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MEMORANDUM FOR: Chai=man Hendrie
Commissioner Gilinsky
Commissioner Kennedy
Commissioner 3radford
Commissioner Ahearne

7

THRU: Lee V. Gossick ) kﬂ o
Executive Director for Operationitjx? 4:74—__——

FROM: Harold R. Denton, Director
Office of Nuclear Reactor Regulation

SUBJECT: RESUMPTION OF LICENSING REVIEWS FOR NUCLZAR POWER PLANTS

[n May of this year [ described a rea'igmment of curreni ind near-tarm priority

tasks within the O0ffice of Nuclear Reactor Regulation (NRR) to deal with
activities relating to the accident at Three Mile Island (see SECY-79-344) .
One consequence of the realignment was a temporary delay in the processing
of operating license and construction permit applications for nuclear plants
pending completion of certain TMI-2 related tasks.

The short-tarm T™I-2 tasks are essentially complete, as summarized below,
and based on the results of these efforts [ have decided to resume staff
licensing activities on pending construction permit and cperating license
applications. It is my judgment that the TMI-2 related actions being

taken by NRR on licensee emergency preparedness (see SECY-73-450), operator
licensing (see SECY-79-33-E), bulletins and araers followup (primarily

in the areas of auxiliary feedwater system relfability; loss of feedwater
and small break loss-of-coolant accident analysis; emergency cperating
gquidelines and craocadures; and operator training), and short-tarm Lessons
Learned, if accompiished generally an the scnedule we have selected,

are necessary and sufficient for the continued safe operation of cperating
2lants and for the resumption of staff Ticensing activities on pending
construction permit and operating license applications. It is my intent

%0 bring the staff's first completed review of a pending operating

license application to the Commission for review prior to staff issuance
of the license. The Lassons Learned Task Force and [ also have considered
whether the acticns associated with these activities would fareclose

other actions that subsequently may e shown %0 Sa necessary by the Lessons
Learned Task Force, the President's Commission or the MRC Special [nquiry.
We have no fndication that they will.
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The principal element of the composite of staff activities listed above is
the completion of my review and the ACRS review of the first report of

the TMI-2 Lessons Learned Task Force (NUREG-Q578). The Task Force report
contains a set of recommendations to be implemented in two stages cver

the next 16 months on operating plants, plants under construction, and
pena‘ng construction permit applications. The Task Force recommended 20
licensing requirements and three rulemaking matters in 12 broad areas

nine in the area of design and analysis and three in the area of cperations).
A1l out one of the 23 recommendations had a majority concurrence by the
Task Force. rhe Task Force conciuded that impiementing its recommendations
would provide substantial, additional protection which is required for the
public health and safety.

The Advisory Committee on Reactor Safeguards has complieted its review of
the Task Force report. The several public meetings of the ACRS subcommittee
on T™I-2 and the public meeting of the full committee on August 3 provided
an opportunity for the presentation and discussion of public comments

on the report. The ACRS letter of August 13, 1979, to Chairman Hendrie
statas that the Committee agrees with the intent and substance of all the
Task Force recommendations, except four upon which the Committae offered
constructive comments to achieve the same objectives articulated Dy the
Task Force. The Committee also notad that affective implementation will
require a more flexible, perhaps extended, schedule than proposed by the
Task Force. A copy of the ACRS letter is provided as Enclosure 1.

The ACRS comments on NUREG-Q578 concentrate sn four of the Task Force
recommendations. These are: (a) the revision of limiting conditions of
gperation to require plant shutdown for certain numan or procedural errers;
(b) the inerting of MKI and Il BWR containments; (c) the provision of
recombiner capability at operating plants that do not already have it;
and (d) the addition of a snift technical advisor at each operating plant.
The first three of these matters require Commission rulemaking, and it is

a straightforward matter for the staff to consider the comments in the
grvcess of developing the required Commission papers. [ will assure that

s dane.

It is my intent to ask the Qffice of Standards Development (SD) to proceed
expeditiously with a Commission paper proposing a new rule on limiting
conditions of operation (item a, above). [ will ask SD to include in the
paper the alternative approach recommended 5y the ACRS, and cne other
approach that [ think merits consideration. My alternative would amend
the Task Force recommendation so as to diffarentiate Detween an isolatad
occurrence 2 i a repetitive patterm. For 2xample, the forced shutdown
aspect of the Task Force recommendation could de reserved for a repeat
violation within a relatively short time period, such as two years.

’
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L
In the case of the two hydrogen control matters (items b and ¢, above), [
intend to follow the advice of the ACRS by asking SD to delay completion
of the required staff papers for proposed rulemaking until after receipt
and review of the final report of the Lassons Learned Task Force, now
scheduled for completion in mid-September. [t is likely that the inerting
and recombiner requirements recommended by the Task Force will be included
in the eventual solution to the hydrogen contral problems encountered
in the TMI-2 accident. However, in view of the short time until the
availability of the overall hydrogen control recommendations by the Task
Force, [ agree with the ACRS that it is best to not dilute staff effort in
this area by prompt pursuit of the two short-term recommendations, one of
which was a minority view of the Task Force for these same reasons.

The ACRS comments on the shift technical advisor (item d, above) have
resulted in our reassessment of the possible means of achieving the two
functions which the Task Force intended to provide by this requirement.

The two functions are accident assessment and operating experience assessment
Sy people onsite with engineering competence and certain other characteristics.
[ agree with the Task Force that the shift technical advisor concept is the
preferable short-term method of supplying these functions. However, [

have concluded that some flexibility in implementation may yield the desired
results if there is management innovation by individual licensees. The

Task Force has prepared a statement of functional characteristics for the
shift technical advisor that will be used by the staff in the review of

any alternatives propcsed by licensees. [t is provided here as Enclaosure 2.

- In addition ta commenting on four of the Task Force recommendations, the
ACRS Tetter of August 13 recommends three additional instrumentation
requirements for short-term action. These 2re containment pressure,
containment water level and containment hydrogen monitors designed to follow
t.: course of an accident. [ agree with these recommendations. The

Task Force has prepared descriptions of these requirements in the same
format as Appendix A of NUREG-0573. They are provided here in Enclosure 3.

[ have also decided on one further licensing requirement for short-term

action. [t is a requirement for remotely cperadle nigh point venting of

3das from the reactor ccolant system. The Task Force has prepared a description
of this requirement; it is provided here in Enclosure 4. The Task Force

had previously deferred this item for further study, but it is my judgment

that design efforts by licensees can and should be initiated now.

Finally, the Task Force has compiled a sat of errata and clarifying comments
for NUREG-Q573. [t is provided here as Znclosure 3.

art
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In summary, the Task Force recommended prompt licensing action on 20 items
(excluding the three rulemaking matters). [ have added the three additional
requirements recommended by the ACRS in its August 13 letter and one more on
the basis of my own review. This Office will issue letters %o all operatina
plant licensees and all construction permit and operating license applicants
within the next two weeks requiring them to commit within 30 days to meet

the Zgtal or 2% licensing requirements on the implementation schedule provided
here in Enclosure 5. Another letter to be issued at approximately the

same time, will state the requirements flowing from the work by the Bulletins
and Orders Task Forcr on operating plants which also need to be picked up

on the license app’ cations.

Several licensees have advised that some of the hardware changes required in
NUREG-Q578 can be accomplished at much lower cost during springtime refueling
cutages in 1980. For good cause shown, we intend to consider such flexibility
in the implementation schedules. The end date for full implementation of

all licensing requirements has not teen changed from the January 1, 1981,

date recammended by the Task Force. The implementation dates for the
Commission rulemaking actions will be established in the course of rulemaking.

Harold R. Denton, Director
Office of Nuclear Reactor Regqulation

gEnclosures:

1. ACRS Ltr Carbon %o

Hendrie dtd 8/13/79

Alternatives to Shift Technical

Adviscrs

Instrumentation 0 Monitor Containment
Conditions

Instailation of Remotely Qoerated High Paoint
Vents in the Reactor Coolant System
NUREG-Q578 Errata

Implementation of Requirements for Qperating
Plants and Plants in QL Review
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¢c: Mitchell Rogovin
Saul Levine
Robert Minogue
Victor Stelle
William Dircks
Carlton <ammerer
ACRS

Ea TR ¥ T
3 ’ e %
ar:: e s A



ENCLISURE 1

s, UVITED STATES
L s NUCLEAR REGGULATORY COMMISSION
4T ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
: s WASHINGTON, O, C. 20855
s S
-
feant August 13, 1979

Honorable Josepn M. Hendrie
Chairman

J.S. Nuclear Regulatory Commission
washington, D.C. 20855

SUBJECT: SHORT-TERM ROCCMMENDATIONS CF T™I-2 LISSONS LEARNED TASK FCRCE
Cear DOr. Hendrie:

During its 232nd meeting, August 9-11, 1979, the,Advisory Committee on
Reactor Safequards completed a review of th- short-term recommencations of
the ™I-2 Lessons Learned Task Force as reported in NURSG-0S78. These
recommendations had bDeen reviewed, in part, Dy an ACRS Subcommittee at a
meeting in Washington, D.C., on July 27, 1979. During its review the
Committee had the benefit of discussions with members of the Task Force.
Comments from representatives of the nuclear industry were also considered.

In its review, the Committee has noted that the recommendations in NUREG-0578
are those deemed Ly the Task Force to be required in the short term to
provide substantial additicnal protection for the public health and safety.

The Committee has considered both the recommendations themselves and the
schedules proposed for their implementation. Regarding the latter, the
Committee Delieves that the orderly and effective implamentation and the
appropriate level of review and approval by the NRC Staff will require a
scmewhat more flexible, and in some cases more =xtended, schedule than is
implied by NUREG-0S578.

Wwith regard to the requirsments themselves, the Committee agrees with the
intent and substance of all except those discussed below.

2.1.5 Post-Accident Hvdrocen-ontrel Systems

a. The Committee agrees with the recommendations relating to dedicated
penetrations for external racombiners or purge systams for operating
clants that have such systams.

b. and ¢. The majority of the Task Force has recommended rule-making %o
require inerting of 3WR Mark I and II reactors. A minority of the Task
Force has recommended rule-making to require that all operating light water
reactors provide the capability to use a hydrogen recambiner,



Honorable Joseph M. Hendrie -2~ August 13, 1979

The Committee bedieves that cuestions relating to hydrogen generation
during and following an accident, the rate and amount of generation, the
need to control it, and the means of doing 30, need to be reexamined. The
Task Force has advised the Committee that it is considering this gquestion
further in connection with its longer-term recommendations which are sched-
uled to be completed by September, 1979. The ACRS believes that decisions
concerning possible additional measures to deal with hydrogen should be
deferred pending early evaluation of the forthcoming longer-term Task
Force recommendations.

2.1.8 Instrumentation to Follow the Course of an Accident

with rejard to instrumentation to follow the cowrse of an accident,
the ACRS believes that containment pressure, containment water lavel,
and on-line mecnitoring of hydrogen concentration in the contaimment
should also be considered for implamentation for all operating reactors
on the same schedule as that recommended by the Lessons Learned Task
Force.

2.2.1.b Shift Technical Advisor

The Committee agrees campletely with the two closely related objectives of
this recommendation. One relates to the presence in the control room dur-
ing off-nomal events of an individual having technical and analytical
capability and dedicated to concern for safety of the plant. The other
relates to the need for an on-site, and perhaps dedicatad, engineering staff
to review and evaluate safety-ralated aspects of plant design and ."eration.
The achievement of these cbjectives will contribute signilicantly tu the
safe cperation of a plant.

The Committee believes that there may be difficulty in finding a sufficient
number of people with the required gualificaticns and interest in shift
work to £ill the Tachnical Advisor positions. The Committee therefore
believes the solution proposed by the Staff should not be mandatory Sut
that alternate solutions also should be considerad.

7

2.2.3 Revised Limiting Conditions for Cperation

The Committee agraes with the findings of the Task force that there are
too many human or operational errors resulting in che defeat of an entire
safety system, that the number of such occurrence, should be and can be
reduced, and that the ultimate responsibility for doing this must rest
with the licensee.

The Committee, however, is not convinced that "he Task Force Dropesal
is the Sest or only way to increase the license :'s awareness of the

v

o ? N



Honorable Joseph M. Hendrie R August 13, 1379

need to improve operational 'reliability, a;;d suggests that measures short
of shutdown, such as a rule that requires actions similar to those of a
show-cause order, may be equally effective.

Max W. Carben
Chairman

References:

1. MREG-0S78, "IMI-2 Lassons Laarned Task Force Status Repcrt and Short-
Term Recommendations,® Office of Nuclear Reactor Regulation, U.S.
Nuclear Regulatocy Commission, July 1979.

2. Letter, D. Rnuth, President, KMC, Inc., to Harold Centon, Director,
Qffice of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commis-
sion, August 8, 1379, Subject: T™I-2 Lessons Learned Task Force
Report (NUREG-0S578).

3. Lletter, Stanley Ragone, President, Virginia Electric and Pewer Company,
to Joseph M. Hendrie, Chairman, U.S. Nuclear Regulatory Commissicn,
August 3, 1979, Subject: Lessons Learned Task Force on ™I-2, NUREG-0S78.

4. Letter, Floyd W. Lewis, Chairman, Ad Hoc Nuclear Oversight Committee,
to Hareld R. Denton, Director, Office of Nuclear Reactor Regulation,
U.S. Nuclear Regulatory Commission, August 1, 1379, Subject: Lessons
Learned from TMI-2.

S. Latter, American Nuclear Society, ANS-3 Committee, %o Jecseph M. Hendrie,
hairman, U.S. Nuclear Regulatory Commission, August 2, 1379, Sub‘ect:
Lessons Lesarned Task Force Status Report NUREC-0578.



SMITED STATES
NUCLZAR REGULATCRY CCMMISSICN
AQVISCRY COMMITTEE QN REACTCR SAFEGUARCS
JASHMINGTON. 2. C. 209353

August 13, 1372

MEMORANOUM “CR: Chairman Henarie 2{
FRCM: Raymend F. Fraley§“txecutive Jirsctar, ACRS

SUBJECT: ACOITIONAL REFEZRENCES TQ ACRS LETTIR ON SHORT-
TERM RECCMMENCATICONS OF TMI-2 LZSSONS LZARNED
TASK FORCZ OATED AUGUST 13, 1973

The attached revised Page 3 of the subject letter snculd

be substituted for the one which was originally sent %3 you.

This page incerporates additional references 5, 7, and 8.

Attachment:
Revisaed Page 3

ee:
Commissicner Gilinsky
Commissicner <ennedy
Commissicner 3racdford
Commissioner Ahearne
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-
need %o improve operaticnal reliapilizy, and suggests that measures short
of shutdown, sSuch as 2 rule =hat recuires actions similar w those of 2
show=cause crder, may be acually effsctive.

Max W. Cbon
Clairman

Refsrances:

1. MRES=1S78, “™I-2 Lessons Learned Task Force Status Repert and Shert-
Term Recommencdaticons,” fice of Nuclear Reactor Regulation, U.S.

Nuclear Regulatsry Commissicn, July 1979.

2. laz=sr, D. Znuth, President, RMC, Inc., to Harold Denten, Director,

Office of Nuclear Reactsr Regulation, U.S. Nuclear Regulatory Commis=—
sion, August 3, 1979, Subject: T™I-2 Lessons Learned Task Force
Report (NUREG-0573). .

3. Latter, Stanley Ragcne, President, Virginia Electric and Power Company,
w5 Jeseph M. Zendrie, Chairman, U.S. Nuclear Regulatory Commissicn,

August 3, 1379, Subject: Lessons Learned Task Force on ™MI-Z, NURIG-0578.

4. Llatter, Plowd W. Lawis, Chairman, Ad Hoc Nuclear Cversight Committee,
=s Harsld R. Dentsn, Director, Office of Nuclear Reactor Regulation,

U.S. Nuclear Regulatsry Cammission, August 1, 1979, Subject: [Lessors
Laarned from ™I-2.
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Lessons Learmed Task Force Status Report NMUREC-0STS.

§. Latter, Rober: Szalay, Atamic Industrial Formum, Inc. (AIF), %o Harold Centen,
Dirsctsr, Cffice of Nuclear Reactor Regulaticn, U.S. Nuclear Regulats:cy
Commissicon, August 2, 1979, Subject: °“TMI-2 Lessons Learned Task forc
Stazus Report and Short-Tarm Recommencdations,® NURXC-0378).

7. Repors by the AIF Policy Comnittee on Follow=up to the Three Mile Island

sident, July S, 1979.

3. Memorandum, C. 5. lLong, Lesscns Learned Task Force Member, %o R. J. Matison,
Cirector, ™I-2 Lessons Learmed Task Torce, July 30, 1979, Subject: Review
sf ZRs for Loss of Safety Tunction Due o Perscnnel Srrar and Cefactive
Procedures, (30-320).




% ENCLOSURE 2
ALTERNATIVES TC SHIFT TECHNICAL ADVISORS

The recommendation by the Lessons Learned Task Force that an on-shift
Technical Advisor be required at operating nuclear power plants has received
much comment and attention by the ACRS and industry representatives since
NUREG-QS78 was published. Several alternative approaches have been suggested.
The ACRS has advised and the Director of MRR has decicad that alternatives ne
considered and approved if found by the staff to satisfactorily accomplish the
functions described by the Task Force for tha Shift Tachnical Advisor. As an
aid to evaluating alternatives, a mcre comprehensive discussion of the purpose
and basis of the Task Force recommendation is provided below. The discussion
is in terms of the two principal functions intended to be accomplished and the
characteristics thought to be necessary to effactively accomplish these functions.
[t is intended that the licensing review staff make use of this discussion in

avaluating alternatives proposed by licensees and license applicants.

Introducticn

As stated in NURZG-0578, the Lessons Learmed Task Forss has concluded that the
need for improved operations is the most important lesson l2arned from the
accicent at TMI-.2. One key element so far identified is the need to improve
the capability in the contrel room to recognize and dfagnose unusual avents,
Jver the next several years, improvements in the capability of the reactor
operations staff to respond tc unusual events can anc will be sought through
imorovements in plant design, operating orocedures and the aqualificatian ang
training of operators. Improvements in plant design are axpectsd 0 include

improvements in the area 2f numan factors, aspecially imgrovements in display

:Y,. . "245 %
oL St 8



ode

and diagnostic systems available tc aid operators. For axample, the Task Force
made 3 short term rgcommencation for improvement of the means of assessing
inadequate core cooling. The Task Force also made short term racommendations
for improvements in emergency procedures and preparations by the plant operations
organization. The purpose of thesa recommendations is to assure that the
operators and the on.ite operaticnal and technical support personnel are
organized both administratively and physically in an effective manner. In
addition, impgrovements in the licensing requirements for operators have been
recommended to the Commission. Over the coming months, it is likely that further
increases in qualification and training requirements for cperators will be
developed by the industry's recently announced Nuclear Qperations Institute for
implementation cver the next several years. B2ecause these changes are necessary
but difficult to achieve rapidly, the Lessons Learned Task Farce has recommended
the use of Shift Technical Advisors as a method of immediataly impraving the
operating starf capabilities for response to off normal conditions and for

evaluating operating experience.

The consensus of the Task Force is that there are two necessary improvements in the
capability to assess the status of a plant during unusual conditions such as a
transient or an accident, to realize the significancs of the available in‘ormation
such as instrument readings, and to take appropriate action. First, there should
%e an accident assessment capability basad on a comprenensive sducation in engin-
eering and science subjects related to nuclear pewer nlant design and on training
and 2xperience in the dynamic response of the specific siant. This capability
must De rapialy available in the contral room in the svent af an accident. Sezong,
there should oe 2 ~apability to maintain and upgrace safs slant sceratisns through
the cognizance and evaluation of applicacie operating sxperience 5y an engineering
group with diverse tachnical nowladge, experience, ind serspective in relavant

areas such as 2lactrical, mechanical and it
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fluid systems and human factors. The addition of Shift Technical Advisars to
the plant operating staff is an acceptable means of supplying both of these
functions. Altc;;ative manning and organizational schemes will 3e considered
and will be evaluated for satisfaction of the qualifications, training and duty

assignment criteria discussed below.

Oiscussion

In ceveloping the reccmmendation for the Shift Technical Advisor, the Task “orcs

concentrated on the two functions that needed to be provided, namely, an accident
assessment function and an operating experience assessment function. The proper

performance of these functions requires the provision of certain characteristics

described in the following paragrapns.

A. Accigent Assessment Function

1. Generzl Technical Education
The technical education of at least cne person in the control roam under
off nermal conditions should include hasic subjects in engineering and science.
The purpose of this education is ti 1id the operator in assessing unusual situaticns
not explicitly covered in the current operator training. The follewing is a
tentative 1ist of areas of knowledge that are considered to e desirable:
Mathematics, including elementary calculus
Reactor physics, chemistry and materials
Reactor thermodynamics, fluid mechanics, and heat transfer
Electrical engineering, including reactor contrsol theory
These areas of knowledge should bSe taught at the college Tavel and would be
2quivalent to apcut 60 semestar hours. Although a college jracuate sngineer
would have many of these subjects and mor2 that would not oe 2ssential, some

engineers might de deficient in a faw of these specific areas, e.g., reactor
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physics. Although the time to teach these subjects to a licensed senior reactor
operator could be as short as two ysears, depending on the scope and content of

-
the subjects, the selection of a graduate engineer would Tikely be a more rapid

means of fulfilling this characteristic.

2. Reactor Operations Training

AT1 persons assigned tc duties in the control roem should be trained in
the cetails of the design, function, darrangement and cneration of the plant
systams. This training is necessary to assure that the meining and significance
~of instrument readings and the effect of control actions are known. A licensed
operator or supervisor of an operator would not be required to have further
training in order to fulfill this sharacteristic. A graduate engineer not
previously licensed or trained as an operator or senigr cperatar would reguire

ad¢itional training in order to fulfill this characteristic.

3. Transient and Accident REsponse Training

[n addition to the training in ncrmal operations, anticipated transients,
angd accidents presentiy required of cperators and senior cperatars, cne persan
in the control room under off normal conditions should Se trained to recognize
and react t2 a wide range of unusual situations including multiple equipment
failures and cperator errors. This training shoulc not se limited to writtan
arocedures or specific accident scenarios, sut should include the recognition
of symptoms of accident conqttions such as compiex transient responses or
inadegquate core cooling and possible corrective acticns. The purpese of this
training is to broaden the ability for prompt recognition of and resscnse o
unusual esvents, not to medify the instinctive, rapid nrocadural response ta
transients and accidents sravided 2y reactor speritors., The training is reguired
in recognition of the fact that real accidents inherently are initiated and

iccompanied 2y unusual and unexpectad avents. The training is also to emphasize
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reed to focus on the essential parameters that indicate the status of the core
and the primary Eoolant boundary. This additional training would take up to a
year to accomplish for a perscn not already experiencad in nuclear plant transient
and accident analysis or evaluation. Both inexperienca2d graduate engineers and
currently licensed operators would require additional training to fulfill this

characteristic.

4. Detachment from Qperations

The plant response assessment function requires 2 measure of detachment
from the manipulation of controls or immediate supervision of operators. This
is intended to provide the perspective iand the time for assessing plant conditions
and advising on appropriate cperator actions. [t has been called a safety
monitor characteristic. Currently only three cperators would normally be in the
control room at the time an unusual event occurred, and it is allowed that at
times there would be fewer. This number is only encugh to satisfy the demands
. for prompt contrel and supervisory actions under off normal conditions. The
time necessary to make a considered assessment and permit independent monitoring
of plant safety require one more person in the form of the Shift T:chnical Advisaor

or some alternative in the control rocm.

3. Incependence from Operations

In order to provide both perspective in assessment of plant conditions
and dedication to the safety of tne plant, this function should have a clear
measure of independence from duties associated with the commercial asperation of
the piant. I[n an accident situation where command authority should not be
diluted, complete independence is not cesirable and is not necessary to the

safaty assessment function.



6. Availability
This capability should be readily available in the control room,
preferably immediataly at all times, but at most within ten minutes. Having

this capability on duty for each shift is the best approach.

3. Operating Experience Assessment Function
1. Independence from Cperations

A measure of independence is reguired to provide for effactive safety
monitoring of cperating experience at the individual plant and at plants of
like design. The assassment of operating experience at the assigned plant and
other similar plants and the routine monitoring of the safety of plant operations
is usually compatible with and necassary for efficient operaticns. However, the
demands of commercial operation can sometimes distract from or appear to averride
safety judguents. An independent monitoring of the safety of plant operations is

intended to zounter-balance the immediata and pressing needs of ccmmercial cperation.

2. Dedication
Personnel shculd be dedicated to the function of safety monitoring of
operating experience s their pgrimary responsibility and duty. Although reactor
cperating perscnnel have : commitment %o safety that derives from self interest
3s #ell as regulatory requirements, it is only one of two primary responsibilitias

*

the other deing the continuous preduction of cower. The assignment of safety

evalyation of operating axperience as a primary responsibility for certain
specified individuals will redure potential conflicts and assure adecuats time

to discharge the cuties.
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3. Diversity of Technical Knowledge

The techgical knowledge of those assessing operating experience should
be diverse and encompass all technical areas important to safety. The types
of problems that can affect safety include all areas related to the design and
operatior of nuclear power plants; e.3., mechanical, electrical and fluid
systems and reactor physics, chemistry and metallurgy. Recognition and under-
standing of a problem and its significance requires some knowledge in the relesvant
technical specialities and cannot depend solely aon the descripticns ind judge-
ments of the persons identifying and reporting the problem. BSecause of the
broad scope of possible technical areas and the possible interactions of
components, equipment and systems, the people engaged in operating experience
review should have experience in areas usually designated as systems engineering.
They should also be graduate engineers, or equivalent. In addition, because of
the importance of operator actions in the safety of plant operations, familiarity
with or routine access to persons with the principles of human engineering or

humar factors shculd be provided.

Altarnatives

As discussed in NUREG-0S73, several aiternative means of providing the accident
assessment function were considered by the Laessons Learned Task Ferce. They
were:
1. Upgrade the regquirements for reactor cperators ind senior reactor
operators o0 include more engineering and plant response training.
2. Provide adcitional on-shift personnel with science or angineering
training and specific traning in plant design and response.
3. Provide on-call assistance %o the contrsl room oy identified
perscnnel in the slant engineering organizaticn having the training
described in altarnative 2.

i’ »-
oL}



.a.

Although the Task Force initially assumed that the accident assessment function
would be compineqd with the operating experience assessment functionm, it is
possible that tne two functicns could be separated. Some have suggestad that
pecple with the education, training, and experience required for both the
operating experience assessment function and the safety monitoring function

would be more easily obtained and retained if not required to work on shift.
Jthers delieve that such people can be retained if sufficient incantives are
provided. The advantages and cisadvantages of these altarnatives are discussed
below. Although no alternative ather than a group of dedicated Shift Technical
Advisors has so far Deen found acceptable, it is possible that innovative improve-

ments in the other alternatives could be found acceptable.

Discussion of Alternatives

1. Upgrzde the training and gualifications af the senior reactor operator.

This altarnative would require no change in the present number or organization
-of control rcom cperators. The debilitating reature of this alternative is that
the senior operator would Se busy directing the reactor cperators or taking
actions himself during an accident and not have sufficient time or perspective
tC make the desiregd assessment of plant conditions; i.2., perform the safaty
monitor function. This :’rangement would a1sc not provide a clear indepencence
from commercial operaticn. However, the capability would be readily available
when needed. [t is unrealistic to expect the senior operator to fulfill the
operating experience assessment function. A separate jroup could be established
to accomplish that function on the day shift when interaction with offsite
exzerts and utility management would Se enhanced. [f schemes iare sroposad %0

accomplish the two functions separataly, then they snould include mechanisms
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for sufficient coupling of the two to assure continuous faedback of anc ready

access to the kngwledge being acguired in operating experience svaluaticn.

2. Additional cn-shift personne!

This alternative would require the addition of one person %o the on-shift
control room staff. [f the person is ta be a Shift Technical Advisor, no license
would be required, thus making the position sasier to fill Quickly. However,
detachment from first-line commercial operations decisions can be attained by
@ither a2 line or adviscry position. For example, instead of the Shift Technical
Adviscr proposed by the Task Force, there may be acceptable metheds of using a
Shift Engineer, who normally has authority over a Shift Supervisar, to perform
the accident assessment function. Either approach would utilize people on shift
s0 they would be readily aviilable. Since the Shift Engineer would have normal
duties cother than cperating experience assessment, a separate day shift group
would be required to fulfill that function if the shift engineer was found to e

an acceptaple source of the accident assessment (safety menitor) function.

3. On=call asststance

This alternative would reguire no additicnal on-shift personnel. Q<hers
Nave susggested that provision of the recommended tachrical scucation and training
wCuld de most 2asily accomplished with this alternative sinca degreed 2ngineers
with intimate knowledge of the slant design basis and accident response charactar-
tstics are availaple in the utility taechnical staff. Since these perscnnel would
Se remcte from the control room, 2 requirement to be licansed dces not appear ¢
02 consistent. Knowledge of accident resoonse might 21so de more easily found
among vender perscnnel who nave 2xtensive experience in ac-ident analysis ang
systems design. This alternative also orovides detachment “rom actual operaticn

ina scme independencs from commercial asperation. H0wever, thes2 ceopla would

TR
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not be readily available when needed. The use of utility o~ vendor personnel
not at the site Mould increase the aifficulties of communication. Although
there 1s need for Dackup assistance from these other organizations, it is
doubtful that they would be able to provide for the prompt response needs of
the accident assessment function and they do not have sufficient plant unique

experience and familiarity to satisfy the cperating experience assessment

function.

(o TR, Bl
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Enclosure 3

Instrufientation to Monitor Containment Conditions During the

Course of an Accident

1. INTROOUCT ION
General Oesign Critarion 13, "Instrumentation and Control,” of

Appendix A to 10 CFR 50, requires instrumentation to monitor variables "for
2zcident conditions ... including containment and associatad systems."
Specific requirements are included in Standard Review Plan Section 6.2.5,
‘Combustible Gas Control in Containment," for the capability ts monitor
hydrogen concentration in the containment atmosphere. [nstrumentation

to sense or monitor containment conditions already exists to some degree
(e.g., automatic containment isolation on high containment pressure at
TMI-2). However, it {s clear that all information necessary to assass

the response of the containment to the accident conditions at T™I-2 was

not available to the operator.

[t has been the contantion of some applicants that General Design
Criterion 13 apolies to only those accidents listed in Chaptar 15 of
Regulatory Guide 1.70. Again, based cn conditions experienced at Threse
Mile [sland, ft is clear that situations can arise which produce containment

conditions beycnd those postulated for the Chapter 15 avents.

e o



2. OISCUSSICN

Approximately 10 hours after the start of the accident at T™MI-2,
a 28-psig pressure spike occurred in the containment building. Although
it 1s now Selfeved that the pressure spike was due to the rapid burning
of hydrogen gas in the containment atmosphere, the staff on duty in the
control room apparently did not attach any special significance to the
pressure spike at the time. At the time of the occurrence, the plant staff
attrihutad the event to various causes, including electrical probliems and
relief valve cpening. It is now known that the pressure spike represented
a much more serious condition within contaimment and the pressure indication
ftself could have been, but was no* thenm acceoted as, critical infor-atien
t0 the plant operators. The events at Three Mile Island claarly reatfirm
the need for containment pressure indication in the contral room. Furthermore,
it is clearly cost effective and necessary that the instrumencation range

include the axpected failure level for the containment.

The sequence of events during the accident at Three Mile Island
indicate a second item of information which could have been, 5ut was not
immediately accepted as, critical information in the diagnosis of the accident.
This information was the free Tigquid inventory in the containment Suilding. '
Ouring the accident, reacteor cooiant drain tank quench watar and primary

coolant water vented through the drain tank relisf vilve and flowed *o the

L TR
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reactor buﬂqu. sump. Water within the containment sump was then discharged
to the auxiliary building sump tank and thus resulted in some transfer of
radicactive material outside of the containment building. Because sump

pump operation was expected several times a day before the accident due to
routine accumulation, the transfer process was not recognized as an
indication of contaminated water in containment. Furthermore, the
accumulation of water in the TMI-2 containment probably contributed to
equipment failure due to floocding. The events clearly establish a need

for accurate containment water level indication in the control room, with

instrument ranges which include accident flooding levels.

The third item of information which was subsequently considered ta be
of critical importance in determining containment conditions at TMI-2
was the nydrogen concentration in the containment atmosphere. The hydrogen
gas was produced as a result of the reaction of zirconium metal and primary
cooiant water in the reactor core. The gas was vented, to some extent,
from the reactor ccolant system to the containment atmosphere. The free
hydrogen in containment further resulted in a rapid burn and pressure soike
event in the contaimment. Samples of containment atmosphere were taken
following the accident at Three Mile Island, but the process involved some
risk %o workers and did not yield real-time information. The events clearly
show a need for such information on a continuous basis following an accident.
[t is assential that the operator have continuous information as =2 the
hydrogen concertration for an indication of the need and use 3f reactor

pressure vessel venting or contaimment comoustible gas control systems.
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It is conéiuded that containment pressure, containment water level,
and continuous indication of hydrogen concentration in the containment
atmosphere will provide critical information to the operator on containment
conditiens during and following an accident. These parameters should be

provided in the control room of all reactor power plants.

We further ncte that an effort is currently underway to revise
Regulatory Guide 1.97, "Instrumentation for Light-Water-Cocled Nuclear
Power Plants to Assess Plant Conditions During and Following an Accident."
The revision will include additional parameters that should be provided
to the operator in order to assess plant conditions during the course
of an accident. The 1ist of parameters will take into account all
recommendations, including those from the nuclear industry and the public,
- and will supplement those itmes recommended by the T™MI-2 Lessons Learned

Task Force.

3. POSITION

Consistent with satisfying the requirements sc¢. rurth in General

Oesign Critericn 13 to provide the capability in the control room to ascertain

contaimment conditions during the course of an accident, the following

requirements shall be implemented:

(1) A continuous indication of containment pressure shall be arovided

in the control room. Measursment and indication capability
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(3)

s

L
shall include three times the design pressure of the containment
for concrete,
four times the design pressure for steel, and

minus five psig for all contaimments.

A continuous indication of hydrogen concentration in the
containment atmosphere shall be provided in the control room.
Measurement capability shall be provided over tre range of

0 to 10% hydrogen concentration under both pesitive and negative

ambient pressure.

A continuous indication of containment water level shall

be provided in the contre! room for all plants. A narrow
range instrument shall be provided for PWRs and cover the
range from the bottom to the top of the containment sump.
Also for PWRs, a wide range instrument shall be provided

and cover the range frem the bottom of the containment to the
elevation equivalent to a 500,000 gallon capacity. For 3WRs,
a wide range instrument shal ' be provided and cover the
range from the bottom to 3 feet above the normal water level

of the suporession socol.

The containment nressure, hydrogen concentration and wide range containment

water level measursments shall meet the design and gualification praovisions

of Requlatary Guige 1.37, including qualification, redundancy, and tastibility.

The narrew rance co.iainment water level measurement instrumentation shall

O8si"Y
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be qualified to meet the requirements of Regulatory Guide 1.89 and shall
be capable of being periodically tested.



ENCLOSURE 4
INSTALLATION OF REMQTELY OPERATED HIGH PCINT VENTS IN THE REACTOR COCLANT SYSTEM

1.0 Introduction

10 CFR Part 50.46 requires that after any calculated successful initial operation
of the ECCS, the calculated core tamperature shall be maintained at an acceptably
low value and decay heat shall be removed for the extented period of time
required by the long-lived radicactivity remaining in the core. Additicnally,
Criterion 35 of 10 CFR Part 50 Appendix A requires that a systam to provide
abundant emergency core ccoling shall be provided. The system safaty functicn
shall be to transfer heat from the reactor core fallowing any loss of reactor
coolant at a rate such that (1) fuel and clad damage that could intarfere

with continued effective core cooling is prevented and (2) metal-water

reaction is Timited to negligible amounts.

Quring the ™I.2 accident, a condition of low water level in the reacteor vessel
and inadequata core cooling existed and was not rectified for a long periog

of .ime. The resultant high core temperatures produced i metal-water reaction
w.th the subsequent production of significant amounts of nydrogen. The
:0llection of noncondensable jases impaired natural circulation cogling
capability. Additicnally, the cclilection of noncondensable gases limited
reactor coclant pump operational capability because of ccolant voids in the
systam occupied by the jases. £Cven when r2actor coclant pump operaticn was
possitie, the installed plant venting system was capaple of removing the

non-condensable jases only through an 2xtremeiy siow procass. -

The purpose of this recommencation is to provide reactor ccolant systam and
reacter vessel head hignh point vents remctaly operated from the contrel room
for the purpcse of removing noncondensable jases ccllectad in the system in

orcer to allow satisfactory longe-term core csoling.



2.0 Discussion

The collection.cf noncendensabie gases in the reactor coclant system at

TMI-2 significantly degraded natural circulation cooling capability. There

is ingication that these jases were predominantly hydrogen and collected at
high points in the pressurizer, in the reactor vessel dcme, and in the reactor
coolant system piping. For other accident sequences, in addition to hydrogen
generatad 0y metal water reaction, other noncondensible gases could te of
concern. For example, nitrogen is available from PWR accumulators, and helium

or other fill gases and fission gases are available from ruptured fuel alements.

Venting of the reactor coclant system was accomplished at TMI-2 through the
vent locatad at the top of the pressurizer, and to some degree through the
makeup tank. Neither of these paths provided expeditious venting capapility
unless the reactor coolant pumps were operational. Reactor coolant pump
operation permitted the cegassification of reactor coclant through the
pressur’ zer spray in the steam space. As noncondensable 3ases were collectad
fn the steam space of the pressurizer, they were ventad through the vent located
at the top of the pressurizer. The reactor coclant pumps provided forced
circulation and aided in the disper<ion of the noncondensable jases throughout
the reactor coolant such that <ne flow through the makeup tank provided
anctner cent path. Reactor coolant pump operation was not 20ssistle for a
significant period of time, however, due to vcids in the reactor coolant
system. These voids were protcably the result of nonconcensanle jases as wel]
as steam voids. Cven when the reactor coclant sumps wers operational, this

rather sicw methed of venting prevented a more orderly plant csoldown.

Since continued reactar coclant pump cperation cannot Se assumed during

transients or accicents, tha capanility for natural circulation cocling must



in P4Rs must be maintained. The additicn of remotely operated high point
reactor ccolant system and reactor vessel head vents is, therefore, required
$O that the a;;umuTAtion of non-condensable gases does not impair natural
circyulation capability. It is recognized that 3WRs provide veqtinq
capability through the use of the Automatic Depressurization System (ADS).
The requirements below are applicable for 3WKs as well as PWRs in order %o
demonstrate the adequacy of any currently installed venting capability.

3.0 Positicn

Each applicant and licensee shall install reactor coolant system and reactor
vessal head 1i3h point vents remotely cperated from the contrel roem. 3ince
these vents form a part of the reactor coolant pressure boundary, the design
of the vents shall conform to the requirements of Appendix A ta 10 CFR

Part 30 General Oesign Criteria. [n particular, these vents shall be safety
grade, and shall satisfy the single failure criterion and the requirements

of IEZE-273 in order to ensure a low probability of inadvertent actuation.

€ash applicant and licensee shall provide the following information concerning

the design and operation of these high point vents:

l. A description of the constructicn, location, size, and pcwer supply for
the vents along with results of analyses of loss-of-coclant accidents
initiated by a break in the vent pipe. The results of the analyses should
oe demenstrated to De acceptaple in accorzance with the acceptance
criteria of 10 CFR 50.46.

2. Analyses damonstrating that the direct venting of noncondensanle jases
#ith pernaps nigh nydrogen concentraticns coes not resuls in viglation
of comoustible gas concantration limits in containment 3s described in
10 CFR Part 30.44, Regulatory Guide 1.7 (Rev. 1), and Standard 2eview

Plan Section 5.2.53.



3.

Procedural guidelines for the operators' use of the vents. The information
availaple o the operator for initiating or terminating vent usage shall
be discussed.



ENCLOSURE 3
NUREG-0578 ERRATA

1, Section 2.1.5.a, page A-16, fifth line from bottom of page:

Change to read, ". . . 25,000 SCFM (Standard Cubic Feet per Minute).
Reason: Editorial change.

2. Section 2.1.5.b, page A-20, first line at top of page:

Change to read, "However, as in intarim measure pending the compre-

hensive longer term review which must be done in this regard, it is

prudent to require inerting . . .
Reason: Clarify intent,

3. Table A.1, page A-25, column entitled "SWRS":

Delete "Shoreham(CL)"
Reason: Plant has recombiners.

4. Section 2.1.5.b, page A-28:

Change title to read, "Oesign Review of Plant Shielding and Znviren-

mental Qualification of Equicment for Sgaces/Systems Which May 3e Used

in Post Accident Operaticns.”

Reascn: To more clearly reflect that degradation of safaty squicment
by radia*®icn during post-accident operation is alse a srincipal
concern addressad in this section.

5. Secticn 2.1.5.b, page A-28, fourth line from bottom cf page:

Following "Regulatory Guides 1.3 and 1.4" add "(i.e., the equivalent
of 50% of the core radiciodine and 100% of the core noble 3jas inventory
are contained in the primary ccolant), . . ."

Reason: C(Clarify intent.
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Section 2.1.3.b, page A-39, paragraph 1.b:

-4

Change to” read, "Noble gas effluent monitoring shall be provided for

the total range of concentration extending from normal condition

[ALARA) concentrations to a maximum of 105 Ci/cc (Xe-133). Multiple

monitors are considered to be necessary to cover the ranges of

interest. The range capacity of individual menitors should overlap

oy a factor of ten."

Reason: To better reflect the intent of the Task Force and practical
considerations regarding current state-of-the-art for Tow
concentration effluent monitaoring.

Section 2.1.5.c, oage A-41, "Position” paragraph at Sottom of pDage:

Change to read, "Each licensee shall proviie equipment and associated
training and procedures for accurately determining the airborne iodine

concentration in areas within the facility where plant sersonne! may

be present during an accident.”

Section 2.2.1.b, page A-43, subparagraph 3 under JISCUSSION:

Jelete the word "and" between "identified” (in the firct line of the
sentance) and "personnel" (in the second line aof the sentence;.
Reason: Typegrapnical error,

Section 2.2.2.5, page A-38, second paragrach of Josition statement:

Change to read, "Records that pertain to the as-built conditions and
Tayout of structures, systems and ccmaonent§ shall be stored and filed
at the site and accessible to the tecnnical support center under
emergency concitions. Zxamples of such records include system zescrin-
tions, general arrangement drawings, 2iping and instrument diagrams,

piping system isometrics, electrical schematics, wire and cable lists,



10.

Table

ol

énd single line electrical diagrams. It is not the intent that ail
records described in ANSI N45.2.3-1974 be stored and filed at the
site and accessible to the technical support center under amergency
conditions; however, as stated in that standard, sto 'age systems shall
provide for accurate retrieval of all pertinent information without
undue delay."”

3-1, page 3.2, footnote (b):

11,

Table

Change ". . . after July 1, 1982" %o “. . . after July 1, 1¢81."
Reascn: Typographical error.

3-1, page 3-4, item 2.1.3.5:

12.

Table

Change acbreviatad title from "Hign Range Effluent Moniter” t3 "High

Range Radiation Monitors."

Reason: Egitorial correction to make title consistent with thas used
in referenced discussion sectica.

3-1, page 3.5, item relating to Secticn 2.2.1.b:

Taple

Change abbreviated title from “Shift Safety Engineer” to "Shift

Technical Advisor." '

Reascn: Ecitorial correction to make title consistent with that
used in referenced discussion section.

3-1, footnote a, on pages 3-2, 3.3, 3-4, and 3.3:

Add the werds, ", whichever is later." afte- “or prior to OL."

Reason: C(Clarify intent.
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ENCLOSURE &

IMPLEMENTATION OF REQUIREMENTS FOR
QPERATING PLANTS AND PLANTS IN OL REVIEW

Position
Sect. Abbreviated Position Impiemantat;on
NO. Title Qescripticn Category
Bedod Emergency Power Supply Complete implementa- 2
Requirement tion.
2.1.2 Relief and Safety Valve Submit program cescrip- N
Testing tion and schedule.
Complete test program. 3y July 1381°
2.1.3.2a DOirect Indication of Complete implementation. A
Yalve Pasition
2.1.3.5 Instrumentaticn for Cevelop procsdurss and
Inadequcte Core Coaling ®scribe existing inst, A
New level instrument
design submitted. A
Subcoaling meter installed. A
New level instrument
installed. 8
2.1.4 Diverse Containment Complete implementation. A
[solation
2.1.5.3 Description and imple- A

Dedicated HE Control

Penetration mentation jchedule.

Complete installation. 3

aCategory A: Implementation complete >y January 1, 1980, or pirer to CL,
wnichever is later

Category 3+ Impiementation complete by January 1, 1981

°Qe?1ef and safety valve fasting shail be satisfactorily completed for all
plants pricr to receiving an operating license after July 1, 1981.

EBE™ pe”
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IMPLEMENTATION TABLE (Continued)
Position
Sect. Aooreviated 7osition [mplementat lon
NG. Title Qescription Catagery
2.1.5.¢c Recombiners Review procedures and A
bases for recombiner use.
2.1.6.a Systems [:ilegrity for Ilmmediate leak A
Hignh Radicactivity reduction program.
Preventive maintenance B
program.
2.1.8.50 Plant Shielding Review Completa the design <
review.
Implement plant
modifications. 3

‘Category A: Impiementation complete by January 1, 1980, or prior to oL,

whichever is later,

Category 8: Implementation complete by January 1, 1381
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[MPLEMENTATICN TABLE (Continued)

Positicﬁ'

Sect. s ADDreviated 7osition Impiementat;on
No. Title Cescription Category
2.1.7.2 Auto Initiation of Complete implementation A

Auxiliary Feed of control grade.
Complete implementation 3
of safety grace

2.1.7.5 Auxiliary Feed Flow Complets implementation A

Indication
2.1.8.2 Post Accident Sampling Design review complete, N
Preparation of A
revisad procedures,
Implement plant
modifications. 8
Description of proposed
modification. A
¢.1.8.b High'Range Radiation Installaticn complete. 3
Monitars
2.1.3.¢ [mproved lodine Complete implamentaticn A
[nstrumentation
r MW Transient & Accident Compiate analyses, bl
Analysis procedures and training
Containment Pressure Installation complete )
Moniter
-
Containment Water Level Installation complete 3
Monitor
Containment =ydrcgen Instailation complete 3
Monitor
RCS Venting Jesign sucmitted A
Installation completa 3

‘Category A: Implementaticn completa by January 1, 1380, or aricr t3 oL,

whichever is latar,
Category 3: Implementaticn complete by January 1, 1381,

w~Analyses, :rc;edur§1 changes, and operating training shall be provided
sy a | operating plant licansees and applicants far ccerating licenses
rollowing the attached scneculs. O 8

asth L
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[MPLEMENTATION TABLE (Continued)

Position'
Sect. Aboreyiated resiction Implementat;on
Na. . Title Qescription Catagery
2.2.1.2a Shift Supervisor Complete implementaticn. A
Responsibilities
2.2.1.0 Shift Technical Advisecr Shift technical advisor A
on duty.
: Complete training. 3
2.2.1.¢ Shift Turnover Corplete implementation. A
Procadures
2.2.2.2 Control Room Access Completas implamentaticn A
Control
2.2.2.0 Onsite Technical Establish centar. A
Support Center
2.2.2.¢ Onsite Qperational Complete implencntation A

Suppu: Center

aCategory A: Implementaticn complete by January 1, 1980, or prior to OL,
whichever is later,
Category 3: Implementation compiete by January 1, 1381.
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ANALYSIS AND TRAINING SCHEDULE

Task Cescripticn Completion Date

1. Small 3reak LOCA analysis anc preparation
of emergemty pracadure guidelines July-September 1379+

2. Implementation of small 3reak LOCA
amergency procedures and retraining
of operators Oecember 31, 1979

3. Analysis of inadequate core ccaling and
preparation of emergency procedure
guidelines October 1379

4. Implementaticn of amergency procadures
and retraining related tc inadequate
core cooling January 1980

3. Analysis of accidents and transients ang
preparation of erergency procedure

guidelines Early 1980
§. Implementation of emerg3ency procedures 3 months after
and retraining related to accidents guidelines established

and trainsients

7. Analysis of LOFT small break tests Pretest
(Mid-September 1973)

*Wange covers completion dates for the four NSSS vendors




