaceful utill:ati n
.

-

t cf'at::ic en'ere.y" -- of which ec:ncaic cost wculd be a legical ingredient --
. . . '

is a fact:r that may be properly be tak'en int: ac:unt in ;r:=uigating safe- ..

.
.

. .

guards standards. + .-
.

Northern States Fewer v. Minnes:ta 1y carries this reas:ning int: the
. -

. ..

public health and safe:y area. InJerthern states 6:er the C:urt held that
the Stakes were pream,dted by the Act fr:m i=;csing li=f:s en liquid radic-

active discharges fe = nuclear ;;wer plants. In se h:: ding, the C:urt s:ated
.

..ha... ..
'

thr: ugh directicn of the licensing sche .a. fer nuclear react:rs,
C:ncress vested the AEC with the authert v :: res:ive thej
re:er balance tet.:een cesirec incus rial :r: crass anc acecuate

.

healta anc safety stancares. Gal.v : rcugn :na a::il:a:ica an:
enf:r: amen; of unifers sancares ;r::ulga ad by a na-icnal ~

-
'

ag e nc.y wi l l *.%. . s e "". ai .'..' a. . . i v =.s %. =. >". " .- 4. d. . "n >. - a.- . e s . .' . ".. .. .
. ~

all:wed t: i=:csa stric er sundards en ne level ef radicactive
wa s '. .= .~ =.1 =..= s = s A f s w..a r . =." '. -.... nu c 1 =. .=..~. ., e. ,o' .=. . .. , ...=..v..."....

^

. . .

-.. . * i v a '- i .v " a. s .. v e . , .- . . .= r. . '. ", =. ' . . ...~..=.2-=..=
3 %... 2 ' ..'. 2..- o #.=..v-

- .m. . ,

4 - e .

as t: ufnecessarily s::!tify the incustrial deveic::en: and usee_ .%s ... u..,. 2 . ..

.i...-. . . ,. . 1, . . . e ,.
. n . ,y .... ...c.... .n e.::.. -

. c. 3-.ejw.e .. ., . .
. . . .. .. ...w .....:,..

adde ) ...ei*
|

| '

,

...,

../ tc. a: e:4-ic.ac:
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,$/ w*/ ? . .pIIw] 4 . s. % . I*/I *** ** - \L .. . e . ......e -M. =

.

..,2 ... ,,..

( 4// 1. a . ,I 1 4 i 10 , ..
.

.
.

I

L .
-1

.

r - ,- - - -,, . , , - , - - - - - - - - ----- -,



. -_ _ _

.

,- ', ..* -
..

. .. .
,

. . . .
. ,

. .

rp-,a.
, .

. . . .

Ecth cases -- and the subsecuent distric: c:urt decisi:n in ."ader v. Rav
* . ...

.

3 -- can reas nably be c:nstrued as a' judicial rec:gniticn that in.astablish-

J . . ing standards t: regulate the peacefd1 uses af nuciaar energy the C:=issi:n
'

.

.

. .
.

=ust ma'" balancing 'Jud;=ents, taking cost factors into ac::unt. M: wever,
'

I
' -

consideration of ec:ncaic facters is neither specifically endorsed nor
..

.
. .

specifically rejected in the decisiens. :- -

.
.. . , ,

... .

his judicia1 endorsement for c:nsidering c:sts in sta:idard-setting carri.es
-

. . . .-
.

over into the.,C:=fssion's adjudicat:ry functi:n. Tne Ccmissien's cpinicns
.

in individual cases rescIve disputed 901idy issues and'5n so dcing anncunce
'

, ,

4 . . ..

general rules of broad appifcatien. In the formulatien of such adjudicat:ry -

'

rules, the C:mmissien seems equally entitled ti make' batahcing Judg=ents.
-

And, sim1 Tar 1y, baTancing judgements may be made where the subject area is
'

'

net ccVered by any substantive regulatica or general policy. Mcwever, ,'

OV making the'applicatien of rules to the individuzi case turn en ec:ncaic or

similar factors, or granting.ta=,:crary er ;er=anent "enemp: fens" fr:m the
'

regulaticns en a case-by-case basis, ap.: ear's not to be supported by these
,

cases. Rather, that resembles the c:nsideratien of individual investment :
.

'

which the C:ert in PROC fcund absciutely denied.
. .

-
.

. .
. ~ ~ ' *

(4)AcencyPractice .
.

. . .

(a)Idiudicat:rvDecisiens
'

, ,
,

' Tne AEC's (and the C:=iss.icn's) adjudica::ry'decisicas c:::2in no reference.

to any balancing pr:ces:. Indeed, 'in its adfudica::ry decisi:ns the AEC
|
;

22f 352 .:. Supp. .'ac, 95a-55 (0.C.C.1973)
. ,

-
1

| .
,

'
1

* . .
.

.
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.

'the dacjs i:n. :n !
O any suggesti:n that ncn-safety fac :rs ay en ar int:

,
.. .

)
. . ,

.

.s
-

t.h.e o R " C c .= s e ".. . = .2. .:. ~ s '. a '. .= >. ". . . '. '. " '. .' . .= .- = e. .,. n '.. = . . c . .- .a ' , '. .' . 2. '. "h13,-. e..=. '. = '.,v.
. . . . . . . . . . . y-

. .. .
.

. is the first, last, and the . car anant c:nsideraticn in an.y dscisica in the
.

;

issuance ci c;nstruction per=f t or a license to cpersta a nuciaar faci 1i:y." ",
, .,.

.

.
. . ..

.

In the ::atter of Industrial 'r.'asta Dis:csal Ccro. , the AEC ade:ted a c:nserva-

'si v *. s a '. .= '..v .c .. r s a e..'n'.c '.'.= .1 'u c .=."..c'. .. ". 'a c =. =. d'.s- sal u'. ' j . . ' u. '. .. .= '. .= . '. = 1 s .
.

n , .
...

.
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ca, ir.ica as '..."civin3 . . .- ..
. . . ..

.,
..

.
.

, .

; h .a.s. ] s..%. g.e.c' $ 4 ', a. .y , c.e.4 e. L, e n s. < a. s p. + u.g u. ,. g .e .. n, . s..%. a.( . .. ... { .e .:s " .

f w y s '.3 c. ...e a.e . :. .q ek ..
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.

sien's desire tc assure the public that primary weight is given tc ;ublic
~ ~

c.. ' i na ' 'i c n c 'i r =. . . . .' 'w r.v 2. . .5 .~. .~.. s 'w '. . . =. T. '. u . . '. '. . 7 s"' - -
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In the Cc..lissica. b -
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feasibility of plan: operatten~ to interfere with the ''cencrollins cc05i-'

.

.:y' /
.
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. . . .. ,

.

'. .

. . .
. -w =. - C . .. . . .= n. v ('.". .= '. . . =I n '.' . e ...- . ,w r e. .e.'. C'a.#s'. .. #3 'a..# .=. v. .s n '< =. = .m* '. . .. . '. C:

. .

.
.

4
. . . .

Yankee A:cclic ?cwar Statien) -- the ;eci-icners argued that,. 'n accit;.
. .

. ....

en.

to the tie?A c:st-benefit analysis, the At: ic Energy Ac: r= uired casa ':y-
. .

case weic.hinc. 'cf safety risks ac.ainst e.xc. ectad benefits. t A;ce=I 3: arc
-

.
.

. .

. .

. .

.

.
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fcund this argument inc:nsistant with the "nermai i=per: cf the terms used
. . .

. by Ccngress and the C:missicn in their f:r ulatica.cf (safety] s:andards." .

- . ..

, , ' As the. Appeal hard saw it:
.

. .
.

. .
.

." The decision as to whether a threat to healt'h and safety is
posed by any particular activity c'vicusly dnes entail ano.

~

assessment of the nature and extent of the risks invc1ved..

Sut the quantum of protection to, cr endangerment af, pdblic ..
health and safety is not dependent likewise upon hcw much -

benefit will be cbtained frem the activity. In the pre;ent.

centext, a specific nuclear power faciif:y is nc safer b'ecause
it is needed and, by the same token, is no more endangering to-

' health and safety because it might be dispensable.
' --.. .

.

"We might be prepared to lay the statutcry termincicgy to.
. . '

cne side if there were legislative hist:ry reflecting a
congressicnal contemplation that the safety detarminations
mandated by the Act might, in scme circumstances at lease,

" .

*
.

involve risk-benefit balancing. Our attantien has been -

directe.d to nc such history and, insofar as we have been '

able to ascertain, there is acne." 33],

Whil,e broadly stated, the Appeal Ecard's holding is fairly limited to licensing
_

V,, decisions in which a permanent depa'rture from existing standards is scught en
'

,

.

~

a single case basis, cn gr:unds of ec:ncaic or similaY facters unique to the

case. :W- It is a fair inference from the Act and the case law that C:ngress
.

intended the nuclear industry ts be subjec$ to a system of unifer.n safety and
,

.
.

security standards.
-

. . . . . . . . . . .

..
..

'

,33/ 6 AEC at 1006-1C07. .-
~

-

.

3M The Maine Yankee reasoning may net be legically reconcilable with the-

position caveiaced in the previcus sectica cf this paper, that baiancing~

is appropriate in cases cf rulemaking and general subs:antive ;clicy
,

making. The same basic statu :ry standards a:cly. If the Maine Yankee
reasonine was used, ec:ncaic cr' similar ::nsicerations wculc ac: :e -

appropriate even in ruiemaking and general substantive ;clicy makinc.
Whether or act . Maine Yankee can be distinguis.1ec as suggesocd in de*

'

text, ec:nc=ic or s:mtiar c:nsidera:icns are a:crecriate in ruiemaking
'

and general subs:antive ;clicy making. Wh f i e i t is' t uc tha 2e
"quan:um cf er.cangcr=ent" Of pualic heal 2 acc safety is ac: da enuen
cn the. extent cf the tenefit, this is nct necessarily t: say da*,E -

' ,
)

. tiven a ; articular " quantum of endangermen:", :he extent of the tene-
fit shcuid play 'no reie in the judg=cnt whether 2at ":uan: m of

| endanger =ent" is c:nsis:ent. with "adcquate protactien" and "reas:na:e,t
| as:urance."

..

6 . . ' . . .
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m n . a ': a w.a d C .s .e. .a : s *. e :. .. ,,h { C.% . w .-., y .,.1:n,a. e .: :.. , ./..r.:,~.1)* s :
.. . . 4 . . . . . . . . . v. . .. . . .

( i .. . .!,W .

.~ ' a .e, 1.e .J a.e. :. T a.d : a. ,. . n u~ ~. 1 C ' . s. .s .e . n.e.
- - :

a. 1...e, '. a , ~: f. a .n. . . . ".
-

4.. .. .. .. . .. . . w

.
. .

.
.

* c:ntinued c;:eration during a peak-;:wer seas:n, cc, as in the- .

. .
.

case of the recent C;n Ed reques f r indian ?cint 1, : burn up 'he c:re. ;

. .

.
. briad "ac5nc ic" c:nsideraticas are ina.:.r: riata.In this c ntext. .cr

.

- .
. .

'..'.7.- =..~s=...,.'.#.. ..= v"=s.exa...pl a , C .7 e.d. ' 2- '. .'.a i r... = .a. s 's .= '. c- d. i. .n e. ". ,. . c . '. c #. =i 4w ..

that unless the exemptica was granted, 7CC,CCC barrels of imperced cil
. .

.
.

we'uld have t: he c:nsumed, c:ntrary to ''the anncunced energy ;ciicy
. .

..

.

objectives of Yhe Fresident of the United States, the ::st im,:crtan. cf
. .

.

.

- which is to reduce the c:nsumpticn of fcreign cil." It wculd be whcily
. . . , .

s . .s #, d .= - s u u.S *. .-. a d i .v , e r.= ....= '. .=.- = d.< r..a c '. '. c.= 1 #. . .- '.n' i. s C .....i .e s #. w.7 's: --
.

|
s. . .

!

issues in such a narrow chntaxt, aven had it the auth rity to dc sc.
.

-

4 * .
.

(,) cm.n es ..,ga. c ~ : . , ., a : .a.gn c1i i s n . ., ,. 1 3 ., .u. . ,. .- . ~ .u..= >. a ,s. as..~ - ....s. a .. . . . . s.... . . . ..

.
.

.

, c.al:n i .service acu.d .:e alsrupted by r. ..auure : gran- tn.e axes;: cn.i
.. . .

that safe:y ceasures should ha ;cs ; nad fer a brief pericd of peak de .and,
. .

to preserve necessary baseicad capacity, might present a differen: case.
.

.

T'. a. . ru i = s r..= a.d. . .c '. 'w . a e-i #. =.d. we r.'=.. i.v '. n d i .e - = .= r" c # "...a. .a . . . . . ... #. c r.a
. . . , s . .e.

.
.

~=...*q'i.".. r =.v i ". 4e t .k. a.- a.r- i '.#. .s :. .=.v- .i .e.c,, a u '41 'i s''y an.d i *..e ."s.....=.". tw .. i .-
,,

*
. . .

may; cr ::y not, sh:w that ne substantial danger w:uid be ;: sed , y brier.
.

:
-

,

! waiver of reia ati:n cf 'ha :-les in pa-ticular cir:u= stances. Alter.ative
,

=casures :ay ; er=it limited. c;eratic: t: c:ntinue until the dem=nd .:eak ils ,
'

.
. .

passed. H wever, if the indust.y can saek :am:crary relaxati:n cr Waiver ^7
,

; . .

1 I 91 liI rules en a basa-by. case basis, urging ec:ncaic cr similar :atW5
i

I

e .

>>

\v/ ,

. .,

.

&

-_ .
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avenue will .be open fer nuclear c.-itics to siek lamperary upgrading cf thep
(") ..

. ceneral rules en a case-by-casa basi's. The better d:urse of actica is t: *

-
.. . ..

: Timit i::nsideraticn of' ec:ncaic or si.di.T..ar =atters 'in appTicaticas for
*

,
.

. .
-. .

.

waiver of rules to cases where the applicant or licensee. can shcw less _._

bu'rdenseme alternative measures to achieve the same degree of, risk reductien.
-.

'

The Cc.=sissien's present rules (with ene very limitad exception) do net pro-
. .

vide clearly for c:nsideration of. ec:ncmic cr similar matters in the appli-
. .. .

, ,

catica of rules or in de granting of exceptiens or waivers.
.. .- ....

,

..

'(b)Rolemakine
'

..

-

._'
'

. ,
.

. -.
*

. . . .

. -..

b'ith few exceptiens, there appears to be no indicatica in any of the AEC's

rulemaking precaedings that the statutcry teras " adequate pre ectien" and
_' .

*
.

* unreasonable risk" permit cr require scme balancing judgment. AEC stata-
a

ments ac'::mpanying pr:mulgaticn of safety standards said little, ab ut

resuiting industry cascs, perhaps reflecting a self-cinscicusness ab ut

its dual "premoticnal" r:le. fer example, the AEC's' lengthy opinica .
-

.

'

acc mpanying pr:muigatica of the ECCS rules says. virtually nothing abcut

what was in fact a main focus cf c:ncern, industry c:sts. ~- / Yet industry
"

-

. cost is'chvicusly a valid c:nsideration; sat *e:y s.t:nd:rd: ne :s::rily .

..
. .

. involve trade-cffs between c:st and increased =argins cf safety. To state
I .

,

the ext sma case, the C:cmissicn presumably c:uld devise regulaticns
_

pr viding for virtually risk-frae react:rs, but they_wcuid be sc expansive -

.

.

l

* ;f See Acca;::anca Critaria for Energancy Core C: cling Systems . .W-72-12-
, _

1 ICES, n sac.
.

d
.

- .. .

.

_ _ _ _ _ . _ . .

. _ . _ _ _ - _ _ . . _ .
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that no reae.tcrs wculd be built by privata'indus'try. .More realistically,. -

(_ .: -
. .

. . .
..

'

% a proposed safety standard with high*c sts and a very' marginal incremenc -

,

in ' safety could p'r:perly be rejected 'by the C:missi:n c.Y ec:ncmic grcunds..'
. .

..
. .

In our view, the Cemissien is fully authorized to tie new safety recuire- _
,

. ..

ments (as it did explicitly in the ALA? proceedings) to a ec=,carative .

.. '*

assessment or cast.36 /
- - -

'
-

4 .

. . .. .
. ... . , ,

:. ..
. . . .

There are a few cther significant invocaticns of balincing tachniques in a
"

. .

.. .- .
. .

.

- -

rule making c:ntaxt. Under sectica 274h. of the Act a Federal Radiatica
.

. .

C:uncil .(FRC) was established "to advise the President with respect to radiatica ,

. . ._,
.

matters, directly or indirectly affecting health, incTuding guidanca for all -

. .

Fedei11 agencies in the ic =uiatica of radiaticn standards..." E in FRC
*

,' Staff Report No.1, "Backgrcund Materials for the Develcpmenc of Radiatien -_

.

J Protecticn Standards", May 13, 1950, the FRC recer= ended that " radiation
,

protectica standards...be estabitshed by a process cf balancing biciogical
.. .

risk and the benefits derived .frcm radiation use." This rec:=endaticn was
. . .

adopted by the Fresident, and the FRC guidarice served as the basis for the .

- a
a=endr:ents to 10 CFR Part 20 which beca=a effective January 1, 1961. 2;

- .
. .

Since that time the AEC's. radiation pr:tection standards have always been
. _

.'
based upon a balancing pr: cess. rta .

. .
' '

.

.

3.j/ See As Lcw As Practicable Opinien, NRCI-75/4 273 el sec.

57/ The functicns of the FRC wars vestad in the Enviren=enni ?rctectica
Agency under Racrganizaticn ?1an Ho. 3 of ig7C, and the FRC was abclishad.

.

25/ C".J{ A::mic Enerev Law Repor a- !4C46.
-

30/ In Cr wther v. Saabere, 312 F. Sc::.1205 (D. Cole.1970) this baiancing
precess un rac: gnu:ce and endorsec. .

n
(x
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' ,exe1ption, en a casa-by-casa basis, of the ;cssession and use cf the
.

~""

freduct frem the licensing recuirements of the Act. The AEC's .ceiicy-
.

. .. .
. **

statament in this regard states in part that:-
.

.q . .
.

n,..r .,.a s c, a r. o c =a. c...s.. .,.. c r ..c. 1.1 t s = , . .s. . . . p. . . . .
4. .

. . .. . , .- .ee - e -y
2

e. s e c . a . a . . e.u. .s c:. . ,.e.- e s .. r s : = ~. 4, -s, .. . . ... - 1. .e .=.8 o e. ,
. ...w . ...

apga.~ent usafuinass i tha pr:duc . . .
,

.
.. . .

., .* *-
. . .

- .

.. .
.

. . .
.

. .

I . 1 s cans :.c e,,.d ... . as a .. .,. a . .1 -s .c ee.- u .- <...,e..43 -- ,,- .

s w. . . .s .
.,

.or a ty :--7:r distri.utien will uua usarui c: sc e deg.ee.
. . . . .. . .u .

t.u.e C:=t.ssion will nc attempt an ex ensive evalu.ati:n or
.. .. . .

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

the public cegree or canarit er usa uir.ess or a pr :ue: c.

. . ,

the public. '>c.:ever, in casas .ehere tangible ban = fits to
.w. .,JbIIC ar. qu.s. ..3:i,.2..%a , , r . ./ , I .J .

- - ,.w;..,.. . . .. . ..w .,, .
-..w .-w. .

.

' ay result in Widespreid use of radicactive materiaI, such=
. . . . .

cia. .te=s, c.ge w;ecree or usaruiness ancas in cc==.a.n housen.
'

1 .. -

~)
... . . . . .bener..t taa: accrues : tn.e pucitc :ay ce a ceCiding rac::r.i.

, s .3 o :.42 -A n ,. a. * 1 c.J 1 r , s. C._u_. 4. e s 1,., n .. n s . w s .. . 3. . . . ,
- - -

Jm- , . . . ..

. radicactive ma erial in t:ys, neveities, and ac:r .=en s may
be of marginai benefit. aoj .,

.
.

.
. . . .

.

(- ) e. n - . ,s s :. r . . ,1 . ,. e. ;i.., n v ,.nd . . ,. ,.a r . r .,. y. c..- s :. ;. , .n. r.
- 3 . . ..- . a . .. .

.

:

n.:. s 'a i .=....= n's b e.#. w--e u. . . : .= s , '. c n.3. 't e..... . . 1' '.'. =. .= s = c.d r=. .r .a- ' ''.a. : , = ' ". . .= .q ..
'

.. .. . ..
. . .

.

have varied en the cuest' .i whather, safety jud::ents recuire s:ce *:aianci g
.
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' Licensing and regulat:ry decisicas bnder the Act are 'te:be based primarily
.

. . .

apin c:nsideration oi matters af pubTic health and safety and c:= cn da-
.

. . -.

fense and security rather thati a broad "public interest" ar "public
. . ..

c:nvenience and necessity" standard. Under the Act, the C :missi:n has
.

nc general candate to pr:::te the public' interest or welfare, cc other
'

.
.

'6. . a * * 4. . s. g . . c 'w " $. ".'I# ." *. " . r " .# u' '' *#
%.n" a '.#. c1.2 I "" .'.i. s s . , '1 i C i . .e . Y a.*. ,Jo e. . . . . .~

. 2, .

. cr absciute safety cr security. It speaks of " adequate pr:tecticn" and
. .

.. .

.ieither the Act ner.its legislative history are'unreas: nabi e ' :'is k. " '

. .

clear rdsarding what fact:rs are t: be c:ns#dered in maki.qg the jud;:ent .,_'
.

.

wh, ether a particular cuante: cf risk is c:nsistent with "ad=qua te pr:t:c-*

.
.

tien and "no unreascna':le risk." Substantial judicial sup;crt edists fer __

-

. . . . .

'the prepcsition tnat this jue; ant ca..s Ice a ca.ancing cr act:rs,. . . . . .
: : s

. .
.

. .e =. . . w r :. ...~.s '*r . .= T p rs. c. . =.e s '. 3 = +..... i c a.. . = ." v, ( un' '. w.'s . . .' n . -'' '- 'incT " din" '..*.a .; .

..
. .

.a es, r:ugn.iy, in: ,ndustriai c:st), in reacntng general ;citcy. . . . . .

i s i

..

.
. . -

c:nciuslens. .
.

.

'n'ere the N?.C Wr.iting en a CIean sIate, the At::=.ic Energy Act Cight b* .

.

'..''. e w .. . .. #. .e. s # - ". '.. '..'ka #. u- ~. ~
_

P
bT*..Sd.,l,y, s. s a ". '..''.a-i . #. . . ", C ". 7 s '. '.'*. d. a.v a.n ....a . * .sw... ;.. .

.
.r

f
aC :ent such broad na i*nal needs and pr:blems as EC. argent naticnaI .00'.ier .

.

.

.

, e
. ... . '4 .s * 4. . . c., s .e . .s .y*{ks, 4.

1 * *

.n . ,. s. . : .7 w.1's, s * o: -e..o g a.r.a , /. c. ,. e n w . .,. e..y. so. 1 . . .a -
... .

1.2.i. s .s ~.5. s 1-*t

*, ..e w- .. .s =V. .-., .- n i s./. . * k. m. a g . .,r. . -. w-'... r..j s.s . .d .. ..'

.. .
. ...

. . , . ..:... . . .

P. ... 4. . : c ,l ,. r,of % . 3. A. f f. s w-.. e. !. .n . s T ..f e ...~J. 3. -.a- . .. .=. . . d. .= *. .s . 1 /
4*

J.

b
| g rs..q a.s * k. . .. . . w

. ,. 2 ... .,

1 .

,,,_i,,/ C n - . .. . as e. 3 . .3 c *.s .r - a s. a nt . L ....J. e s 4. c a. ' 2 .- a.ro '. a . .ry e r. .a. .m .. .s .a si
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... a , . . .o .. ... .

'i .
<a - .

; A .
... . . . .
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Such an appr.cach uculd present a sharp departure fr:m past practice, carrieds,
i

cut under the scrutiny and with the appr: val of the Joint C:$::ittee.$ The -

,
.

5EC's posture was that sa'fety is the everriding c:nsideration. C:nserva-*

,

.
.

tism in design and " defense in depth" were the watchucrds. So far as ue.

.

are aware, emergent national pcuer needs and bread "ec:nc=ic" argu=ents |
- ,

; ... . .

(as distinguished frca direct industry c:st and other direct impacts) have l

. . .

. never been publicly deemed justifications for relaxing safety standards in
. .

particular cases. ' If there is to be a * departure fr:= past pi actice alcng
'

'

,
.

'

trie'se . lines, it uculd represant a majer policy shift. It is likely c':urts

would insist that this shift be ade " Congress -- or, alternatively, in -

s==e mcde (such as rulemaking) which wwid permit notice ~ to the C:ncress -

'

and possible Congressicnal reactica before the change was. put int: effect.
. .

. ..

.('b) fla'icnal Enviren= ental Felicy Act of lg6g
s

.

In additicn to the requiremen:s of the At:mic En,ergy Act, lie?A requires
..

systematic analyses of the c:sts and benefits of cajcr C:cmissicn actions
.

. .

! significantly affecting the quality of the .hu=an envir:n=ent. Ec:ncaic

impacts may be the decisive fact:r 'in regulat:ry' decisiens under tie?A.43/-

.

'

H:uever, :lE?A exp'ressly provides that its pc1icies and gcals =are supple'-

mentary to these set forth in existing authori:stiens of Federal agencies."ta/' -

. ,

.

NEPA dces net, either expr~essly er by implicatien, repeal any existing

law ,a:c /- - including the At:mic Energy Act of 1954, as amended. Rather, NE?A
. . .

impcses certain additicnal resp:nsibilities upcn the C:=issien as
.

i2f The significance cf close Joint C mittee oversight and a.::arent
ap r: val has teen stressed by the ::ur:s since tne landmark FSCC

(~3 case. ?:wer Reac :r Cavelc::ent' C:ro. v. El ec t.-ical L'ni:n , 25/ U.E .
,U 2g5,(1951). s i eca l v. . EC , s u:ra .

12/ Calver: Cliffs v AEC, 449 F.Ed liCg (0.C. Cir.1971) I
"

di/ NEFA sec:ica 105 -

a s/ U . .< . v. ec.UF , 412 U..e . .5:. (1. :.7'.).
,

i
i

._ .
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% .

require ... agencies to cedsider envir:ncantal i: sues jur' as $ hey c:nsiders .
,

. .

... .

..
.

.

other matters within th. -eir mandates."g' j
.

.
--

...
.

. ..
. .

HE.?A. impacts'C: mission decisicas regarding pubiic he T t". and safety and -

.
..

. .

c:=cn defense and security in matters whers cest-benefit c:nsiderations-

indicate that require: ants ab ve and Seycad th:se recuired by the *ct

shcuidbeadcptad.$ '

- .
. . .

.
.

. a
..

In the Calvert Cliffs decisica, the c:urt defined the trade-cff cr ba'ance
.

.
. .

. . . . .or envir:nmanta,s r.act:rs against ec:ncaic and tec.u.nica cnes:
.

.
.

The particular ec:n:mic arid 'echnical benefits cf planned [
actiens cust be assessed and then weic.hed a:ainst the..

environ = ental c:sts; alternatives must te c:nsiderad
which wcuid affect the balance cf values .... In s'::e .

cases, the benefits will be greac enough t: fustify a --
.

. . . .

p certa:.n quan:um or environmenta.s c:s ts ; in o tn.er cases,
'

i they will not be so great and the pr::csed actica cay
have to be abandened er sic.nifican-i.v. altared ...._dU_

..

It may he maintained that the relevant NE?A trade-off is the e::cas's Of
.

.
'

benefits ever c:sts which have been directly ac :ented fer, balar. cad off

against these envir:n=antal c:s s which risult fr a the pr::: sed acti r.,
.

'

but which wcuid net be ac::unted f r in the marketplace. As an e.xa :le,
.

.

'

2.,,.y . r .. ....e s ] . c a e 3 s . ~d .
4j :c.2.}9ty c ,.sisee sw. n e *..s .f 3.. a64 e. *. .,e. s. .~~ ~~~s. . s w y. .. a . .... ..

.' -
.

benefits ci ai -s'-~.a wiya. p. wee ] .i 1". 2. . . c 1. s .1. . A. s . '. s s . . p - e. .1. :. . . :-1. . .y :. .- . . . -2-r ~ .,.. . . .

r .
'

.=...e . . a..s. ] t. .. . .a q*. g *. 2 6.e.m.. a.q ?. .
,

.

. . .
.

* . . .
.

_6 / .8. 8,0 7.74 3. w }}*I , l 77.A'' 2. '. 4' M.d*
* *
.. 9/|

. %
i
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.

(c) . Enerev Recreanizati n Act of 7971
*

:. . .-
.

.

.. .-
.

. . . .

. Tae Ener y Recrgani:stian Act of 1974 does not, by its ter .s, amend any'
-

.
. . .

of the substantile public health and' safety and c:=en defensa and security
,

. . . -

: . . .
,

standards sat forth in the Atomic 7:ergy Act of 1954, es amended. The| n
,

. .. .

Heusa Ccesittee Report specifically stated that "the Cc= mission will c:n-
,

.

| tinue te carry cut thosa [ regulatory] functicas under partinent pr:visicns

of the Atemic Energy Act of 1954, as amended ...'' It thus could be main-
. . .

.
. *

tained that (sinca the statut:ry standards remained unchanged) the fact:rs
. .

. . .

for c nsiderstica in applying the standa.rds shculd also re=ain ur. changed.
. . . .

.
.

. ..
. .

A contrary argu ent drans on the maior purpcsa of the Energy Re:rganiza-
-,

'

49
tien Act of 1974, te separata the "develcpers" fr:m the ," regulators".

/

t
' This was emphesized in the Senata Rapert which, in descriving the appli-

. -
,

cability of sectiens 1, 2, and 3 of the Act, states that "all referencas
u .

.
~

to encourtging, pr:moting, utilizing, develeping and partici;ating in
. ..

.

'atemic energy or the at:mic energy industry shall not be applicable t: '

,, 50/ -

the [C:missien J. - On this view censideratica of such matters as pr: grass-

in the utilizatica cf nuclear anergy, ecenemic impacts, and " energy
.

. .

independenca" would be tantaccunt to axercising s:me "pr:::ticnal" functi:n
. .

c:ntrary t: the intan: of C:ngress.-
.

.

.
.

: On balanca, we view the first of these t'.vc readings as 9.e I: ender: c:n-
,

. .
.

sideratica cf these fact:rs is not pr:hibitad by the Re:rganizatien Act'

.

.

.

ca / H. A. . .;.ec. ac. 32-707, 93rd C:ng. ,1sf Sass. (1973) at 22, I Leg.
Hist. 413. There is no indicacien cf any c:n:rary , intent in the-

legislative his::ry.. . . .
.

. . . .c
l 49 / Sectica 2(c) of the Energy Recrgani.;ation Act of 1974, as amended.

See aise, 5. Rep. Nc. gI-950, 92rd C:ng. 2d Sess. (197*) a t 2,19
.

27,11 !.eg. Hist. 965, 952, 990 t H.R. Rec. No. 93-707, 93rt 0:ng.,
lst Se:s. (1973) at 4, I Leg. Hisc. at 295.'

'

j' - - - -:.w e s u ,. s,.non ,. b,

i
. . . -_

-. . _- , .-
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:: ; :,. s . , s , . . . s.a. t c . . c :. .n. :. . ~. a .. .= ; .- . a.s ,Ir. .1rs., 2.2 s u. ., s. :. s . . s : n. c...,:- . .-
... ...-.. . . . . ... - .. . ....

..

Ls
.

. .

"

called f:r by the Act is, strict!y speaking, the exercise cf a reguia-
,

.

1.

'. . tery functi n -- not a "pr:=cticnai" function. Sec:nd, the ccnclusicn '

. .
..

'

that ba1ancing ."ude.ments are catted for is based on the rec.ulat:ry .-
..

.

. sections of the Act, not the preamble sections referred to in the Senate '

. : .
,

' report. i~1ird, if 'ha statutcry standards are unchanged, the fact:rs t:
.

.

be censidered in appiying the standards shculd also be unchanged.
. ... .

.
.

-
. .,

.
.

Tile legisiative hist:ry of ,the nergy .tecrgani:atica Act of 1974 suggests
'

Ithat'C:ngress scught to enhance the regulatien cf nuclear energy by ,

.

. .
. .

perfor:n a purelyestablishing a separate agency with separate pecple t: -

t

r =. . ". '. a '.e rvn. i s 2 '. .. n o '. b.v '. . r- .s i n c. d ' '. '. =. r =. . . '. s '..=. '. ". +.. r.v c '..: . .d. .=. . '. s .--
. . .

.

spec 1 ,.ying c1,.rerent ,.act:rs r.cr c:nsideration in ma.,c.ng ;uclic nea. a. . .. . . . . . . . . .

t. - . -

,

and" safety and c:=:r defense and security judgmen 3. Thus, cn balance,

we conc'"..d.a ' ' . a '. *..'. e . . a c '....= n 's c#. ".= ...=a..=.a..='.'.... .- c '. d. - a. .e r. -: #- *.:...e- j- -
. .- . . . ;

.
. .

affec- the basic cenciusi:ns set for%, in A. abcve.
.

.
.

..

I '. s .*..u i d '. .= . .c ' .a d. 'h.=.'. ''.i s c ne'n.'s '. v n # 5 c n '.. .= . .v '..- " = v'.=.ws o'. .
.-

. . . .. .
. . . ..

.

. . ,.X s, e..a].v .34. n ~3 . da '..s for16

s .i. e p. . ,. .a
. > . . , .an . s.n 3. .li s :s w.s 3

-- . *-
- ,

ss . .. u . . . . . . . . . . ..

's..- 3.=l.". w n ".. >.n..=.l = C.=.d. c- ..- 4..2.--"..=.'..=C
.NRC. T. . a. 'J. - e .a ,. e s i ' '. c . . .- =. s 'a- a . ...

s... . .
.

- .

! a al ,vs 'i s '. ...=. a =. . s 1 = w . v .= 's ' s ..- . ,v '. ' . ' . . = . :=.. - = n i .- =. .'. .m. A c '. . : =. '. .* ". e. =
'' ' # d . .

:....
in - .

,

,

c..4 " 7 /*
w j d a* ..* ,a .c L..s i ng c:s .,. 4. c* e A. 3 . w. .. J. . . . . * . . s.1 's:. ,s n6. 00. . ,*J -*

I .i..* * *
'

'..b. s
w..w...... ..o ..;. ,

- .

.,.. 1m....G ;.ar.y . .c *. s3., . . s. e t n g . ,w .1. . . , . 1 *. y. 2.. e. o. . d . . a . J. o.1
*--* * 2 .. .** . .

.s d s.k.
. . . . . . .. . .... t..

.

. , F. , , e .n11 1 o . . ..,.. . ..
. . .

cuac appty t:
| 3 spec 1,.y unica pr:vist:ns cf the r.ec. ..

,. .. . . . a
.

.

. . t.- , 2.,. a l* s 1 (* . . - s = 1* I e.
- ..S.**..*;

i s . '3.s .. e 1' 3.
.. G. -. e '..J ..*

~~ .. . ...o
and .d.n. :s s.k. 6.e. k . * 4. . In

*
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! .
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O which was inserted in th$ legislative rec:rd. i~u t =a=:ra,ndu s ta tad
G - - .

.
.

.

that several previsiens o.f the act, including Chapter I as a'whole --
.

.. ... . .. *

which incTudes the findings Tanguage abcut the " general welfare,''- .

. .

~ '' standard c'f ifying," etc. -- wcuid apply to both agencies. -

,

. - .
. . ..

.
--

...
. .

The Hosmer me=crandu: 1.1:es an this ,:oint and in'effect c:ncTudes,
,

withe'ut further anafysis, that the NRC =andata extends to considerati:n
'

'

of anything* arguably in the naticnal . interest. But there is a simpler
,

.,

and =cre reas:nable explanatica why the General C ensel's =emorandu:
' -

-

_
' '

s'tated, that the findines in Chaptar 1 'wculd ap,1y t: both agencies.- - :

Sc=e of the findings and declarations clearly pertain to regulatory
'

__ .

functicas. $ Others are applicable cc ERDA and NRC, such as subsecti:ns
! .

2(f) and (g). Still others have.a strengly pr==cti:nal flavor ap,:r:priata'

_

V
\ caiy to ERCA, such as subsection: 1(a) and 3(a). Since the:e findinds

and declaraticns are Targely c s= etic in any event, the drafts =en of

the =amorandu: understandably did not go to the tr:uble cf pointing. cut

,
which individual findings shculd apply to ERDA, which t: NRC, and which ,

~

to both agencies. . .

, ,

.

-

.

~

In any avent, for the purpose of desar=ing the substantive sc:pe of .
.

,
-

-

| the agency's =andate, ths Hesmer ;csiticn attributas t:c =uch weight
:

to the findings and declarati:ns in Chaptar i ci the Act. Such s:sta-
.-. . .

'

=ents may be s'iven varying legal effects depending up:n the centex:-

.

L,_, < . n e p . 4 0 .
-

3 :.1-::. 0 cn .z. u- ,. , p p . u-c : ; .u. . R e g . :, w- c n-- --
i.

!H.R. 11510, ;p. 25-23. -

| 52/ Fcr example, secti n E(c) states that -- I'
-

I g |

' "
The pr:cassing and utili:stica cf scur:e .

byproduct, and s:ecial nuclear =aterial affect
intersta:e and foreign c:==arce and must be.

regulated ;n the na icnal intsr s .

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

Q- Act, they =ay reveal the riti:nale f the legislati:n cr. ;: int :: .

,
~

:

its c:nstituticnal basis. 2/ Ce they =ay help iead 2 c:urt t: uphcid
-

.

-

.. . .

.
'

a statute against a ciafm cf unc:nstituticnality en the gr:und that the
. ._

legislature had nc~ factual bases fcr its enact ent. 34/ In resc1vir.g
~ -

.
..

. .

doubtful cuesticas cf interpretatica cf ambigucus substantive provisicas,
.

. .

' findings and declaraticns cay influence the choice cf meani5g. But it
.

...

.is clear that legislative findings and declariticas have no independen:
. .

. . -
*

c:! a..4 '..'..>'w 'w.' . = v, a . = p. . . '. '. '. ' .= /. 'w. ' . ' . ~ . ' . = , '. '. > ny' ,
-

.

. e.. s,s '.a n 'w 'i v a. s. ". . a. r.- ' ,
'~. . .--... ..

-
. ..

=cre weic.ht than c:mittae 'repcrts and other lec.islative hist:ry.
*3..

'

.,

.

. --

.- .

khe pertinent legislative hist:ry, fairly read, is c:ntrary to the .

.

.. smar p: sis'.cn. -

ne s

. .
.

.

. . .

'C nclusicas - .
.

.

v/
-. .

. .
.

.1.1 s. : s .n.w ~wu..s .e n.?.
=

,L.- ..,1 s s :. w.n 1 1,. r.s.:. ..g c :. ur.:. e :. r :. , c l a i w . ,.s ., .n..a ...: . .r :st* - -..-
.. . .

upcn a br:ad ";ublic intarest" cr ".$ublic c:nvenience and necessity'

.

..s--. I 1 e :i . . . e. ,.... s .. , ... .o . . s.
... . u ..i e C :11 a s :6 wa ..a2

- -s.2 c, Tan. . . - . n. ,n a 3- .... ..w . ... .

. . ,

cr othar ;0iicies such as " energy independence". .Rather, under the
.

.
.

...=r.. - s..3. s .:. o.
.

:
n w.. { C r e.r ., e c *. v . ] c. .c*e , as c...,.,.c s. , a s s..i. . e..,.e .f*A- a .- . .

.. .. .. . .,.. . ._ ,
.

- . .
. .

C ...J. e. 3 . .n . F .S"."12 w w r.v e '.',i s.'. *. #. V o. s ' r *-3 8 a'e'c6 o f ] C. / 4 , .3 3 .3... .s.r. / e d , * * . . . .w. . .
, .

. .
. .

r.---
7. . -4 \i 47

- ...
.

, _ . JC, n. 2 .- ,:3 / ies Uni tac 303:es v. Caro t ene Pr:cuCts CO. , .

.

= . . ~
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*
.

.
i
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.
.%... ... 5 6 .-,
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.

confined essentially t: protecting the public health and safety and the
.

.. ...

G c:=cn def'ense and security. Mr. H szer's arguments in a me=:randum :
. . .

. .

the C missioners to the effect that the C: mission has a bread responsi-
.

.. .... . . .. ,

bility to pr = cts the generai welfare and other "::ational g ais," su:h as
~

-

.
. ...

energy independence, are uithcut Tegal merit. Miaever, the Act does ~

.
.

not recuire " absolute" prctectica, but 'only that protecticn which is
. .

" adequate" and avoids "unreascn'able risk". The definiticn of what c:n-

stitutas " adequate protection" cr "unreascnable risk" raises issues of
.

..,

general policy which may preperly entail a balancing fudement by the.
.

.S
. *

Cc :alssien, including censiceration er ec:ncmic costs. D.
-

. . .. . .. Other r.act:rs
- . . ,

. ,

which bear a direct and logical relatien t the C:missicn's c.andate
. -.

and which are reascnably within the C:Enliss.icn's expertise -- such as .

need for pcwer -- may also be, c:nsidered. This c nclusieb. does act apply,
) .

. --

V hcwever, to applicatica er w'aiver of substantive rules. The Comissien
,

1

. .

generally c:uld not c:nsistantly with past regulatory cr judiciai decisiens

per=anently vary the level of safei.j :: be required cf individual facilities
|-

. .

in ac::rdance with prevailing ec:ncaic cr..like c:nditiens. .'
;

-
,

|

Other fact:rs falling within the ambit of the ' general weifare" and less .-

.
-

. . ,

directly related t: the C:c:aission reguia::ry decisi:ns are 1crgely '

1

- -

.- . . . .- .. .. .. .... . . .

.- -

1
. ..

,

. .

57/ Wn11e a :aiancinc of factors is authcri:ed, neider the At:=ic Energy
Act of 1954, as amended, ner de Energy Recrgani stic AC Of 1974,
as amended, requires .a ciese balance t: be drawn betuaan redue:icn_

.

in risk and other fac::rs sucn as ec:ncaic i=: aces. Indeed , -the
- better view wcuid be ca: the pr::ec-ica cf the ;u:lic heaid and

safety and the c:=:n defense and security deserves s:ecial weicht,
and is net simply one am:ng several ecual and c:::e ing fac :rs.,

The baiancing pr: cess is 'theref:re unii%e ha: c ncuc:ed by the
Comissien under :: epa where n :ne fac::r is given s;:ecial i=:cr-

-'J tance. H haver, the C:=iss Mn c:uid refuse :: recutre adc:-ica
of a particular. teasure where the ec:ncaic c:s:s clearly cu: weigh, .'

cr are whcily cut of pre:::r:ica ::, :he cegree :f risk reduction'

that de ceasure wcuic offer. --
.p _ ,

_ . _ __ _ . _ . . . - - _ _ _ -
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pendence" yould fail into this same cathc.cr.v. ' The 'ndustr.v nic.h: ar:ue,'
~

- .

., . . .

. .

for example, that dependency en foreign cil should be reduced, invcking
. .

. .
. . .

..- .

a p. c.:, er. '. 7. a d =, a,. =. .q d .= .q c .=. " .'i 1 a ' c b.# =.r. ' i v .= . -" l d 5 .= ". " r '..S = .- =.d. ,- ". . . e 2. . : . .. . = n '.
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.
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sen.a . . . ~ . .:... . . .
. w ... ..

.. ..
. . . . . ....

. . .

.Therefore, it seems compelling that ener - :ciicies enunciat=d
.

.

.

by the Covern=ent, cf which NRC is a parc, as a,, matter cf
c. .u s e n. "., .S '. 'wo ' a. 'w.' k. e n ". . . '.c a c - ". . . . ' v .":."u # r. .''- . #. v i . . . " '.

-

. .

. w .
.. .. ..

1 ts ,).ueg=ents. Cne or. tg..e .c s : ex;ticit er t,r.ese ;c iic:es..
.. .

i.s that the Unitad States shall achieve energy fi.dacendence' '
|
>
' at the earlies: pcssibie date. .

.

. .
.

p). -

.

, , i n.g . e . .s. , .u.e c ....,: s ,:s o n ..a s . .o , . . ..J . ., T.,, . . . , . . ,., . e , e .8 :. ,. , ,. =. . . - ,:u w .

, w. .. ...
e .. w.u,

.

i nd e" e.".d a.nc =. " '. w- . 'w * = c."...'..y or ... -. ...a'.= 'w'..= - =. . . = " '. 'i u e i. '. .' r = . . c ..- .,.:... re

dces its expertise as an agency extend :c many c:=piex issues, inci,ud'ng
.

political, issues, involved in achieving t'.e "e,nergy inda.cencence" g:ai.

.e ., u a d .'. .= C.....1 s a- ', cn ' a"'.5. r1' '.]- ' =. c . .s #. 2 e. =.d '.o a.. '.=..".d ' a s"...'.~='...=,c,- *

n- a
.

. .

e
w i ,..r.i .c. w.. -o.n 27 .. --o -iv se s .y

.i. 3a,.,.u-C.3 ,,r w.e.es ww~J]C ..c+ s.- , . . ac . . ,
.w... 3 . .

.
.,

.. .. .
. :

s , n Ja r.a * n.e.;. u. .. f :. .a,. ;. . C.s . c:. s e..y:. e.. : ne s, C.u. c. . s . .4., .a g . u.g. co.se w.4 . . . - .. . ;.s.. .a .. . ..

. . .
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- ** i .. . ,...
-
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.

f . . t.,. em s , a. . . .,. . .. . wi .;"...., .,
- . . ..

.

unempicy:ent, etc. ven to state the pec;csiticn this way sugges:s the

.a . - . . .::,,a. . . . ,:-
2 :: . .u. . u ., . . . :. . . , ,.-.. g-di=.<.icu1~w.,s :...y iyas. . ,ya.n. . ....
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-
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~

p -(c)' Cencressienal'Testi=cnv and Ke:crts tc ' the president' -
.

,

G -
- .

..... . ..
.

AEC statements befcre Cengressicnal Committees and repcets to the-
-

-

, .. s.
.

President have been far frca censistant on the question whether -

.

... .

safety judgments require scme balancing analysis. Curing the 1g60 -

hearings before thi JCA5 en '' Indemnity and Reacter SafetyR,
'

-
,

Mr.. Pri.de, the AEC Director of Regulatten, tastified as foil'cws:
-

. . .
. .

.
. .

He have been asked to corm: ant en*a suggestien that the Atomic Energy
,. Cecmissicn require applicants to effer alternate sitas and to justify

*
' 'the particular sita ph: posed in cc=parisen to, othar sites..

.
.

Sita selection by an applicant covers many ccmplex facters in addi-
'

' tion to the purely safety censiderations. With respect to pcwer .

reactors, the additional facters include the locati,cn of existing
*

pcwer transmission and generatica facilities, pctantiaT icad
grcuth and markets to be served by the new reacter, transmissien-

costs, availability of sitas, availability of water' fcr ceclant
purposes, prcximity to railrcad lines, land costs, and many othars. ,

.

O. The Ccmmissicn's reactor licensing regulaticas are based en the
'

v
philoscphy that sits saiectica is the applicant's resp:nsibility,
site apcroval is the Cc: mission's respcnsibility. Whereas site'

.
~

selecticn invclves econcaic as well as safarv censicara:: ens,
site accreval cv cne Ccemissica snculd invcive cniy safety cen-
sicerations. If a sita ccas act meet tne safety recutremants it-

must be rejected by the Cec =f ssicn. If it dces mast safa:y retuira-
cents it shculd be appreved. .

~

A mandatory require =ent that alternata sitas be censidered by
applicants uculd produce one of three situaticas. -

-

.

First,. alternaic acceptable sites. To recuire a fermal s8cwing.

of having censidered alternata sitas and then to, ired =ctrequire that
-

the applicant go to an alternata ahich is censid sa fa
'

than his preferred sita, which aisc =aets safety recuiremants,
;

wcuid put -he Ccmmissicn in the posi:ica of salecting th.e -
_
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. .

.
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. .
-

..p...,.s i a- 2d. ), 1./
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-
.
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.

Of similar effect is the felicwing statament by Represan:atiya Mciifield
. .

-

.. . .

..
-

. ...
* *

during the same hearinc.s: ---
.

. .
. .

. .
. . ..

.

In c:ncluding this particular par: cf the hearings en t. a part
.

.v ,u r 33 < ..C..f. , 7 * s. e .n k .7 < - =. .=. k '. ' . .= .= .1 . '. ... =. . w a- '. " . . . = . '. "a l *i
-

2o: . u . . . w .g. .
-

cemittee that we want :: c:.. mand you fciks fcr the fine ich
.

1. ' that ycu are dcing and the careful i:b ycu are d:ing and the
. fact that you are so c:ncarned with the safe:y in this field. -

'a'e - = a l ' . = N.. . * . . . . ...i c , . * 2 ". .= .e. 2..d c ".. .a .r . .' . '. ., c. s .= r =.- . ... . . .

a. ays in existanca in a situa:1cn li4e this, whara e are. . . . ..
-

iw -

dealing with this type cf very danga.-cus catarial. ':.' = h e c.a.
-

tsm ve,f wii1 m2innin .ir ..r o . fir. -o re. e ce T -n'< f e n _

*sie h.~, ,. e,13 v < 2-s--+- . 2rs . n... -=e-;. ...c r ,-
.

> se,,t v.a ,e-e ie 'e -, m e.n ; n - r ., e v. m ,. . , -.9 . s. n * . ,,-.
-

. .
_

s . n e n ; ,. e ,ns-n< ~ e ,, e . . . , , , ,, ,,,~ ,- y ,r.. ~..-.

;

e e n ., t e+ 4,, e e 4 , -oe2,.s n, oe= v. . .
-

O
. As I said, .if we ha,'e ena lar e-scale incidant in this c:unt y,. -

we .71ght just as well wash cu: the whcia a:::ic ;:..ar pr g. is.
. . . .

You know that 'his c:.T.T.ittas a:andad :ha law t: pu: y:ur
c~. , < . . . . t n , s . . ... .. ry ,. :s 1 '.'. - . . (: ..,.s..= s 4 .= d.d. =. d. i.. 2./

.

- . . .. . . i...
.

..

.

/ed finally, even acre directly in :cint, 'is the fc.iiewine. tastim:n.v
..

. .

by Mr. .'4 nt:ing, the MC Direc cr cf Regulaticn, bef:re the Sub-
.

.
. . *

. '. .= r . .= . '. . . a 1 v - t .=. . . ' . .= .. . . . sc....~..i " e =. n ' ?.=., r 2 . . '. .a '. . c a , as c.=. .- .a # n 4'
- -

-, n t.-
. . ... o .

1 .

. .

C. . ". s . .=. c..- . . 1 . . =. c n ...", e . ... e. . . .. , = .- = .#. r.s d" #. . . .'.=..=.#....- . . . . = .% c .c '. '*.h. .a .. . . .

.-.
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-
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Senator Ribicoff: Oces the AEC ever alisw cest te st'and in the
C way of installing the newest safaty safeguard devices?
( - .

.- ,
.. .

Mr. Munt:ing: I would answer that. Senator. by sayinc tha. J

.

.

. under the Atcmic Enercy Act. tne AEC is enargea witn assuring*
.

,

the reasonable safety of tr.e facilities it licenses inc for'
-

*

i- that reesen. the first cecisten is mace witn regarc to
safety. If it costs additicnal menev, it costs acciclonal _.

menev. The cost-cenefit relatiensnip is evaluatec, newever,
,

as part of the environmental impact stataments that are*

.

prepared.
--

. .
,

,

But the first decisten must be what d6es safety require?. And' -
-

.

ence that decision is made, if it requires' backfitting, then-

. - .:it will be done.-
.

. -
. .

; *'. , 'New from time to time we wil see that sc=e safety issues are
~ .

;
*

core a matter of probability, and for that reason we will make
.

. Judgments applicable to future reacters cen;ing alcng, as -
~

~.

opposed to the present cnes operating, and as opposed to an.

early vintage. We will distinguish between them because I ,

think we must be careful that scme reacters designed for one
code of cperatica not be forced into a cede that is techni-

"

' cally ince:patible.,
.

, ,

- . . ..

'. So we have to be alert to that and I think vcur cuestion had
the imclicaticn .tnat cess 1civ tnat sncuid ce watenec. Anc,

.

! in fact. we cc wa C3 Ena w.
.

!

Essentially, hcwever. it is very imecrtant that we cut safety'

first. We knew tnat tais crincs econom1c cenaities. cut encse.
.

are tnines tnat cust ce ccrne. .

..
'

. Senator Ribicoff: I =ean, do the different utilities which
,

build these nuclear reacters knew that fecm time to time
there will be additional costs that they =ay not have anti- .

cipated when they first built i;he piant? - -

, ,
,

. .. . .

I
' '-

Mr. Munt:ing: Ye's, they certainly dc. And we hear a gecd deai *

.
.

cf complaint about this frem time to time.' The faverite phrase
for this in the business in "ratche~ ting" and we do have
ccmplaints about that. They certainly reali:e that it dcas

,

occyr. (0:phasis added). 4/ . .
-.

_ ,

..

i

3_/ Y Leg. Hist. 327.
-

|
|
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. . . ..

in 'the secticn 202 JC.;E hearings in 13::. i r.e C:=iss icn submi".ed a
,

. . .. .

^

report cn " Health and Safety * which, while stating in cne place tha:
- -. .

"the everrid'ng cbjecti,ye, hcWaver, must b'e tc. assure public health ..

and safety," il aisc c:ntained the icil:uing: '
*

,

. .

. . .
. . .

e.s, sc,iute sh,. ele..:ng er rac:cactivity wcu.g .ce ;cssi: e en:y at. .. . . .. . .
u t-

. . . . - . . .. . . . .

inr nite cost. r r at::1c energy to be ec:n:::.catiy reasi:te,
; there cust be a balance hetaeen the c:st of protecti:n and -he-

ex;csure that the ::c.:ulace =.av te aske,d t ac:e.ct'with due.
.

-. . ...recarc icr pu::1c nea.th anc sar. .e ty. 5.
.

i
, , ,

.
. ; -

.. . .

'

.h:d ac.cin durinc. the 1960 secticn 202 JC.;E hearings: s -

. ..
. .

.. . . . . . inis 11. st.ates again,.Mr. C.ai. an,nepresentative a..c: trielc. .- . .

. tu n.;

the c:ntradict:ry pcsitica which the C::=issicn finds itseif in. -

3 They are anxicus, and the c:mit:ee is anxt:us ta' have react:rs

w) buil t. . .

. .
.

Ycu entar into :...nis pr:::am: tr ycu recuire :u. ci:es, y:u icse.. .. .. .

,

a certain a unt of electrici:v in transmissica, and the. ef re

it affects the econcaics. On 'the other hand, if ycu put i- 10,
miles, ycu may be ;utting a reac::r where it is not safe, at.

the 1C-mile sp :, where it wcuid ' e perfectly safe a: 50.:
.

Ycu have this c:nitiet c:ntinueusly, and ycu are en 50th sides
'

of the table. Ycu want to build the reac::r, ycu want :: issue
the licante, we wan; ycu to de it, and the plant pecpie want i:
to be o.r.a .C.l. i c , 2.nd W.e y g.n. *. e. 6 6.,, s. a.r. n. c... 4. , s u. . .. . s .e. c. ...s s. s . .

.

. .

the conflict. It is a safe:. c:nflic:. That is why I asked .. .

, .

t
.

l . .
.

. ...

t/ e v ,1. ....e n . , ,. r..s . ,
. a

. n g .e. s , . e c .a. , n . .. 1 - : e.,-. , ... :.. , .. i ,.u.,.

e 3 . ., s.. ... . . . ----

=c ... r. m . ,.u. . , r ,. ,, , . :. r . . .- . . v c1 n. . ... <. . . . w n .,. .< c :... ,.-:..y ,, ---
. . . . . - . . .. .

i
-3.. .. .. . .

.s., ,c..=., : 37,./ , 1, 3.:. , 3 C , , ,c-s e S.e 4., :,-, -
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. . .

g the cuesti:n abcut putting d:.,.n definite, quan::t'iye figures in .

Q thes,e regulations. - ...- .
.

. .,, _

' '

If y~cu surrender ci=pletaiy cn that point, what';cu are doing,
''

.
.

. of c:urse, is- trading safety for do11ars. E am not saying you * ..
*

,

are doing it, you understand.|
. - -

.

.
> -

.. . . . ..
. _..* v *- .

. *
. . . .....

. . .. .

| AEC Ccmmissioner Graham. I think you are right, Mr. Ramey'. And-

| it is desirable if there can be a1:ernate sites.
,

1 : .

I beliehe scmetimes a utility may not have that much leaway.' I_
.

l

think Mr. Halifield has summed uo the dilemma that we are facee
| with. Where we do have to icox, in c a final analysis, at ne

' public health and safety. In all of these there is scmewhat of|
,

.

| ' a Judgment fac or, particularly wnen you ge: into tne Scr hern
States P wer case where y:u c:uld have gene alcng pretty weil up
to cne point, but when ycu add an scmething new.that has not been

'

**

.

designed, that changes the whole thina..
~

.., .
,

'

I think we a11 rec:gnize that there are no easy ansuers. 'n'e are
struggling with them, and, with your help, we hope t: scIve them
a little better than we are coing. ( . pr. asis added) El

-p
. .

-
. ..

,

s

in 19'1 a JCAE Staff Study of the regulatcry precess was su'mitted t the5 :

JCAE. This study contained the fciTcwing: *

. .

. . .

The nature of the questions presented.--Ih the ordinary case of.

initial licensing by other Federal agencies, the agency's primary.

respcasibility is to adjudicate between c:::e' ting private appli-
cants, and determine the public interest in granting licenses for .

a c:=mercial enterprise, as, for example, the operation of an
airline, or the c:nstruction of a natural gas line er a televisien
stati:n. The primary c:ncern of the AEC, by way of c:ntrast, in-

| c:nsidering license applica:icas (or recuests fer c:nstrue:icn cf -

| AEC-cunad reac: rs in " parallel prcceedings") is the health and
' ,

safety cf the public. .

The safety af a nuciaar facil.ity uiT1 be iudgad on the basis cf
censiderati ns of a scientific and tec.nical character. These
c:nsideratiens may net be c:nclusive. and abs lu:e safarv cannc:_

6/ 'Caveic: men:, Gr:wth, and State of the At:=ic Energy Industry", Hearings
O ~ before ':he Joint C:=it:ae en At:mic Energy, 35th C ng., Ed Sess. ,

! 'V February 16-19, 23-25,1950 at 111-112.
. .

.

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __
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C 7 GCW .Ic Cn ri s 4 15 ;CC cuCa is nCt sic::iv a SCisq-ific anc.
. .

CECan1Cli CuestiCn. Cu- ..".E scie 7ti fic and 03ChniC3I f2CO3rC*
.

Ina t Ce ti." 11na tna nat"r* anc S .'.3n; O f -! 9 risk IUst be-
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.C.CmissiCner GisCn stated: .
- .

. . .
. .

.
. .

.

.'ir. OlsCn. It may, but Caiy if it shCuid. I think tha public c"s .
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same time they must in'sure that the industry is safe in all respects.
This. puts a dual respcasibility en than t: balanca the achiavamen:
of their aim of safe nticlea. p:wer and at the same time the,y mus:-

.be.sure not to stifle this budding industry and its goal of ec:n:mic.
*

'.. nuclear pcwer with overregulation. This is indeed a difficui: pr:M em..

The problem of everregulaticn is cne which is very impcrtant in many~

of our minds.
-

. __
- ... .

. .

For a acment, let us c:nsider the fundamental requirements for a*

reasonable regulaticas. I believe the C:. mission is dcing this.
No .regulatien, it seems to me, 'shculd be premulgated without a.

-
'

' real and dezcastrabie need for such a roguTaticn. No recu3 ation
should be written unless it is based ucon careful tecnnicai '

studies, reviews of cccc cractica, anc carefui Orcjec:1cns as
to the effects 'If suca reculat1Cn--not caly cn safe;y--cut 11 se.

~ on the crewtn anc ficwarinc of ena incustry. Any reguia,ica
,

-

. written sneulo ce wrt: tan in tne breacr2: pcssibie terms to ,
,

-

carry cut its aims, and in the ecst cenrestrictive manner
possible. Regulations pr:bably shculd not be writtan piece- '

meal but shculd be written by area (for e.xample, c:ntainment,
centrols, cperaticas, et:.) in such a way that they' form an
integrated whole. F.egulatiens shculd at this time avoid
nu=erical limics wherever ;cssible, since such numerical limits
would be subjec: to change'as the field progresses.

c
. .

.
. e e , *-

* *) .

'

Mi . Thcmpsen. I simalv wantad to sav that I acree with Frc-
fesser Davis and c:.naissioner Gison ena: ene Ac?.5 as suca nas'*

Consicerec anc cCas Cons 1 Car anc Cas ciScussac culte frSet V wnat
we call tne reciem of "tne cain versus :ne risk."-

,

3,nere is no questicn t. at even a .::cy wnich is c:mpieta.iy inveiva.g
. .. . . . .

, . .

n '

and solely interested in safety mus: c:nsider this dual role ,: reb-
lem to scme extant. inere is no wav. of c:=cietalv divorcinc. :r:-. . .

motien frem safety since. if vcu want aosciute safe:v. veu mus:
not :u11c anv reec:crs wnatscever.

-

. .
... .

.. -

If yeu m4r,e the policy' decisien to build reac:crs, then ycu have
-

*

incorperated a cartain a:cun: cf risk and ycu have inc:rpcrated
certain gains. This policy decisien is up to the AEC.

._. ,

We adviia them en the fine s: uc:ure'cf that basic decisien in
regard to the safe:y cf varicus facili:ies en the basis again of
trying to set up a systan which is at least as safe as acr:.al

,

industrial practics. ( c:nasts added). 9_,/*

,O g/ lo,. a: 248-20 , 237.
'

| V
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c:nclusions that NRC safe y regula:i:ns are r are n:: sa:islisc.
I

*
,

i
l

!

..a 3 .s. :. ,2. . . p. 4. =. 2 . . . . s . s . . a. .s .,.. f20 . = . . r....-..s..- 2 . . . s .s . .u. .s .
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. .

scunc reguia::ry pr: gram for nuclear ;;wer pian:s must alicw f:r i:-

provecents in safety as the technoicgy deveicps and nea inf:rmati:n

arises frca safety research ;rogracs and other scur es. To data, these

-1/ Maine Yankee A :mic ?cwer Ccc:any (Maine Yankee A::mic !:wer Station),
! s ALAB-159, 5 AEC 1003 (ig73) . Of course, exa=;tions from the regulations

/

\' ') =ay be granted pursuant to 10 CFR150.12. In such cases -he NRC rsview
i s di ra.c. s.=d. u* wa. d. c ... 'n i .= nc = w ' '.'n 's' e s '.= ." .. r.v - '..' r, d =. r . +. # ".=d.=.","..=..=dn a s. . e . .

,

protection."!

2/ "As their title suggests, regulatery guidas are issued for tr.e basic
pur;cse of previcing guidance : acclicants wi:n rer:ec: :c, inter
alia, acce table =cdes of cenferming :: specific reguia::ry recuire-

| ments . Su they are no; regulaticns :er se and are not entitled :
' be treated as such, they need not be foiicwed by a;pifcan s; and -hey

do not pur;crt : represent that tney set f:rth the eniy sa:isfac::ry
meth:d of meeting a specific regula::ry recuir=cen ." Gulf Sta:es -

Utilities Cc=:any (River Bend Station. Units 1 anc 2), ALAd-ca4, d
-.lRc. / ;.O (. . c/ / ) .

, .
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Backcr:nnd~ ~

In a memorandum fr:m the Secretary t: the Executive Oj. rector for

Operations dated tiovember 15,1977, (regarding SECY-77-551), the staff

was requestad t: examine the need for mcdifying Secti:n 50.109(a),

of 10 CFR Part 50 en "backfitting" in light of new informati:n or

censideraticas enc:untarad during Fhasa II of-the Systa. atic Evaluatica

Fr: gram (SE?).
.

Discussion

On the basis of the staff's experience in :he SE? and other acti:ns

with ocerating react:r licansees, we do no: see a need ts ::diff Secticn

50.109(a) cf 10 C.R Part 50 at this tice. We have found that iicansees,

s~ / when informed ,of safety deficiencies, have taken a;;repria:a acticn

:: resolve the issue in !uding piant shutd:wn, if necassary. Seid:m

has the staff had to exercise its authority set forth in the existing

regulaticas to eficit licansee c:c;eraticn. On the other hand, the

staff does exercise its regulat ry authcrity, e.g. , Section 50.54(f) I
of 10 C.:R Part 50 and Orders under Secticn 2.200 cf 10 C.:R ?ar: 2, ::

.

c:nfirm and =ake legall.y binding licensee c: :i:: ants :: res ive
.

safety issues.

The need t: : dify Secti:n 50.109(a) will c:ntinue :: te assessed,

however, as additicnal ex;erienca is :b:sined in ::nducting the IE?
.

pr: gram and as a resuit of i=piecenting i=:reved ;r:c2dures f:r de ar-

mining :nanges which should ;r:periy be :iassified as ;r:vidin:

~'T, [Y "substan:ial Additi:nai ?r::acti:n" recuirec f:r : a ;re:ac i:n :f

|
| public heal th and sa fa:y.
;
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.9
*The paper accurately cascribes ;resen: Staff review practices. .n :na

discussion of Categcry II and Catagory III requirements en pages 5-12,

the need for satisfying current staff positions cencerning acceptable

ways of implementing the regulations is among a number cf factors which

are described as material to the cuestien whether backfitting should be

imcosed. -Also, the paper proceeds upon a premise -hat there will er

shcuid be NRC' safety "requiraments" im;csad ca new piants abcVe and

beycnd those previcusly thcught to be required.for other plants to

meet the NRC's safety regulattens in 10 CFR Parts E0 and 100. For

example, the paper (page g) appears to suggest that the Staff may decide

to impose scme new " requirement" (thcught to ' e necessary to comoly withc
.

existing safety regulations) based ucen the " result of value-impact

Og assessments which indicate that the margin of public protection can be

measurable increased withcut facility modification and at little everall
'

ces t. " Further, the paper as a whole may be read to indicate that the

I Ccmission's detailed safety requirements are not set forth in the regu-

lations, but in the standard review plans, regulatory guides, and cranch

technical positions.

From a legal standpoint and as stated in the paper, standard review

plans, regulatcry guides, and branch technical post-icns are not re-
,

cuirements; they reflect cnly the s:sff's view of one (and act neces-

sarily One only) way of statsfying the reculaticns. If a piant ecm-

plies with the regulations, then (absen: sc=e shcwing cf scecial cir-

A cumstancas) One statutory standard in the Atomic Energy Ac: of

(

. . . .. .- _. .- - . - .
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safety imor:vecents have bas.t.reflec ec in evciving s indart revie<.

plans and other similar Staff documents. But such safe y i=:revements

do not bec me candatory for any class cf plan s merely by incorpcra-ing
5them in these and other similar Staff dccu=ents, and effer:s :: make

the safety i=prevements cancat:ry by " reinterpreting" the regulations

so as to include them gives rise c sericus c:molicaticns. Mcw dcas

ene explain that the regula-icn ceans one -hing fer ":id" plan:s, and

scmething else (;r:bably mere s rinnet) for "new cian s," particularly

when the regulations on their face do not contemplate any consideraticns

of value-impact, administra-ive c:nvenience, er other "nen-safety"

* factcrs.

f'
\v

The dilemma confronting the Staff may be illustrated by the felicwing

bypothetical example. A regulat:ry guide is issued which implements

one of the general design criteria (GDC) that has been in effec since

i 1971. The Guide states as the Staff ;csition that One acca: able way

of meeting the GCC is by installation of a new- safety feature. The

Guide gces en to state that it will not be applied by the Staff to

! plants which have already received a C?.3/ In the CL review fcr Uni- 1

of hypothetical nuclear plant X, -he Staff must take the ;csition that

tne new feature is not required tc meet the GCC if tne Staff is t:

suppcrt the issuance of the CL.4/ Mcwever, having taken -ha csition

j/ .Many Guides centain similar " grandfather clauses."

| f ''s 4/ An exemstien fr:m the GCC may be gran ed under 10 CFR 50.12, bu-
""

't ) these exec::icns are not favored by the Staff.
-
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| in :ne Unit i review, n:w can the Staff con:end tha: :ne new fea:ure
, ,r
i

must be installed before the identical Uni: 2 en the same si:e may

receive a CF? On the other hand, if the Staff takes the position in

the Unit 2 C? review that the CP shculd not be issued unless :ne plan

design includes this new feature, how can the S aff supccr: issuance cf

the OL fcr Uni: I wi:hout :ne new feature? It seems inesci:bie :na:
|.
| either both units c mply with the GCC cr both fail to c mply. The

probism is particularly troubleseme when the Unit 2 with tne new

f'ature poses less risk to public safety then Uni: 1 with it. The so-

td "backfit" rule dces not c:me cicse to sciving -he prebiam forca.

| ccerating plants. Mcreover, the rule (10 C.:R 150.109) dces not even

- (' l apply to ecnstruction pennit reviews.)
, s~-

The problem, in a nutshell, is that the regula:icns in parts 50 and 1CC,

| and Ccmmission adjudica: cry decisions c:nstruing them, generally re-

f1 et a " black or white" view cf protection of the ;ublic health anc

safety. There is little recm for shades of grey, which may mcve ::warc
r

!

" black" or " white" depending en value-im:act. In cur view, Oc take the,

i

hycotheticai example, if the Staff posi:1cn is that the GCC are me: for
1

i Unit 1 withcut the new feature, cne clear action that is available

which would enable the Staff to insist tha ne new fea:ure be installec
.

in Unit 2 would be to issue a rule that wculd im:ose this new rec.uire--

ment on new plants, but would "grancfa:her" cid pian s. As incicatec
,

| accve, most of ne new "recuirements" are not curren:iy se: f:r:n in
I rules, but are se: fer:n in regula::ry guices, stancard review ::ans i-

etc.
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