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OCRE BRIEF ON THE HISTORY AND INTENT OF THE ATWS RULE

I. Introduction
On June 26, 1984, the Nuclear Regulatory Commission piblished in

the Federal Register (49 FR 26036) its final rule (10 CFR 50.62) on

anticipated transients without scram ("ATWS"). This action directly impacted
Issue #6 in this proceeding. Issue #6 states:

Applicant should install an automated standby liquid control system
to mitigate the consequences of an anticipated transient withcut scram.

New 10 CFR 50.62(c) (4) requires BWRs granted a construction permit after
July 26, 1984 that have dlready been designed and built to include this feature
to have an automatic SLCS. Based on this new regulation, Intervenor Ohio
Citizens for Responsible Energy ("OCRE") moved for sunmary disposition of

. Issue #6.on July 6, 1984 on the basis that Applicants' SICS has automatic
capability. On July 30, 1984 Applicants responded, taking a very narrow
interpretation of this provision, claiming that the rule should not apply
to PNPP as the SLCS was bging designed and built for manual initiation. On
August 3, 1984 (X'.’RE filed a response to Applicants' assertions, submitting
docurents shcwing that the SICS design was ihdeed autoratic, and if the SICS
was not being built as such, this reflects Applicants' deliberate actions to

thwart compliance with the rule. The Licensing Board then instructed the parties
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to file briefs on the legislative history of the ATWE rule to assist it in
deciding the matter.

While Applicants have stated that the Perry SICS has automatic
capability and that this capebility can be implemented at low cost, they
nonetheless claim that it is not being implemented and thus never should be,
based on an extremely literal interpretation of the new rule. The issue here
can be distilled to: how does one interpret 10 CFR 50.62 (c) (4) in the case
of a BWR CP holder with the SICS having automatic capability under corstruction
and as yet incamplete, but where the CP hclder chocses to build the SLCS
with manual initiation for the probable purpcse of avoiding compliance
vith the rule? As is shown below, the only interpretation of the ATWS
rule consistent with its stated intent, legislative history, and the
Commission's mandate to protect the public health and safety, is that, in

the irstant case, the Applicants be ordered to automate the SICS.

II. History of the ATWS Rule
Because the new ATWS rule is a culmination of over a decade of NRC
work on the issue, a brief examination of the histcry of the ATWS issue is

necessary to place the rule in the proper context. OCRE would refer the

Board to Attachments 1 and 2, taken fram a Science Applications, Inc.

Technical Report subnitted December 31, 1981 in support of the Utility Group
petition for rulemaking on ATWS, for ease of chronological reference.

The discussion of ATWS began in 1969 when ar ACRS consultant
raised the question of the effect of comron mode failures on the reactor
protection system. Further study by the (then AEC) Staff led the Staff to
request analyses of ATWS consequerces from reactor designers. After receiving
these analyses, the Staff concluded that BWRs needed prampt action to

secure reactor shutdown in the event of ATWS (see WASH-1270, p. 4).




In Septenber 1973 the Staff issued WASH-1270, Technical Report on

Anticipated Transients Without Scram for Water-Cooled Power Reactors. Therein

the Staff concluded that (then unspecified) design improvements should be
made to plants then under construction or in operation to make the con-
sequences of ATWS acceptable. This class of reactors was further defined as
those with CP applicatiors docketed after 1968 but before Octcber 1, 1976.
The Staff's licensing position was that these plants should "incorporate
any design chénges to assure ATWS consequences are acceptable" (p. 86). The
Staff also expressed a gcal that the probability of ATWS should ke less than
1 x 1077 /year. It should ke noted that Perry was specifically identified
in WASH-1270 as cne of those plants for which the Staff would require design
changes.

In response to VASH-1270, General Electric, the Perry NSSS vendor,

jssued in October 1974 NEDO-20626, Studies of BWR Desigrns for Mitigation of

Anticipated Transients Without Scram. GE stated that:

several avenues of establishing satisfactory ccmpliance with the
requirements of WASH-1270 were considered. The principle new ore

here, addition cf automatic liquid control initiation, has more quickly
approached the stage of a complete evaluation which can be presented at
this time. (NEDO-20626, p. 3)

Thus, the corcept of automatic SICS initiation was first advanced by GE as a
Y
way of meeting the then rather vague Staff requirererts for ATWS mitigation.

On Decenter 9, 1975, the MRC Staff issved its Status Report on Anti-

civated Transients Without Scram for General Electric Reactors in respcnse to

NEDO-20626. The Staff, while expressing some disagreement &s to the evaluation
methods and assunptiors of GE, did not dispute the adequacy of the concept of

automatic SICS initiation as an ATWS mitigation system. The Staff did question

é/ See also Attachments 3 and 4, internal NRC Staff memoranda, in which it
plainly stated that GE developed the automatic SICS design to mitigate ATWS
consequences, but that the utilities rejected this safety enhancement. Attachrents

(next page)



whether the GE-submitted design for automatic SLCS initiation was sufficiently
diverse from reactor protection system sensors to awoid common mode failure.
In April 1978 the NRC Staff issued Volumes 1 and 2 of NUREG-04€0, Anti-

cipated Transients Without Scram for Light Water Reactors, in response to

"substantial criticisms from applicants, reactor vendors, and industry groups,
principally to the effect that the Staff requirements are unnecessary, or at
best overly conservative" (NUREG-0460, Vol. 1, p. 5)_2./ The industry also
complained of the costs involved in implementing ATWS mitigation designs.
M@-MGO. sumarized the Staff's review and evaluation of "all the information
currently available on the subject of ATWS" with special emphasis on'the
criticisms from industry (p. 6). NUREG-0460 is the first time value~impact
analyses of ATWS designs were performed by the Staff.
While changing its goal for the probability of ATWS to 1 x 10°°/reactor
year, the Staff proposed to use deterministi~ rather than probabilistic
criteria for ATWS licensing requirements. The Staff envisioned that rulemaking
would be initiated to codify ATWS accpetance criteria. The proposed criterion
for mitigating systems design required ATWS mitigation systems to be automatically
initiated unless it could be demonstrated that an operator would reasonably
be expected to take correct and timely action (p. 66). The Staff further stated
that "safety systems are generally required to be autdmatic since limited
reliance can be placed upon the ability of an operator to respond quickly and
correctly to the multitude of signals and alamms resulting from an abnormal

event” (p. 67). Also, the Staff stated that for BWRs "an automatic and therefore

1/ Continued. 5 and 6 (documents only recently obtained from Applicants)
trate that this is the case for PNPP as well. In 1981 Applicants
accepted GE's ATWS proposal, which included an automatic SICS. However, they

later rejected this feature in favor of manual SLCS initiation.

Eg/ These industry critics made frequent reference to WASH~1400, the Reactor
afety Study, and the methodology employed therein in attempts to show that ATWS
is not a significant risk in light water reactors. However, WASH-1400 did indicate

that ATWS is a dominant contributor to risk in BWRs.



more rapidly actuared [SLCS] of larger capacity would be necessary to reduce

heat generation to within the capacity of the standby core cooling system before
the core becaomes uncovered" (p. 48). The Staff's value-inmpact analysis

indicated that the value of all ATWS modifications greatly outweighed the

impacts, especially for the BWR/6. These analyses were based on industry-
supplied cost estimates, which the Staff suspected were overestimated. (p. 86-87).

In December 1978 the Staff issued Volume 3 of NUREG-0460. Based on
new information, the review of the NRC Regulatory Requirements Review Camittee,
and the findings of the Lewis Committee (NUREG/CR-0400), the Staff revised its
position: ' "we now believe that a numerical safety objective is not satisfactory
for use in regulatory decision meking in the manner suggested in the first two
volumes of NUREG-0460" (p. 3). The Staff then proposed specific plant modifications
to be implemented according to the stage of plant construction or operation
so as to obtain an appropriate balance of safety and cost. Four alternatives
were proposed for all plants. Two of these alternatives (Alternatives 3 and 4)
required automation of the SILCS in BWRs. All nuclear power plants were divided
intc 4 groups: early operating plants, operating plants, plants under construction,
and new plants. Plants under construction were defined as those plants with a
CP (received prior to January 1, 1978) but not an operating license; for these
plants, Alternative 3 was deemed appropriate. (p. 45).

In March 1980 the Staff issued Volume 4 of NU]EG—OJGO. Here the Staff's
requirements became more severe than érevious proposals. The three action
altematives (Alternative 1 was a "do nothing" option) became expanded and were
labelled Alternatives 2A, 3A, and 4A. Both Alternatives 3A and 4A for BWRs
required automation of the SLCS. The Staff intended that all plants other than
the early operating plants implement Alternative 4A, the rost stringent of the

options, Specifically, this altermative called for BWRs to "provide actuation
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circuitry for the SICS that is automatic and diverse from the reactor trip
system. A two-minute delay may be included to decrease the frequency of ex-
pensive false actuations" (p. 21).

On September 4, 1980, SECY-80-409, "Proposed Rulemaking to Amend 10 CFR
Part 50 Concerning Anticipated Transient Without Scram (ATWS) Events," was
submitted to the Commission by the Staff. In this paper the Staff recammended
that a proposed ATWS rule be issued for public comment. The draft proposed
rule contained in SECY-80-409 had as its stated goal:

to require improvements in the design of light water cooled nuclear

power plants to reduce the likelihood of failure cf the automatic
protection system to rapidly shut down the reactor (scram) in the

event of operational occurrences expected to occur one or more times
during the operating life of a nuclear power unit (anticipated transients)
and to mitigate the consequences of such anticipated transients without
scram (AIWS) events,

The draft proposed rule further stated:

The principal benchmark for deciding whether and to what extent
nuclear power plants should be modified because of ATWS-related safety
concerns is set forth in Section 161i(3) of the Atomic Energy Act. That
section grants to the Commission the authority to "prescribe such
regulations or orders as it may deem necessary . . . in order to protect
health and to minimize danger to life or property."” Throughout the
history of requlating miclear reactors, the dual concept of preventing
accidents and mitigating their consequences should they occur, i.e.,
defense in depth, has been used to achieve this objective. Thus, con-
servative design, construction, and operation of plants are required
so that accidents will not happen (i.e., have a low probability of
occurrence) .

Then, to provide defense in depth, the capability to mitigate their
consequences is required for accidents that are postulated to occur even
though the design is required to include measures to prevent them.

It is within this framework that the NRC has concluded that the probability

of AIWS events occurring over the lifetine of light-water-nuclear power
plants and the potential magnitude of consequences arising from such

events, should they occur, are sufficiently great to warrant the imposition

of requirements designed to reduce the probability and consequences of
ATWS events.

The text of the actual proposed amendments to 10 CFR 50 required only
that licensees submit ATWS evaluation models conforming to specified analytical

criteria. The SICS was not specifically mentioned. However, this approach was



supposed to inplement what the Staff then called Alternative 2d, which was

equivalent to Alternative 4A of Volume 4 of NUREG-0460, according to Appendix D

automation of the SICS through their acceptance,rejection of licensee evaluation
models.
On November 24, 1981 the NRC published in the Federal Register (46 FR
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of the SECY paper. Thus it cn be inferred that the Staff intended to require 1
57521) for comment three proposed rules on ATWS. The stated purpose and
basis of the rules was virtually identical to those portions of SECY-80-409
quoted above. The three proposed rules were: (1) the Staff rule, an outgrowth
of NUREG-0460; (2) the Hendrie rule, a proposal from former NRC Chairman
Joseph Hendrie; and (3) a utility-sponsored petition for rulemaking, PRM-50-29,
submitted in September 1980.

The Staff rule required evaluation models very similar to those proposed
in SECY-80-409. However, additional Mitigating System Criteria were inclucded
which required ATWS mitigating systems to be automatically initiated "unless
it can be demonstrated that an operator would have adequate information and
would reasonable be expected within the time available to take the proper
corrective action" (proposed 10 CFR 50.60(b) (3), 46 FR 57525).

The Hendrie rule proposed a reliability assurance program to detect
reliability deficiencies in safety systems important for ATWS prevention or
mitigation. It alsc would have required automation of the SLCS in BWRs.
(Proposed 10 CFR 50.60(c) (1) (ii), 46 FR 57531). The rationale of the Hendrie
rule can best be conveyed by quoting the passage below from former Chairman
Hendrie's June 9, 1981 memorandum to his fellow Commissioners on ATWS:

My aim in starting afresh was to try an approach with several elements:

(a) Fix the obvious ATWS problems in BWR's that make ATWS one of the dominant
BWR risk sequences. (b) Make people look carefully at their plants for ATWS-
related vulnerabilities and then fix the outliers - and do it on a systems
analysis or reliability engineering basis, rather than conducting a probability
exercise to show nothing is wrong. (c) Accamplish the above without creating a

brave new staff industry of ATWS analysis review and endless argument over design
details.




The Utility Proposal, PRM-50-29, did not call for SICS automation.
The modifications propcsed in PRM-50-29 were similar to those of Alternative
2 of NUREG-0460. Several of these (e.g., recirculation pumnp trip and scram
discharge wolume modif.cations for BWRs) had already been imposed on licensees
by order.

The next substantive (and visible) action on the ATWS rule appears to
be the ACRS' July 15, 1983 letter-report on the proposed final ATWS rule .
(Attachment 7). Therein the ACRS Chairman states that the proposed final rule
requires for BWRs that the "SLCS must be capable of automatic initiation for
new plants and for other BWR plants that already have the capability to

automate this system." (Emphasis added.)

On July 19, 1983 the Staff submitted SECY-83-293 to the Commission.

This paper recommended that the Commission approve for publication in the

Federal Register the proposed final amendment to 10 CFR 50 regarding ATWS,
which is virtually identical to the final rule published on June 26, 1984.

SECY-83-293 also contains supplemental material in the form of explanatory
comments in the body of the paper, a Regulatory Analysis, and a Task Force Report.
Each of these will be examined to illuminate the Commission's intent with
regard to SLCS initiation.

The SECY paper itself contains the following statement on SICS design

for BWRs:

The final rule requires an increased capacity for the SLCS on all BWRs.
The petitioner [Utilities, PRM~50-29] has proposed the increased capacity
for SICS only for BWRs that are yet to be constructed. The final rule
also requires that SLCS initiation be automatic (in lieu of manual
initiation by the operator) for new plants and for other plants that have
already been designed to include this feature. Autamatic initiation of
SICS was not proposed by the petitioner. The staff believes that the

SICS is sufficiently important to reactor safety to require the increased
capacity for both present and future reactors and that it would be cost
effective to require automatic initiation of SILCS for future reactors.

(SECY-83-293, p. 3, emphasis added.)




The ATWS Task Force performed generic value-impact analyses for

GE plants (and those of other vendors) to determine the appropriate course of
action for ATWS. The Task Force used cost estimates for ATWS modifications

provided by the Utility Group petitioner. For automating the SICS, this cost
g
estimate was $23.6 million. The Task Force also performed probabilistic

analyses to determine the degree of risk reduction from the proposed design
modifications. The base case probability of ATWS for GE plants (generically)

was assumed to be 5.3 x 10~5/year. This probability is reduced to 1.2 x 1075/year
by installing the Alternate Rod Insertion system and increasing the SICS flow

to 86 gallons/minute. Autamating the SLCS further reduces the probability of
ATWS to 2.6 x 10-6/year. The Task Force states that "automatic SLCS actuation
would enable the plant to successfully mitigate an ATWS with no operator
intervention other than to establish long term, shutdown cooling.’ (SECY-83-293,
Enclosure D, p. 23) The Task Force concludes that:

If SICS were automated and the capacity increased above 86 gpm,
the P(ATWS) could be reduced to 2.6 x 10-6 with a sizeable value ($4.6 million).
However, the Utility Group's cost estimates to do this are over twenty million
dollars and are dominated by downtime for installation in existing plants and
by downtime for a spurious actuation. The value/impact ratio for this generic
option is unfavorable. For new plants, however, the value/impact would be close
to 1 if a reliable system could be designed that would have a high reliability
when challenged and a high reliability against spurious actuations. (Enclosure D,
pp. 32-33, emphasis added.)

The Task Force has also sumarized its findings as follows:

For General Electric plants the Task Force recommends Option 1, equivalent
to the Utility Proposal for New Plants, which includes a manually initiated
86 gpm standby liquid control system (SLCS) plus an alternate rod injection
system to be implemented at operating plants and those under construction.
The value impact results of this study are favorable for Option 1. For
several plants under construction that have installed an automatically actuated
SICS and for plants that have not yet received a construction permit, the Task

3 Table 1 of the Task Force Report (Enclosure D to SECY-83-293) gives a
down of the Utility Groups's estimated cost of SLCS initiation:
$3.35 million for design, engineering, and installation; $10.0 million for
downtime for installation; $5.0 million for spurious trip; $4.2 million for
AFDUC, operation, and maintenance.



Force recommends Generic Option 2, which includes automatic initiation of the
SICS. The value/impact results of Option 2 for new plants is close to 1;
however, the Task Force has concluded that for a BWR ATWS the consequences
are significant enough to warrant this Option. (Enclosure D, pp. 1-3, emphasis
added) .

The Requlatory Analysis basically summarizes the Task Force findings.

Its conclusions on automation of the SICS are:

Automatic SLCS would appear to be reascnable for new plants from a
value/impact standpoint, particularly if one considers the apparent
vulnerability of BWRs to ATWS sequences potentially havina severs consequences.
The staff believes that this system could be designed to greatly minimize the
likelihood of spurious actuation, which is by far the biggest contributor to
the cost estimations for new plants. (Enclosure C, p. 14)

The following conclusions can be drawn from the legislative history

of the ATWS rule:

1. 'The NRC has found that the risk to the public health and safety is sufficiently
great, especially in BWRs, to require design improvements to prevent and
to mitigate the consequences of ATWS.

2. Applicants have been on notice since 1973 that such modifications would be
rvequired for Perry, and since 1978 that automatic SICS would likely be
one such modification.

3. GE proposed automatic initiation of the SICS as a way to meet the Staff's
requirements in WASH-1270.

4, The Staff has continually viewed automatic SICS initiation as causing a
significant reduction in ATWS risk for BWRs.

5. SICS autamation for all GE plants was rejected as a generic option due to
the cost estimate ($23.6 million) for automation given by the Utility
Group; however, this option is desirable in those cases where installation
costs are minimal.

6. The final ATWS rule as approved by the ACRS called for automation of the

SILCS in BWR plants having the capability to automate the system.
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III. Discussion

The legislative history of the ATWS rule provides the guidance necessary
to interpret the phrase "designed and built" of 10 CFR 50.62(c) (4). There
is sufficient ambiguity in the use of such words to indicate that a literal
interpretation is improper. The text of SECY-83-293 uses the word "designed"
only. The Task Force uses the word "installed." The ACRS used t.:2 phrase
"having the capability to automate" the SICS. The controversy can be resolved
by examining the cost-effectiveness of automating the SICS at Perry.

The NRC rejected the generic option of requiring automatic SICS actuation

for all BWRs because the generic costs of automation exceeded $20 million,
according to Utility Group estimates. Nearly half of that sum is for downtime
for installation. For new plants (and for those in which the SLCS is already
installed before commercial operation) this cost is nom-existant. Undoubtedly
this is the basis for requiring SLCS automation in such plants: the cost is so
greatly reduced as to make this important safety improvement (which would
reduce the probability of AIWS to near the NUREG-0460 goal) cost effective.

By Applicants' own admission, automation of the Perry SLCS would cost $100,000 .'i/
Compare this to the $3.35 million for design, engineering, and installation of
the automatic SICS as estimated by the Utility Group. The Perry installation
costs are thus far less than those of the new plant considered by the Staff.
Clearly, what is meant by "designed and built" is that the plant have the

4/ 1Itisof dubious legality to consider this figure at all, as it obviously
stems from Applicants' decision to reject the original GE design for the auto-
matic SICS in favor of manual operation. Applicants took the risk, when they
decided not to implement Perry's automatic SICS capability, that this decision
might be reversed by rulemaking or adjudication. Indeed, to pacaphrase the
Supreme Court, Applicants have been on notice that they proceed with SLCS
construction at their own risk, and that all funds so spent may go for naught.
With eyes open, Applicants willingly accepted that risk, however great.

P- wer Reactor Development Co. v. International Union of Electrical, Radio,

and Machine Workers, 367 US 396, 415 (1961) (standing for the principle that
consideration by the Comission of a CP holder's investments in the issuance
of an OL is prohibited as the applicant made such investments at its own risk].




capability to be automated at low cost (i.e., before cammercial operation).
Yet another argument compels the rejection of a literal interpretation
-of "designed and built". If that phrase is literally interpreted, a CP holder
could easily evade conpliance with the rule by simply not building the facility
with an autcmated SICS. As a practical matter, the Commission surely did not
intend to create a clever loophole through which BWR CP holders could escape
its requirements. Had the Commission wanted to limit SICS automation to
new plants only, it simply would have said so. Certainly the Cammission
expects some BWR CP holders to automate the SICS. The continual opposition
of the utilities to ATWS modifications is a matter of public record. The
Conmission has had enough deal ‘ngs with devious licensees to realize thet a
strict adherence to a literal wording such as this would create an esc .
hatch for the disgruntled utility petitioners. A literal interpretation serves
only to mock the Commission's intention of decreasing the public risk from AIWS.

IV. Conclusion

Applicants have conceded that the Perry SLCS is capable of being automated
at low cost. The only interpretation of 10 CFR 50.62(c) (4) consistent with this
fact, the Comission's stated intentions in promulgating the ATWS rule, the
history of the ATWS rule and issue, the pleadings in this case, and cammon sense
is that a BWR with automatic SICS capability be required to use it. ;

For all of the foregoing reasons, OCRE urges the Licensing Board to
order Applicants to automate the Perry SLCS.

Respectfully submitted,
%Pv“‘\ // v‘{%”i?t.

Susan L. Hiatt

OCRE Representative

8275 Munson Rd.

Mentor, W A40R0
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Pesctor arotection system with respect 10
random comonert fatlure and Jystematic orf
comron-ende fatiures, [t was concluded that
exfsting desisn masures taken in westing-
Mouse MR planty jtve adecuate dssurance
thet antieioatad trinsients oresent fo vadue
PSRk 19 pudliic healin and safety, Thui, ne
spectal provisiony wees prepcied for facare
sorition ‘A the deyfgn to cooe with (he
consequences of the Rysothetical case of
transients without trip,

The ACAS and the mequlatory staff concivded
that 4 design charge to the prodosed Newtald
Itland IVA unlts was sporopriate to Ieit the
past1din’ contecaancas of ATWS.

}
i
!
i
| {
| ;
1 Aug. ALC ctaft
4 1971 Acas
] : Aoril, ALC staff |
; k8 1972 ACKS ;

~Th¢ AEC stal” transmitted to the ACRS 4 pro-
sosed set of poritions and sctions to be
taken 1o impiemert the conclusions of the

SLaff and the ACRS ttudfes on ATWS.
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Table 2.1 (Cont.) <

Seot, ,
15

LR

M- 10016 “Analytts of Anticipated Trangients
Without Trip® was pudltthed, This recor:
studied the consequence and the prodedility
of occurrence of ATdS. [t was concluged that
there i3 no sfignificant potential fer system
damige due L3 such events,

Jan.,
1873

AEC staff
ACRS

The AEC staff transmitied to the AC3S an
smenced orodosed posftion on the need of
design changes for protection agatnst ATWS.

_—

Agril,
19

ARG suaff
ACRS

The AC3S agreed with trhe mended position
progosed by the ALC staff,

Sest.,
1973

AEC staf?

WASH-1270 was published, Thisy report cone
sidered freayent transient ‘aitiatory, emmr-
gency stress limity and 10CFR100 relense
ifmits, [t3 positicn on ATWS way (1) Plants
with construction pemmit 4poiication dochetad
from eariy 1368 to Octoder 1976 are required
L provide the cazadiifties to Srevent the
occurrence of ATwS, und ta mitigate the cone
sequences of ATwS should ‘L dccur.

(2] Pants with construction permit applicae
tions docheted after Octover 1376 are re-
quired to emhance the prevention capadility
Dy 2dding 4 reactivily shutdown system,
fndesendent from the resctor trip system,

1973.
1974

After wASH-1270 was fesued. reacicr manu-
facturers 'n conjunction with the staff,
Degan %9 develop accestable metnods of oers
farming analyses of AT4S events, A graft
ANS| standard, M66), was written, which oute
14ned general guicelines for the 4nalysis of
ATNS cvents In PRy,

gy
1974

westinghouse

WCAP.8330 *Westinghouse Anticipated Transients
Withaut Trip Analysis” was pubdlfshed, Bised
on previous Itudies, Westinghouse delieved
that ATWS should net be sssumed to occur 4t
4)1 for design purgoses. Nevertheless, anti-
cipated transients ware analyzed for westing-
nouse PWRs ta satisfy the AEC regulatory staff
11censting pasition on ATWS. Thre resuils
showed that fa il cases the QNS ratic 13
grester than 1.0 and the peak Reactor Covlent
System pressure 15 Selow the allowsdie prese
sure. And the ridiglogical comsequences
caleulated for these postulited events are
weil within the guidelfne values set forth

1n J0CFRI00.

Oct.,
1974

6t

NEDO- 20626 "Studies of 3WA Desigas for mitle
gation of ATWS® was published, This repert

demonstrated that an alterndace Dath 1o suc

cessful shutdown faor anticipated transients,
i3 required By WASM-1270, could be schieved
by the frcorperation of recirculation pump -
trip (RPT) and sutomatic doron fnjection.

The 1tanddy ifaufd contral (SLC) system -
would have Seen yachanged, except for the
sutomatie logfe. o—

ey v e ”

R§55 vendorsi

The N335 vendort jubmitted reparts deicriding
the araliysts of ATWS events for their resctor

sasigns.

B Aw

SAN-10G99 "8 & ¥ Anticipated Transients
Without Scram Analypsis® was sublished. The
conseauences of postulated ATWS events was
studied for nuclesr power plants designated

. InWASH-1270 (Aopendix A) as class 8. This
study also supoiementy sreviouily jubmitted
ardlysts 'n BAW-10016 on olants designated
ot class C. It is concluded Lhat the com-
wavences of ATWS events are within the
sccastasie safety T1mits estadlisned for thls
itudy and Toreient Aa undue rish to the
punlic pesith and safety,
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c-t

€L APD-18) *ATHS: Imorcved Shutdown System
for ATNE, Clats A Plaats® was pudiished.
Thiy raport described in ‘moraved reacis”
$hutliown sysiem, wiih wRich *Ae ATHS tafety
onjective wou'a be wet inc 4!! requirements
of WASH-1270 would de satisfied,

Avg. ,
1978

LI

SAN- 1310} *ATWS Pragram: CommaneMede fatlyre
Anslzsty of Control R0¢ Crive Mechaniin”™ wes
published. This report concliuded that a si-
multanesys mechanical common-moge fiilure of
the trip function fa a1l contrel ~a¢ drive
vechantsms (C20M) 1y Ingredidie; furtrertare,
there 3 7o credidle mechan‘cal comman-mode
failure of DOtN tri and powered insertion
capability In ol CROMs.

Oct.
1978

NRC staff

WASH-1400 was published. [t indicated that:
(1) AT4S was mot 4 comingat contributor t0
risk in 4 Westinghouse 7wR,

{7) ATNS may be o domingnt contridutsr t8 |

riak ' 4 3NR,

LILH

T 1975

e staff

The NAC staff aroposed n SECY-15.868 und ihe
comission aqreed Lo treat DOth catejories

8 plants foeatically as defined {a #ASH-12]0
That '3, they were ail rpcuired to Rive the
capad!l ity of prevention and aftigation.

Dec.
1373

NRC staf!

The NRZ §taff'y review of ~eiponses %0 WASH-
1270 resulted fa the fstuence of cuestions an
the identification of unresaived f3sues

These {ssues coull predadly Nave Seen answered
And the ATWS fisue, a8 then defined, covid
Nave been rescived had the criterts remgined
ynchanged, [astesd, the MAC f3sued the 1575
staff status redorts on ATWS 4nd set forth an
3ddit1ana] reayirement tAat the unavatisdility
of the mitigation system, coucied with the
freauency of the trinsient faftistion and
sceam fuiTyre demand Fate, must seet 4 10.7/
year frequency of serfous consequence. Sudses
ouent discussion =evealed thaL serious Conse~
quences were intergreted By the YRC 43
excending the devign imits,

y
1976

C-t

CINPD- 158 "Analysts of Anticipated Transients
Nithout Rsaztar Scram in Comdustion Ingineers
fng N555s" Aev. | 4nd 1ty Sup. | were pub-
Vished. This study sralyied the trinsfent
tre~a lenysraul ic conditions and ridtologica)
Felease consequences which would ocgur 0
power plants emoloying 4 Comdustion fnnineers
trg (C-€) Muciear Staam Supply System (MS35)
during an ATNS avent. Ffurther responies to
NAC auestions was provided in Sup. 1. dnd it
wat concluded that o)) class B o€ NS5S5s can
meet 310 safety criterts,

nide
197¢

Aoplicants were requested to perform araiytes
for tretr slants using the methods develooed
by the NS5S vendars 4nd modified in the ARC
staff status reports fssued 'n December, (375,

hvg.
1976

1L}

NPL 281 CATNS. A Amaspratzal, Part 1. A [aame
fmation and Analysis of WASM«(270" wai b~
Yisnad, Tris was Lo upGrads the augmerical
(afgrmation sresented 'n #ASH-1270 oy torv'ctJ
fng deficiencins In that document and upditing
the faput data. Twe additions were Jreseriad
fa the dptrosch; tha use of @ demend fallure
mode! ‘Astead of a timmedesendent model for
the RP%; and the incorporation of Bayeslin
tnference 1nto the prodabilistic treatment of
the 220

gy
1976

EPR|

: ;’-165 ;AYhS: A Reaporatsal, %art 11, Evaluad

tian af Soctetal RMiks oue to Asactor Protectd
tion System Fatlume” (Yol. le]] were Sube
Tigned, Th{s wat sa avaiwation for both JWRs
and MRy Sased on more cyrrent dala and
minodalogy LMD vied 'a WASK-(270. Alsa uoe

cdated Bayerian estimatas of RP5 wavailantif-
ties were given,

2-8
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Dec.
1976

Gt

The analgres o6 IeR jorum ayilee relladility
wert perforied 4nd documented.

Jin.
m

(1

NP-255 *AT4S: A Reazoratial, Part i, Cvalvas
tian of Sscieta’ A'sns due o Aeagto” Pratecs
tion System Fatlyre® (¥al. 4] wat subl tsned.
Thls document dealt with the prodabiiity of
exceading |DCFRI00 quidelines from ATWS evertd
fn 1ight water reaciors. |4 showed, toqetner
with resuits 1a other volumes of fart 11, that
the fractisea) coatridution to the total poten
tia] peactor risk dus %0 ATWS 3y very wall
{Yess than 53], and the probadilfty that in
ATWS resully 8 4 Fadtation release oncn711A|
JGCFRI00 criterta 13 on the oreer of 10°7/ l
year, Therefore, the criteris 5ot up I WASHe
1270 nad desr substantially met and #o Bachs
fitting or otner reactor rodifications needed
1o Se considered.

BAV- 10063 Rev. | was pudlished. T™he earlier
conclusion on consequences 3f ATdS was ~eaf-
firmed ta rearesent no undue risk to the
public nealth and safely.

April,
1978

NRC staff

NUREG-0460 (vel, 1, 2] were Dublisned. T™is
was NBC staff'y response to EPR1 studies on
ATWS 1nd otre~ related analyses dane By the
Iadustry. The NAC staff reviewed the {afor.
mation on ATWS that Rad Deen developed in the
past and evaivated the susceptitlity of
current nuciedr plants to ATWS events using
fault tree/event tree analysis technigues s
uied n WASH- [40C. Based on thdt eveivation,
the staff concluded that jome corrective
pessures were required to reduce the rist of
severs conseauences arising from passible ATWS
events. This gonclusfon was Dased o the
operiting eaperfence 12 date for reactor
scram tystems, Ooerating axperience was not
sufficient to conclusively determine CL ]
statistical Sasts whe'her Factor ieran
syttems 4™t relladle enough o mke the
prodlmm of ynaccestadie conieouences from
ATHS events sufficiently smil.

July,
1978

P.40] *ATS: A Amaperaizal, Nart 111 Froe
quency 6f daticipated Transients” wis Sube
Vighed. This document containt the resuits
of & data collection and analysis ARk cone
ducted 1o detarmine the freguenty of those
articipated transients which might require &
successtul scram.

Oec. |
1978

NAC staff

The NEC 1taff suggested i NUREG-0460 (¥el.d)
(hat slants with constmyction pemmity prior %0
171773 should (mplement 18 autsmtic 144
syitem with APT and 4n ATWS rod Injection
schere,

Jan.,
1975

M staff

The MAC fssued 4 statement of policy which
sccapted the recommendatisi Rl tRe ule ot
_>e_ayaided for Lhe detarmination of adiolute
rist probastliities for iubiyitems wnieis an
sMaouate data base wxiily and 1t 1y poasidlet
auantify the uncertainties.

——
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fes.
1979

SRC staff

The MAC sta?f requested that generic evilua-
tions de performed 3y the 'Adustry 10 con-
firm that the mog'fications soecified in
WREG-0480 (¥o). 1) ure a0pl'canie and wou'd
schieve the desired objeciives.

1979

GE

As reguiated by the NAC staff !n NUREG0480
(Yo). 3, GE fssued early verification of
Alternative ) nctenttal capasility for the
prevention b mitigation of an ATHS event

New .,
1973

C-£

The mesits of ATWS analyses for Cef designed
NSSSs, CONPQ-263.4P were Dublfshes. |t

way shown that Ceof desigaed plints meel the
POst-ATRS criteris for reactor coolunt irie
tem ‘ategrity, radiclogical releases, fuel
Integeity, contitement pressure, 4nd funce
tionadility 9f eguisment needed for long

term cooling.

Aarsh,
1980

NRC staff

NUREG-O450 (Yoi. 4) was publiisred 2y the ARC
staff. Al plygnts were required to Implement
Alternative 4, eacept a fow ol¢ plants to be
treated on an ingividual Basts. This w4s t0
reguire of 411 planty tAe capabt)ity o Aiti=
gete tAe severe consequences of an AThS
shoyld 1t oceur,

duly,
1580

LR

AN-1510 was submitted ta the NAC fn resoonse
to their tpec!fic requests on ATWS analyses.
This report descrided 4 reanalys's of the
ATWS events using the most recent AL quides
Tines, It was agaln canciuded that in the
unlikely ingtance of an ATWS event, tAe

§ 4 ¥ designed plant c2n mitigate the conte-
quences of Juch 4n event with scceptadie
results.

Seot. 4,
1960

NRC staff

SECY-30-403 was released By the MRC staff,
This document was 10 dddress the subject of
progosed rulemabing to amenc [OCFRSO con-
cerning anticipated transfents withoul icrim
(ATMS) events. |n the staff recommendations:
(1) Alternative (28], 1.e. Altermative A

fs for piaats receiving their operating / |
I1cense on or ifter Jaauary |, 1984

(2) Alternative (2b), or JA, and (2¢) are
for other slants licensed defore January |,
1984, (3) Alvermative (2a), V.2, Altermative
2A, '3 4 pluntespecific reseiution for 4
1imited nuncer of very eariy plants,

Seot. .,
1980

[lectrie
utitity
Grovo

A group af 10 st1lities requested the NAC to
resolve the ATWS Igiue according Lo plint
sodificitians detatlad In o patition sube
aitted or Septemser 16, 1980, The mdjor
tenets of the seiition yre:
o Ffor existing olents:
(1) Bwas: provide the foliowing:

(6) Recirculation Pump Trip given
an ATHS stgnal,

(b) Independent, redundart, ind
diverse plectirica! means W8
faitiate 4 Peagtor Lcrim
given 4 31501l characterise
tig of an ATWS,

. (e} Scram discharge voluse
o e - modification.

-

. ————— -,
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(Cont.)

l

(2) Peis: Provide the following: {
(a) Compustion (agineering and a4
cocy and ¥ilcoa nlanty srell
Faye an gltermate means 0
shutdown the reacior Lhat b
¢iversa and redundant ta the
electrical sortion of LAe Fe-
Jetoe protection syitem uo o
syt mot tacluding the trio
preakers. In saditicn, dviomee
tie Intttatien of aurlltery
feedwiter pust octur (ndedens
dently of the APS,
lestinghouse plarts thall pree
vide sutomatic ‘Aftiacton of
rurt tae trip and auatllary
feedwater independent of the
ars
o For Aew planti!
Aecause of the need o ersure that
slent mpaifications for AT4S are iate-
grated (nto the plint fa 2 consistent
aarner with the potantial changes, any
ATYS mortficationy for mee plants
yhou'd be detarmised 43 2art of the de- |
graded core rulemiing srocess.

{b

—

Dec. , KRC staff
. 1380

In & mera ‘rom Rowiome to Minogue dated M/15/804
the following conclusions werr fLated:

we |1 s0D€RFS tRAt the NRC soormachk 2 ATWS
probas!iities 13 t06 congervative while
the CPR aporoach 13 unduly cptimistic.

e Mandating tmproved Drevention and nitige-
tion My reduce the reduired staff re-
view, Rowever,

we Since 1t 11 nonemechanistic some Sesign
or tastallation flaws miy arise, in
sdaition, the staff doey nat Mave 4 qond
secard 1n tre telection of design bases
that are intended o envelooe Broad
classes of unandiyled accicent scenarios.

in 4 mema ‘rom ¥inogue, 0f-ector of MRR to Chatr.
san Jorn Angarne, he states that EPRl has
val'd point ia Juggesting Lhat the ST AR E L
necasiartly conservative (n the treatrent of the
soportunities to Tix or leurn from grecursory,”

an., ARC staff
198

In & pemo froe Dfrers to the Commigsioners, the
following altarnatives 1o the rule presented in
$LCT-00-409 are presented to rFespond to Commanty
from comistiorer Arearne:

— The recuirsments for sost 1984 plants
which had beer included In LECT-80-409
could be delatad from the rule

jem The itCROLARCR Eritaris on primary
jratem ttresiel could oe relases 2
Level § tastead of Level C.

Lee Adaitional reauirements are citec for
plants 7¢ "Mgh popuiation® sites.

2-11
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',: , a0t for mm'e minoe mﬂsﬁ\sum mpo;ed qm"\“ny to ....4,,“ m 5 b
’ »,-'*f':: %mm ty M' ATRE, the present mnmﬂ rod erive systems thould tm b! : g .
L mmm hcauxn of their hisiory of nmm openticm. Towg cf the ‘_ X ‘)
F e Mmry of the utilities evaluation of m ATHS threat i3 hrhﬂy mrtu# *
o & ] ﬁ“ lmumdh b : i ‘ﬁ‘“& : Sen 1%
é e '§TM prombﬂit,v of inadvartent autmtic actyation st tha s'Lcs' and(tu ; : ;
e ﬁegrimutat effo.ts upon the resctor <oolagt Beessure Soundary have beentii e g
' i ?mmun!y prasiafsttc, n pedi tion, 19pesrs o be no mm. g, ' _ ‘
§or 3 ‘mds:au thet the potdon cleame: *m'b\n ms 3 :wnm:nt safety stgm-
‘ | ﬁw\ca or Mnuubh ezonowie chac.. AR R ¢ “ ?
{ { ~ w o Way l’\ls Pasalytion has bean diffieylt to chOvt zo datc | | .
(ﬁo that tha utliily tndustry's past w}uning mdcd acxm:m has bm
outlined in fppendin 1] to this nau.) N S, :
}1) The consequences of ATWS could be majer, ;
(2) Lack of anreenent 2aists with respect €o tha probabflities associated :
¢ with ATWS, .
fé C 43} Leck of agregment extitz &% 10 whether or not edditicas) recutrements '_
; need to Le imposed upon the standhy 11Quid contrel systems. : i
{4)  Contern over the fnpact of the loss of offsite power, ; He s ¥
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- (6} 3 mubt s m whethar or not we cin ever uqutcly quanti fy tm rms

§ 2
uzocmcd ﬂth cormon mode Tailure with raspect ta ATWS (Cowon pode

l,,‘. ¥ fulun is dfscussed 1 Awmdu ! atteched where commn mode m&: 1: '

i u.%

nu dhtusud) : g e

»

., Pmpoud ANS Fixes in S4R6 which are consmenu rorg il adgqum tg

: 3 provtqt udoit(nral_pro'ec'1qg ‘
5 R
.x_ Provided that the standby Yiguid contml systems ou dutgn« 1o pmvwc,.;g-

t
; &
g

sufficient Mqat‘w reactivity with respect to time, sufficient evidence
‘ .utsts to conclude that current EWR-6 reactors, with their twe diverse
i ¥ " end mw.‘mt negative reactivity fusertion systams, urovwa wmcimt

‘nmuvt mcmny tnserticon copability against AWS taciuaing un v :

) wnto sccount the question of comon mode failure,

3 ~J? ’ i ¥ iy
: "TM use of ctMr soluble polsons or mixturas of sotudle polsons should -
-abc ccmidcud 'megdiately {f the informaticn {3 cvamblo. or conndend

M 8 daveloprent peooram if 1t 1s no!. brciuse the umct of ammu '

,loiubh poisons on currant hardware configurations s 11kely to be smell,
o 3 ] [resamnce

hs Fesult the Soeetine of the following ATWS fixes, some of which &
may already be schivoved, ere proposed s baing more_thin adequate with
’mmcc W ANR«6,

:(1) Trip of the reactor racirculation pump upon fnitiation of the

ATHS o A
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Additional logie fo {earlier) automatic inftiation of the
existing hign pressure coolant injection systams {KPCS, RCICS)
VPN R adadarilia’ o S0 "‘""CV"M Ul‘ ATW‘

o Automated fnttiation ¢t the Yiquid contrn) system should ATWS
dccur, ' o
Piping, added to supply some of the Jiquid control flew throuqh
| tM KPCS 1ines inio the vesse). oy ‘j e . e
i Sufft:t:ntly indepandant ¢ontainment {sclation’ systtms nnd signu!s g '
© upon ATHS vecurrence. : :ﬂ‘ﬁz“ N ot

: )‘.,‘;"‘ a8 £
Thc addition of § third stanoby 11qu$d control inJcct’oq,’unp awth

the following festures: il “f‘é;?‘_ “

(l) 100% cApacity bR i Ca Tod R ;
A | 2 RN S
(L) stesm driven (perhaps conmcud to the resctor core uoluioﬂf-.

h,

conling system) A : '.;‘;'1 .;; ~

T

{c). different suction and tnjection poin:. then tha e!ectr1~c\1y

driven pumA) ' o A SN

i

Itam 6 miqnt pernit one 1008 copacity o!cctrlcn\ly crlvcn puup f}'w i
rather than two 50% capacity pumps., MNote tMt the ttlu prin B
mover need not ¢ & turtine; it could be a positive d‘sp!ac-nont
rotary piston pump which would coma up Lo desinn speed rap1d1y.
Incluston of additions) soluble poison capacity or subu*tuum
of s different soluble potfson,

Appendiz 1

Common Mado Failure and Banefit Dissusston

A luctd summery of "corwon soda fallures™ 1s presented baginning on page 3

B N BT T R

of WASH-1270, Mowsver, there are “conmon mode benefits™ which can b
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P.U, BOX 87 @ PERRY, OMIC 408! ® TELEPHONE (216) 259-3737 @ ADDRESS-10 CENTER RQAD

Serving The Best Locatior i1 the Naton

PERRY NUCLEAR POWER PLANT PROJECT ORGANIZATION
CEI NUCLEAR ENGINEERING DEPARTMENT

AND KAISER ENGINEERS, INC.

July 2, 1981
ATTACHMENT S

General Electric Campany
1000 Lakeside Avenue
Cleveland, Ohio LLllk

Attention: Fran:: Miotti

RE: Perry Nuclear Power Plant
Units 1 & 2
Anticipated Transients
Without Scram
Quote #1L9-B

Gentlemen:
( In response to your letter dated June 10, 1981, the Owners elect to
accept quote 149-B. The clarifications are acceptable. Please

incorporate a ccatract revision to cover ATVS.

Very truly yours,

Jim E. Barron
Purchasing Depa:rtment

JEB :dms

cec: H.A. Putre
L.O, Beck
File
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g’ : : Y THE CLEVELAND ELECTRIC ILLUMINATING COMPANY
. ::?-.,,. | MEMORANDUM 80/274k
- \'
’.:70 D. J. Zupan room 5120 rrom H, L, Hrenda oate September 4, 1981
\ PHONE 2L6 foom W2ko ,

SuBJECT GE Quote No. 149B

Engineering recommends acceptance of GE Quote No. 1k9B, ATWS Alternate 3A,
Design and Equipment.

GE should be requested to provide clarification of the division of responsibility
for radiological analyses, per Section 6 and Appendix B of the subject quote,

e

HLH/vr

cc: B. L, Barkley - w220
R. P, Jadgchew - W225
He, f) agiibine, = W2LO
NDS File - 41.9 sP-M/Ckl/3.1 MAIN
PO/DC - R290
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SCOPE OF WORK FOR

ANTICIPATED TRANSIENTS WITHOUT SCRAM

ALTERNATE 3A

DESIGN AND EQUIPMENT

4/3/81
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SECTION 1
INTRODUCTION

This docunent describes General Electric's proposed scope of work for
ATWS Design Work, Project Design Services and supply of ATWS
Equipment
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allow BWR performance to meet acceptanre criterfa described in

. Appendix B including consideration of an ATWS event without

ARI;

have a relfability objective of 0.96 per demand; J
C{‘ a2 "-'J ?m{’m‘h el

use control-grade equipment; and

provide manual operation override to allow an increase in
feedwater flow, {f needed and available.

. 2.6 Standby Liguid Control System

The standby liquid control system (SLCS) action is to be initiated
automatically on receipt of signals indicating an ATWS event is in
progress. Simultaneous operation of both pumps at full capacity

(86 gpm total) is required to mairtain suppression pool temperatures
within specified limits.

-

The SLCS design will:

172-p27

provide an-automatic ATWS injection function for both loops
simultaneously;

provide a manual ATWS injection function for both 1oob€i:>

simultaneously operated only from the Control Room;

require replenishment capability of the SLCS tank with mixed
sodium pentaborate solution fror outside the containment;

consider the hydrodynamic pulsation effects of two-pump
operation;



i.

3.

B .

2 1

0 S
N
Y N
\é\ :\VJ

\§ . 0.
RIS

2 5{\Qg A

require automatic SLCS fnjection through the HPCS 1ines (BWR/S
and BWR/6) or through the jet pump instrument lines (BWR/4).

¥

D
L HY

provide automatic Reactor Water Cleanup Syst‘n'iibiation;

provide for perfodic functioﬁal tests of the system n both
the manual and the automatic ATWS injection modes;

minfmize undesired fnjection of the borated 1iquid fnto the
vessel by design of the logic and sensors to have a low failure
rate;

accommodate the containment pressure and temperature environment
during the period of needed ATWS operation, and for BwR/6
during any predicted operation of containment spray;

- meet requirements 1.1 through 1.9 of Appendix A;

meet the criteria of Appendix B, in conjunction with other
ATWS functions, excluding the ARI;

include actuation circuits which have a reliability objective
01-0.99 ber demand and which are separate from RPS and containment

solation circuits;

K

“ave a reliability objective for delivering boron at full
capacity of(§:§§ per demand;

& CA

assure that no single active logic component faflure can
prevent {ts ?unctfon; and —




&6

0. use equipment, qualified either by analysis or test, to assure
meeting the predicted conditions associated with the ATWS

event,

2.7 Containment Ventilation Isolation Valves

To prevent radio!qgicaI releases to the environs §f there are
significant fuel faflures, the containment ventilation {solation
valves are to be closed upon high containment radiation. This
fsolation logic is to be separate from the RPS.

The containment isolation interface specifications wi'l:

a. require conformance with Appendix B for the ATWS :vents given
fn Appendix C;

b.  specify that an electrical faflure in the RPS, that could
prevent a scram, will not prevent the containment isolation

function; and

c. specify that use of circuits and valves, qualified by either
analysis or test, to assure peeting the predicted conditions
asscciated with the ATWS event.

2.8 Scram Discharge Volume Modifications

Control rod drive system scram discharge volume modifications will

be designed to minimize the potential for common mode failure of

the scram function due to drain 1ine failure and thus unavailability
of this volume. The design modification will consist of the addition
of instrument volume water level sensors to the control rod drive
hydraulic system and {nstrument 1ine piping modifications. The

design change will:

172-P29
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GENERAL §3 ELECTRIC Ecc ik

NUGJAI'ONMRSMnmusowsmmw ‘ |
GENZRAL ELECTRIC COMPANY @ 175 CURTNER AVENUE ® SAN JOSE, CALIFORNIA 95125 |

MC 399, (408) 925-2755
' ' ATTACHMEM T 6

December 29, 1983 . Responds to: N/A
PY-GEN/GAI-2002 = INFORMATION

Mr. P. B. Gudikunst

Gilbert Associates, Inc. ' D
P.0. Box 1493 RECEIVE
Reading, PA 19603 AN 5 1854

Dear Mr. Gudikunst:
SUBJECT: ATWS MANUAL SLC INITIATION

Attached is an advanced issued copy of ECN NJ50426 showing changes to
Standby Liquid Control elementary 828E234CA. The ECN essentially returns
the elementary to Revision 2 except for the trip of the pumps on jow Lank
level and the relocation of pump and valve control from the containment
to a local MCC.

-

Very truly yours,

5 €.wnl), -

R. C. Mitchell
Project Manager
Perry Nuclear Power Plant

[FROM: DGC. CONTROk D"i"’v/sl/ﬂ’

COPIES TO: | 224~
_—7——_- J [ C:Z:Zir//& [

RCM- ~m/A12299

Attachment A [ 2 e o 2 % W=
cc: J. J. Larsen 2 0 st U6 L

w. F. Miotti - e &

P. A. Nichols, w/att. 3 ool N4

Fi le c4al

RECEIVED
JAN -1 1984

Phrp
DOCUMINT CONTROL
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"1 SPECIAL INSTRUCTIONS ECN nj T 45¢ [
ENGINEERING CHANGE NOTICE| o wcomromare wirn issue wo - NJ 50426
NUCLEAR ENERGY 8'/SINESS OPERATIONS 8 INCORPORATION SIGNOFF REQUIRED 428VF sHEET QL oF _1
INCORPORATED DATE
NERAL ELECTRIC CO., SAN JOSE, CALIFORNIA 8 ADVANCE COMES NEOUINED swolt]l laate 28 DEC?QBE}
EASONS FOR CHANGE RESP COMP NARRATIVE DESCRIPTION
RROM CORRECTION
mowtcg?,comncv CHANGE 2 I
o EGULATORY BIPROJECT/CUSTOMER/AE TJENGRG | CUSTOMER REQUEZITED REMOVAL Cr
ASME 1EEE DOTHER-EXPLAIN IN NARRATIVE AUTOMA= € INIT.&T,ON EDE SLC SY&TeMm.
SIGN IMPROVEMENT i A
’" -t Dn.'omm“ C "L”V "
RIFICATION SFTATEMENT v
, \J | - oh- L -
. VERIFICATION CONTAINED IN DRF ~o.c agoo o (s |
D1 REQUIRED? | SPARE PARTS MR, E/ REVISION MFEG REVIEW SAFETY/RELIABILITY | CLASS' FICATION OF
€s 0 NO B | AFFECTED? REQUIRED? REQUIRED? ANALYS'S REQUIRED? | CHARACTERISTICS AFFECTED?
DI NO YEesC wNOE YES D NO B YESO nO B YEs O NOK vEs O NO B
T SIGN SIGN INIT l INIT INIT
MATERIAL/HARDWARE STATUS |
PROJECTS ary STATUS DISPOSITION €/ MR PONO |
ERRY 162 | N/ AT SITE WORK IMPLEMENTED EY | F.I. |
FODR KLI=-964, Rev.O ¢ |« _).944
826z 234CA FODR KLZz-724, Kev. D K.z2=724
|
| !
I |
t |
i
1 f
. | 1
\
{
| |
|
| l
! |
i
!
I |
|
! |
\
TEFFECT & < $1000 TOTAL ALL PROJECTS ENTERESTIMATED TOTAL APPROVAL ENDORSEMENTS coMm® DATE |
INCR [ < $10,000 TOTAL ALL PROJECTS RESPCNSIBLE ENG W 70 29 %3 |
$3000 0o W Zli 0 %3
DECREASE O > $10000 TOTAL ALL PROJECTS . MEG ;
— N o
T RESP ESTIMATED BY come | DATE | SCHMEDULE EFFECT | O€ |
NED * -
FUSTOMER —<DAYS OO
, weexs O O —
-~ —NTHs D |
; SUPPLIER NOEFFECT B 1
) OTHER SIGNATURE ‘
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Ui T EL STATES
NUCLEAR REGULATORY COMMISSION PN
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D, C. 20555

July 15, 1983

ATTACHMEAM T i

Honorable Nunzio J. Palladino
Chairman

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

SUBJECT: ACRS REPORT ON THE PROPOSED FINAL RULE ON ANTICIPATED TRANSIENTS
WLTHOUT SCRAM (ATWS)

Dear Dr, Palladino:

During its 279th meeting, July 7-9, 1983, the Advisory Committee on Reactor
Safeguards reviewed the proposed Rule on ATWS, A Subcommittee meeting was
held with members of the NRC Staff on May 27, 1983, 1Tne Commitiee also had
the benefit of the documents listed.

For BWk plants, the Rule requires installation of an alternate rod injection
(AR1) system and a standby liquid control system (SLCS) of a specified
control capacity., The Rule also requires that the SLCS must be capable

_of automatic initiation for new plants and for other BWR plants that already
have the capability to automate this system. Automatic trip of the recircu-
lation pumps 1s also specified, although we understand that this feature is
already operational on all plants through Commission urder.

PWR plants are required to have equipment diverse from the reactor protec-
tion system installed to assure automatic initiation of auxiliary feedwater
and of turbine trip., In addition, reactors manufactured by the Babcock &
Wilcox Company (B&W) and Combustion Engineering, Incorporeted (CE) are
required to install a diverse scranm actuation system, While not in the
current version of the Rule, an amendment will be proposed to require
Westinghouse reactors to install a diverse scram actuatfon system as well,

The NRC Staff 1s recommending that licensees establish a reliability assur-
ance program for their plants' reactor trip systems, We support efforts to
enhance reliability assurance for such critical plant systems; however, we
believe a comprehensive program that encompasses all plant safety-related
systems would be more effective,



Honorab}e Nunzio J. Palladino -2« July 15, 1983

We recommend that instrumer ation needed to accomplish safe shutdown of the
plant following an ATWS ever. be qualified to perform acceptably following
the M? pressure o, other prvironmental effects to which the instrumenta-
tion might ye expased during the event, We also recommend that the possible
efrects of n'gh pressure on the integrity of primary system pump seals and
the pressure doumsgry of instruments or other components not covered by the
ASME Boilur and Pressure Vesse! Code be explored, and that the NRC Staff
assure ftse'f that pump seal or other primary system coolant leakage caused
by 47 ATWS dees nat significantly frcrease the likelihood of severe damage
to ire core.

To further decrease the prohunility of an ATWS, we recommend that efforts be
made by p'ant operators to degrease the nymber of transients that challenge
the reacty: protection system, For example, operating experience has shown
that a large porcion of plant transients results from malfunctions of the
feedwater system, Ffepent finformation also indicates that the number of
reactor scrams per plant is significantly higher_in the U.S. than in certain
ferefgn countries (Japan for example). We recommend an finvestigation to
determine 1f practical means exist to reduce challenges to the reactor

trip systen,

We ars concerned about the potentia' Tor confusion when part of the reactor
trip systpn is safety grade and part 1s nct, Neither the djverse shutdown
'991c syscems reguired by the Rule nor the heat tracing for boron solution
‘s orgge systems are safety grade, The same 1§ true for the alarm systems
that indicate whether the heat tracers are operative., These matters may

warrart further consideration,

The ‘I}hg stafr has suggested that an ATWS contribution to core melt frequency
.ALF, ,"V/reactor year or less would be_acceptable. Since the risx to the
publ 1€ from suci an accident may vary markedly between PWRS and BWRs,

1t is ngt clea~ that a single core melt probability criterion should be
app! vsd yniformly to all LeRs. 1f & major release °"5 radioact ive material
from the contaimment 18 likely, the criterion of 10°%/reactor year is, at
best, merginal for any single cause, tuch as ATWS, and fyrther_reductions in
1ikel hood should. ue considered, Tie NAC Staff's estimates of ATWS Tikelie
nood are -best estimates, witn considerable uncertainty, and thus may not
refloct a4 reasonable dagree of assyrance that the actual risk 1s as low as
it vYould be.  he *ttovmend tnat considerations of such risk be included,
_partiqularty for reactors having ' high surrounding population..densities,

"4
We ricommend that de.wners of new plants give consideration to designs
that will reduce reactr trip system challenges as well as enhance reli-
ability, We nate <.at while the jule requires new BWKS to enhance the
capability of the SLCS, 1t fs silent concerning the need for additiona)
mtigating features for PwRs, For example, there 1s no requirewsnt for
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additional pressure relieving capability for B&W and CE plants., We disagree
with this position and recomnend that the NRC require licensees to explore
means for enhancing the ATWS mitigative capabilities for new PWR plants,

We support the provision that the schedule for implementation be one negoti-
ated between the licensee and the NRC, but caution that care be exercised to

‘assure the timeliness of the changes required.

We believe that the proposed Rule 1s an appropriate approach to dealing
with the ATWS issue, but recommend that consideration be given to the
above comments before a Rule is issued in fina! form,

The Committee plans a later review of the proposed amendment dealing with
the Westinghouse trip systen,

Sincerely,

IRy

Chatrman
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