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10N 1. It zppears afiar the Three Mile Island accident that both
the Cow.nission’in its regulatery program and the designers
of commercial power reactors may have focused too much
a+tention on the mast severe types of events, which are 2lso
probably thz mast unlikely, and too Tittle attention on less
sevare events which may be more likely. Would you agree
with that assessmant? If so, should KRC be revicwing its
reactor regulation and research programs to determine
whether priorities nead to be adjusted?
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ensHER.  (NRR) .

t scenario ai Three Mile Island Unit 2 can be summarized
en enticipated transient that, through 2 combination of
rtcomings, equipment malfunction, and humzn error, turned
only partially mitigated small-brezk less-of-coolant accident.
:nticipated transient (loss of normal feedwater) and small
of-coolent accidents wera evaluzted in the course of KRC's
eview for the Three Mile Island Plant. These evaluations
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include multiple equipment malfunctions and human errors that
Three Mile Island.
he Ticensing review has concentrated much ctlention on
of events, such as large-breazk loss-of-coolant accidents
3
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ressurces (dollars and people) have bzen expended on the
jcipated transients and small break LOCAs. The K3C staft
nlete an initial assessment of the generic licensing

£ th2 Three Mile Island a2ccident, and 2 review of the
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is 21so underway. Both of thase reviews are
omplete at this time to conclude that priorities need tc

give greater attention to anticipated transients, to
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rrors in the training of operations organizations. It is 2iso
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1ika1y ihzt additional licensing review and re<carch resources will be nacessary

in order %o accomplish and implement the regulatory changes deriving from
the Three Mile Island experience.

Resezrch efforts presently under consideretion include acceleration of
experimzntal investigations of anticipated transients and small break
LO;%s in the Semiscale &nd LOFT facilities, developmznt of best-
estirate computer codes, studies of fuel/coolant chemisiry and fission
preduct release and transport after fuel 7Teilure, as well as examination
cv tha.THI core. Othar resezrcn topics, including those related to
imzroving reactor safety are discussed in the answer to question 48.

LOCAs, and to the consideration of multiple equipment malfunctions
o
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QUESTION 2. At what specific point during a severe transient such as that
which occurred at Three Mile Island do NRC's regulations require
that NRC, 2nd State and local emergency preparedness officials
be notified?

ANSWER. (IE/ELD)

The point in time for required notifications is dependent on the particular
circumstances involved. 10 CFR Part 70 provides for immediate reporting for
cortzin incidents involving licensed material. For example, 10 CFR 20.403
requires irmediate reporting for incidents which cause or may threaten to
cause certain exposures, releases, or loss of one or more weeks of operation
or property damage in excess of 5200,C00. The report is due immediately after
the evaluation is made by telephone. There is no time requirement placed on
conducting the evaluation,

Additional NRC reporting requirements applicable to events which occur at licensed
plants are contained in each facility's Technical Specifications. The

Technical Specifications require prompt notification with a written followup
report for various nonroutine events. The definition of prompt is as
expeditiously as possible, but within 24 hours.

State znd local notifications are covered in the tacility Emergency Plans that are
mandatory and usually submitted with the licensee's Final Safety Uvaluation Report.
The plans are site-uniqua and result from negotiations between the licensee

and the State and local authorities. The notifications are usually based on
events which result in offsite release of radicactive material or that a potential
for release exists.




QUESTION 3. HMuch attention hazs been given to the fact that NRC was
not notified by the licensee until nearly four hours
after the start of the transient. It appears that State
and local officials were notified at about the same
time. Sho 1d NRC, State, and local officials have been
notified earlier by the licensee that the transient was
occurring?

enswer.  (IE)

In our view, the licensee should have notified both the KRC and State

and local officials earlier. Based on the TMI experience, we plan

to revise NRC's 10 CFR 50, Appendix E, Emergency Plans for Production

and Utilization Facilities, and to Regulatory Guide 1.101, Emergency
.Planning For Nuclear Power Plants, to include more specific guidance

regarding timely notification of the NRC and State and local officials.

CUESTION . At what point should NRC have been notified in your view?
ANSUER. (IE)
In our view, the NRC should have been notified within approximate-

1y one how-after it became apparent that conditions were not returning
to a controlled or expected condition.



QUESTION 4. Based upon your knowledge at this time, did the licensee's
notifTications to you and to State and Tocal officials

meet the requirements of NRC's regulations? If so, does

this indicate deficienzies in this aspect of the Commission's
reculations? Why shouldn't NRC be notified promptly
whenever any transient occurs?

(1E/ELD)
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icensee notified the Conmission and State officials promptly after it

ed a site emergency, at about 7:00 a.m. on March 28, 1979, approxi-

3 hours after the feedwater pumps tripped. To the best of our present
dze, this was consistent with the reporting requirements of 10 CFR
0 end the licenses's technical specifications. By practice, the KRC
red & report within ocne hour of determining reportability to be
y timely to meet the prompt reporting requirement.
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Wz are exzmining our reporting requirements as a result of the THI-2
incidznt. MWe believe that earlier notification is needed.

Wz are still examining the need for reporting transients. Many
trensients are of 1ittle or no safety consequence. Our objective

hzs bsen to require reporting of significant safety information
promptly, and we have tried to define significant safety information

to cet prompt reports of essentially all such information. Since

the THI-2 event, w2 heve issued bulletins to all licensees of operating
jear reactors which included the following action to be taken by

Review your prompt reporting procedures for

NRC notification to assure that NRC is notified

within one hour of the time the reactor is not

in 2 controlled or expected condition of operation.
Further, at that time an open continuous communicatiion

chznnel shall be established and maintained with NRC,

this type of communication will enhance our ability
to and ass2ss plant conditions.
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QuUESTION 5. Thare has been considerable criticism since the accident
of NRC's initial response to the situztion at the Three
Mile Island nuclear plant, focusing particularly on NAC's
failure to get a team of high-level reactor safety
experts to the site within the first two days of the
accident, and the apparent communications brezkdown between
the si*e and NRC headquarters. How would you rate your
own performence in this situation, and what lessons have
you learned about NRC's ability to react to such situations
in the future? Why shouldn't KRC prepare in advance a
detziled plan for getting qualified personnel with the

authority to act for the agency to the scene of an emergency

promptly, when they are r.eded? What specific elements
do you balieve should be contained in such a plan?

CRnsweR.  ({IE) >

+ the tine’ of the Three Mile Isiand incident, the NRC had developed and
implemsnted an incident response capability for prompt dispatch, as
eppropriate, of a team of reactor systems and health physics inspectors
from the NAC regional office to the site. Transportation provisions in-
cluced automobile and chertered aircraft -- both fixed wing and helicopters.

Two hours znd twenty minutes after notification to the NRC of the Thres
4ile Island incident, one reactor inspecior and Tour health physicists
errived zt the site. A total of eleven NRC inspectors were on site the
firet day of the event. Seven analysts and engineers from NRC Headquarters
in Veshincton, D. C. and sixteen NRC inspectors were on site on March 25.
On March 30, two days &fier the initial event, the NRC had approximataly.
€5 parsonnel at the site. The NRC recognizes in retrospect
that more rapid deplcyment of personnel with a 24-hour staffing capability
is necesszry for an emsrgency like Three Mile Islend. The resident in-
spection program will recuce the time required to get a highly trained
plent systems inspector tc the site for the initial response since the
inspector will bz living in the site vicinity. !

Preplenning for accidents did not include prompt dispztch of high-level NRC
renzcenent to the accident site from NRC headquarters. Rather, preplanning
envizioned that the eccicent would unfold so rapidly that high level KRC
mznzgzmznt would be precluded, due to time, Trom having on-site influence

on th: response to the incident, This concept of a high-level KRC management
tezm promotly onsite in the event of 2 major accident will be incluced

in the future work of the task force on lessons learned from the TMI accident.
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QuEsTION 5 -2 -

LNSYER (Con't)

Thus, the NRC believes the additionzl pre-plznning for getting & highly
qualified team of personnel, including high level KRC management, from
baoth the regional offices and'NRC Headquartiers promptly to the_scene
of ~n emergency i¢ warranted. The plan should include the following

elements:

Implementation Criteria
Mission

Ruthority

Team Organization

Team Composition
Transportation Provisions

.....




0UsSTION 6. Questions have been raised about NRC's ability to get the
licensee in an emergency situation to follow a particular
course of action in dealing with the accident. What
authority does the Commission hava to require the
licensee to follow a particular course of action?
Under what circumstances do you believe that WRC
personnel should substitute their judgment for that
of the licensed reactor operators on the 2ppropriate
action to tzke in an emergency situation? Should
this only be done when NRC personnel are on-site and
have first-hand knowledge of the situation?
In your view, is NRC's present legal authority
sufficient to permit whatever action in this regard
is needed? If not, what specific changes are
needad? To what degree would action such as this
expose the Federal government to liability for the
further consequences of an accident?

RNSUER.  (ELD)

The Corrission regards its general supervisory authority under the Atomic
Energv Act as sufficient to enable us to require NRC approval of all signifi-
cant cacisions made during the recovery and cleanup period following an
accident at a power reactor. In particular, Section 161b. of the Act authorizes
the Commission to "estzblish...by order, such standards and instructions to
govarn the possession and use of special nuclear material, source material,
and byproduct material as the Commission may deem necessary or desirable...to
protect hzalth or to minimize danger to life and property." We view this pro-
vision 25 giving the Commission ample power to order a licensee to obtain
Comnission approval prior to any action significantly involving radiation
health and safety.

Although the situation has not arisen at Three Mile Island, circumstances are
onceivable in which prompt construction and operation of new equipment not
covered by the facilitv license, newly designed decontamination facilities
for example, might oe necessary to reduce health hazards and assure continued
safe shutdown at a damaged facility. In such emergency circumstances the
Cormission believes it has implied authority to order, effective immediately,
that equipment be built and operated; and may conduct license amendment pro-
ceadings while, and after, the ordered action takes place. However, clarifying
legislation would be desirable on this point. Therefore, the Commission believes
that it would be desirable if Section 189 were to be amended to state explicitly
that the Commission may issue an immediately effective license amendment upon a
finding thet public health and safety or common defense and security so requires.
Such an amendment would not interfere with an interested person's right to re-
quast a hearing at which the Commission's action would be reviewed at a later
time.

!f the KRC were to tzke possession of and to operaie 2 nuclear power plant

in an ensrgency situation, the Federal government would be exposed to liability
Fow, znd to what extent, is not clear, but certzinlyv to the extent that the .
sovereicn has consented to be sued under applicable law,




QUESTION 7. Did you receive full cooperation at all times from the
licensee of the Three Mile Islend plant in dealing with
the emergency situation there? If not, please elaborate.

ANSHER . (NRR)

The cooperation by the licensee varied; it was better after the large
contingent of licensing experts under Mr. Denton's direction arrived
at the site than in the early hours following the accident. It now
appears that in the early hours there may have been important infor-
mation not brought to NRC's attention.

Farly on there was also some lack of coordination of public
statements by the licensee and the NRC, and there were differences in
cur respective understanding of current information. The licensee
cooperated in the sense of responding to NRC directions throughout the
conduct of accident recovery operations. After the NRC headquarters
people arrived at the site, communications were much easier and a spirit
of mutual cooperation soon developed, NRC was involved at all levels
of the licensee's management of the accident recovery. There was a need
to augment the licensee's technical and managerial resources at the site
in the early days following the accident, especially to support the
around-the-clock accident mitigation activities then underway. The
licensee cooperated with NRC in solving this problem in a timely way.
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hout rmuch of the first five days of the zccident at
Mile Island, there e;oncred tc be severe diffi-

s in ecbtaining accurate information about the events
nt. A particulzr problenm appear&d to be

g eports on ;he s1tuat.on from the licensee,
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et was the source o‘ ‘Hose information CiTalCU]u1’S anu
how can thay be aveiced in eny similar situations in the
future. Hould it help to have 2 direct &nd relichle coamuni-
cation Yirk batween the control room, HRC, &nd approbrizie
tete cfficizls, together with the designation of ons
individual in the control room whose sole responsidbility
in {he event of an emzrgency is to provide informaticn to
KEkC an”d the State?

ANSWERP, (1€)

Eoth thd Recion I Incident Respense Center (IRC) and Hezdqrarters 12C were
secivatzd promptly eftern the accident was reported. Concurrent with this
sctivation, corunications ware established betwesn the Region I IRC and
ds22qcactere IRC. For 2 short period of timz, between zbout 8:00 a.m. ard
12:30 2.n., the Regionz] IRC relayzd informztion between Headquarters IRC
a2 tte site. Thiz proczdure, &s well as the time spentl in clariiying
information, rasuited in delays in transmitting infermation. At about

12:30 a.m., communications was established bedtwsen Recicn I persorne] 2t the
site and Headquariers IRC. Later on the Ist day of the accident, abo"‘
1123 g.n., 2 conference call was established betwesn ;hn Headquarters IRC,
~tzional IRC and thz site., This comnunications channel essentizlly remained
pran for the rest of the incident. Periodically, d4r1ng the first § davs

oilowing the accident, communications were broken vor short periuvds and
semg.imes hampered ty a high noise level.

ifficulties stesmed from a lack of 2 clear

¢ c‘ ths cofﬁu ice d
£3 inTormztion was n=edzd and from a nead o
for
2

--:. o

reporting of infermation bo;ﬁ te XRC
o-'sonne. ons’:e end

Sire-tor, Oi‘ice
<

"m-oo

t . Following the arrival of Harold Denton,

ir React ter Regulation, &nd other ARC niah manage-
Friday, March 30, the public and Cormmission place
c"“at1aﬁ reporbed from the site. The Concept of
tevel KBEC managerent to 2 site in ths event of an
ejat’anship to the comunicatica of event informatizy will
%L anzlvsis oF lessens leearned from the THI accideat.
iscuzesd in further cetail in the respanse to Question 5.
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1+ ?'r current stzce of uncerstanding of the TMI accidzani, we believe

n mey be some confusicn between the abiljty to communicate as rechanicai
ion end the “b';*‘y to comunicete promptly with &ccurate .“.ornat an.
¢e incuire “urther into this meiter we will be evaluating our comwunication
de in grezter d~ua‘1, per ticularly with respect to the most efiicient

=: o° transnitiing information bziwezn the fecility, K2C and aporopricte

<a ¢fTiciels.
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GUISTION & {continued)

te effort toward improved ezrly comnunicetions, the KRC has

ensees to notify the iRC Regicnal O7fices w1;hin zn hour

t occurs which is nct being controlled. The telephone used for
tir1c=»1o should be o7t open. To faciiitzte the requested

5, we have had direct aﬂu d=d1'a»ed telephone lines installed

trol room, reccuo* supervisor's office and other locations at :

ing nuciear powe p]anLS These telephones zutomatically ring at the

varters Cperat 1ons Center when the recnlvcr is litted cff the

cradle. This svitem beceme cperzticnal Jdun2 1, 1973,

Fo =

N

elieve that significant improvements can be mads in cbtaining ang
iding infoc-mztion 1o covernment officials &nd the public. ke believe
t there should bz an individual in the control room who is solely
2cnsible for prov1d.ng information to NRL. Ve hzve &lready issuec a
letin 2 &1 licenszes which requires licenseses in the event of an
ident to notify the NRC within one hour and to opsn and maintain 2
ontinucus communication channel with the NRC.



OJUESTION 9. Please describe NRC's role in the training and licensing of
reactor operators. To what extent doa2s that training and
licensing program involve the use of plant simulators? To
what extent are opsrawors trained and tested in emsrgency
situations such as those which occurred at Three Mile Island?

ANSWER - (NRR

The K2C provides guidance to utilities regarding the training of operators
in Regulatory Guide 1.8, "Personnel Selection and Training". Using this
cuidznce and that provided in Regulatory Guida 1.70, "Standard Format

and Content of Safety Analysis Reports” the utilities develop detailed
training proar. These programs are reviewed by NRR pursuant to
Starcard Review Plan, Section 13.2, Training. Programs are approved

when they mest the requirements in these documents; copies of which

are attached.

individuals who manipulate reactor controls must receive operator
licenses. - Individuals who cirect the licensed activities of licensed
operators must receive senior operator licenses.

10 CFR Part 55, "Operator's Licenses" describes the procedures and criteria
for issuznce of licenses to operators and senior operetors. NUREG-0094,
"NRC Operator Licensing Guide" further describes the licensing progran.
Copies of thase documents are attached.

Training programs for opzrator and senior operator licenses vary depend-
ing upon whether the applicant will be licensed prior to or after initial
operztion of the facility.

The training programs described below for applicants to be licensed prior

to initial oparation are for individuals with no previous nuclear experience.
Training programs for individuals with nuclear experience are modified as
zppropriate to take into account the prior experience.

In the Tirst phase «f trzining, the applicants are introduced to (a) the
nuclear and chemical processes that occur in an operating reactor, (b)
radiation and its effects, and (c) the necessity of operating a reactor

in a responsible manner. The programs last for 12 weeks and conclude with
each zpplicant participating in a 1-week laboratory course at a research
reactor. This training includes operation of the research reactor.

In the second phase, the applicant attends a design iecture series where he
learns the generic product 1ines and operating characteristics of the
type of facility he will operate. This program lasts 6 weeks.
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55§5§5_(Que;tion 9 continued)

Tn the third phase, the epplicent operates the controls of a nuclear power
plant simulator during normal, abnormal, and emergency conditions. As

part of this training, the applicant resides et an operating power plant

10 observe Gay-to-day plant operations beyond those that can be taught

in +he simulated conirol room. This part of the progrem lasts 4-1/2 months.
At tha conclusion of the course, the applicant must sL-cessfully complete

a written examination and an operating test similar to the NRC examina-

ticn he nust later pass.

In the final phase of training, the epplicant returns to his facility

4o attend classes on the design features of the facility, write operating
procedures, perform construction check outs and run preoperational tests
of equipmznt. This phase lasis approximately 1 year. Jusi prior to taking
n NKC exziination, tha zpplicant returns to the simulator training center

or & l-week refresher course.

~h ™

Individuals who apply for licenses after *He facility has achieved criticality
normz1ly receive all of their training at i e fadlity where they will work.
The programs are similar in scope to the pr+grams for the precritical appli-
cznts. They include 3 months of control roon experience. Individuals who
participate in preopsrational testing and startup testing do not normally
ettond a sinulator cour 2, although some may attend a 1- or 2-week simulator

coursa. Most of these individuzls have been at the plant for 3 or & years

coing through the normal job progression prior to sitting for the NRC
examination. : :
During the , -operational test phase, the facility is nearing completion
of construcion, NRC inspesctors confirm that the licensee has implemanted
the epproved initial operator training progrem.
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tn individuz) who applies for an operator's license must pass a seven

part written examination that is designed to be completed in eight hours.

ke also is required to pass an oparating oral examination at his facility.
This test requires betweesn four and Tive hours to complete. Somz facilities
have simulztors loceted on, or near, the site. We have used these simulators
for exzninations for appiicants from these fecilities..

A senior operator applicant, in addition to the above examinations, is
required to sit for a Tive part written examination that is designed to last
five hours. This examination requires a greater depth of knowledge and
understanding of reactor theory, operating characteristics and license
provisions than does the operator's examination. The oral test 2lso requires
a be:ter understanding than the operztor's test.

In ezch of the writien examinztions, questions on safety related systems,
their operetion and operator response 1o abnormal and emergency situations
reke up thirty to Torty percent of the examinztions. Twenty to tweniy-
five percent of the test is devoted to questions relating to operator
response to zbnormal and emergency situations.

S
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RHSWER (Question 9 continued)

During the training programs, the applicants ere impressed with the
nead’ to use and adhere to written procedures, for normal, abnormal, and
emargency operations. ine training programs, however, are also designed
<o that the individuals becoms intimately familiar with their plant

and its operation so that they may reason their way through various
transient situvations and take appropriate action while remaining within
the boundaries of the operating procedures and other administrative
directives.

Mysever, there are apparent weak areas in the training programs. A thorough
review is being undertaken of the programs conducted at simulator training
facilities.

In the present training programs, whan she simulator is initialized

for a particular training demonstration, all systems, valves, pumps, etc.,
ere in the correct position for that mode when the student enters the
scene. The-student is not reguired to veriiy or realign the various com-
ponents.

During training exercises, students observe various malfunctions to equipment

and trensient conditions that result in the actuation of emergency cooling systems.
During simulator examinations, the student is expected to recognize these evenis
and take appropriate action. However, when emergency systems are actuated, they
alsays work; no malfunctions in emergency systems are presently programned. There-
fore, the student walks through a procedure "verifying" that the automatic action
has taken place. He never has Lo open a valve, start a pump, etc., in an emergency

system,

The Commission presantly has under consideration recommendations to revise nuclear
power plant simulator standards so that malfunctions are programmed for em2rgency
systems.
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GENERAL PROVISIONS

Purpose
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License reguirements.
Definmtions
Caommunmications
Interpretations.

FXEMPTIONS
Specific exempuons
Additional requirements
txemptions from license

LICENSE APPLICATIONS

Contents of applications

Keguirements for the approval of apph

cation
Reapphcations.,

MRITTIN EXAMINATION AND

OPFRATING TISTS

Scope of examinations,

Content of aperator Written examina-

tian
Content of semor
examination,

Scope of operator and senior vperator

operating tests

Operator Written

Waiver of examination and test require

ments

Adannistration of operating test pnore=

to initigl criticality
LICIENSES

Issuance of hicenses
Conditions of the licenses
Fapiration.

Renewal of licenses.

MODIHICATION AND
RIVOUATION O) LICENSES
Modification  and of
Lentes

Notification of disability

revocation

OPERATORS’ LICENSES

ENFORCEMENT

§5 50 Violations.

CERTIFICATE OF MEDICAL
EXNAMINATION
5§4.60 Fxaminauon form
APPLNDICES
Appendin  A-Regqualification  Programs for

Licensed Operators of Production and

Utihization Facilities.

AUTHORITY  The provisions of this Part
€5 issued under secs. 107, 161, 68 Stat. 939,
94842 U.S.C. 2137, 2201. bor the purposes of
sc. 223. 68 Stat. 958. as amended. 42 US.C
2273, 5863 issved under sec. 1615, 68 Stat,
949, 42 U.SC. 2201 (i) Sec. £5.40 issued
under secs. 186, 187, 68 Stat. 955: 42 USC.
2236, 2237. Secs. 202, 206. Publ. L. 913.438,
88 Stat. (244, 1246.42 U.S.C. §842, 5846.

GENERAL PROVISIONS

§ §5.1  Purpose.

The regulations in this part establish
! procedur»s and criteria for the issuance of
licenses to operators, including senior
operators, of facilities licensed pursuant
to the Atomic Ynergy Act of 1954, as
amended. or section 202 of the Energy
Reorganization Act of 1974 and Part 50
of this chapter. and provide for the terms
and conditions upon which the Com-
mission will issue these licenses

28FR )

551

§ §5.2

The regulations contained in this pari
apply to any individual who manipulates
the controls of any facility licensed pur-
suznt to Part 50 of this cnapter and to
any individual designated by a facility
licensee to be responsible for directing
the licensed activities of licensed oper-
|_ators

Scope.

40 FRBII4

-
§553

(a) No person may perform the func-
tion of an operator as defined in this part
except as authorized by a license issued
by the Commission:

(b) No person may perform the func-
tion of a senior operator as defined in this
part except as authorized by a license
issued by the Commission,

§554

As used in this part’

ta) "Act” means the Atomic knergy
Act of 1954 including any amendments
thereto.

(b) “Commission” means the Nuclear
Regulatory Commission or its duly
authorized representatives.

(¢) *“*Facility™ means any production
facility or utilization facility as defined in
Part S0 of this chapter.

(d) “Operator” is any incividual who
manipulates a control of a facility. An
individual is deemed to manipulate a
control if he directs another 1o
manipulate a control.

te) “Senior operator’” s any indi-
vidual designated by a facility licensee
under Part 50 of this chapte: to direct the
hicensed actwvities of licensed operators.

(1) “Controls™ when used with respect
to a nuclear reactor means apparatus and
mechanisms the mampulation of which

License Requirements.

Definitions.

28 FR 1197

September 1, 1978
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QJESTION 10. Wwhat retraining and relicensing requirenenis are now

imposed by NRC on reactor operators? What measures are
being taken by NRC and by those who trazin operators to
revise the training program to focus more directly on
cperetor recponse to emergancy situations? Wnat measures
should be taken? Is the requirement for periodic
retraining of operators on simulators warranted?

AuswzR,  (NRR)

nd senijor opesrators must rensw their licenses every‘tyo
licenses are renewad without NRC reeXam1nat1on,.prov1ded

on finds that: (1) the individual has been actively engaged
cense; (2) continues to meet the physical requiremsnts and

o

The requalification programs consist of annual writien examinations,

oral tests, lecture series, minimum number of control manipulations to

be performed and review of procedure, design and Ticense changes. The
programs ere administered by the licensee and addited by NRC. During

the operational life of the facility, Inspectors from the NRC Office of
Inspection and Enforcement confirm, on an annual basis, that the Ticensee's
requzlification training program meets the requirements of the approved
procram. Raqualificaticn training course content and examination content

e zudited by the Operator Licensing Branch of the Office of Nuclear

or Rsgulation.

Pl
th =
[

O
e n

Recuzlification procrams permit operators and senior operators to execute L
211 of their control manipulations at the facility. The vest majority , B
of these zr2 normal manipulations. Therefore, the majority of the g
operztors wzlk through zuuormal and emergency procedures. Consideration

is tzing given to reguiring 211 operators to attend simulators as part

of the requziification programs.

The Commission presently has under consideration staff recommendations that
ch?§'require all licensees to attend simulators representative of their
Tecility ennually. In addition, NRC would specify the exercises to be performed
by each !icensee. Finally, NRC examiners would administer some requalif-cation
exzminations using the simulators to assure the validity of the programs.




QUESTION 11. It appears that one significant deficiency at Three HMile

. Island was the lack of detailed engineering back-up for
the plant operators to deai with the emergency situalion.
Would you agree? Shouldn't each utiiity be required to
develop @ plan in advance to assure that hte necessary
engineering back-up is availeble when needed? Shouldn't
NRC be required to certify that plan and to develop
criteria for certification?

ANSWER, (NRR/ELD)

On the basis of the information available to date, it appears that additional
training or other preparation of the operating staff and the Metrcpolitan Edison
engineering/management staff might nave led to earlier corrective actions to
mitigate the consequences of the accident within the first several hours of

the initiating trensient.

Further information has been developed on this matter by the investigation of
the accident by the NRC Office of Inspection and Enforcement (see Attachment 1
to Q45), including detailed examination of computer printouts and other instru-
ment records, and interviews with the operations and management staff at Three
Mile Island. From the results of this investigation, it appears that this
preliminary judgmenet is correct. Several possible remedies are certainly
worthy of further consideration, including the development of licensing require-
menis for engineering staff training and planning for emergency support of
reactor operators. This sort of requiremasnt would need to be closely coordin-
ated with improved operator training requirements discussed in response to
questions 9 and 10,

k recent report, "TMI-2 Lessons Learned Task Force: Status Report and Short-
Term Recsmmendations," WUREG-0578 (see Attachment 2 to Q45), contains several
recommendations bearing on engineering back-up for emergency situations.

In addition to recommendations which would clearly define the Shift
Supervisors responsibilities for command and control of plant operations
during routine and emergency operations, the T-<k Force recommended that

a Techniral Advisor bs added to each shift. Th. Shift Technical Advisor
would be required to have an engineering degree or equivalent, intimate
knowledge of the characteristics of the plant and be thoroughly knowledgeable
in its operation. While he would not have operational responsibilities, he
would be immediately available to provide advice to the Shift Supzrvisor

in the event of an emergency. Flexibility will be maintained in implementing
this recommendation to accommodate differences in organization and manning at
various utilities, but the objective of the reccmmendation will be adhered to.

One additional aspect of the concept of imp-oved engineering backup for the plant

operators is the need to require licensees to establish an on-site technical
support center that could be promptly manned by engineering and management

for close support of control room operations and direct access to NRC so as to
improve overall r.anagement control of emsrgency situations and coordination with
State and Federal Authorities. The Task Force has recomnznded that such centers
be established at all power reactors, in close proximity to the control room,
and that the centers be equipped with display and plant status monitoring
capability necessary for engineering support. The centers would provide a key
communications link to NRC. Work is underway on evaluating what specific %inds
of support are needed and on the planning and preparation necessary to assure

it will be available when necessary.




OUISTION 12. This Subcomnittae has recefved testimany from 2 previous witness

! i that eventis which occurred at the Davis-Besse and Rancho Seco
plants were advance warnings of what Jater occcurred at Three Mile
Island, Do you believe this to be the case? If not, why not?
Hhat actions did the RRC staff take in responie to the Buvis- Besse
and Rancha Seco incidents? °

f
|
!

CUESTION, Do you believe this to be the case?

AXSWER,  (HRR)

Over tha yeare there have been numerous transients in pressurized and boiling
weter reactors and plant response has bean favorable for most of these. The

Davis-Besse and Rancho Seco transients were among the most severe, Two feedwater

type events wera reported te have occurred in 1977 at the Davis-Besse 1 faciliiy
(1.e,, September 24th and November 2%thj. The September 24th eveat was similar
to the early stags of the T™MI-2 aceidant in that there was a feedwalsr s&stem }
rmal function that cavsed the pressure in the primary system to rise and actuated _
the pressurfzer power operator relief valve (PORV). The system depressurized ‘
becayse th: PORY Falled to close howaver, the operator dzagwosed the probiem

and ¢losed vhe block valve thereby terminating the bleowdown. Subsequent operatoer
action included the use of makeup pumps and high pressure injection to bring the

piant to 2 cold shutdown condition. While similar to the TMI-2 accident, this

event was diffarest in that the initial power level was S% vs, S7% znd there was

auxiliary feedwat&r available to one s.cam generator.

The November 29th event resulted from a loss of offsite power leading ts system
depressurization and subsequent natural circulatfon cealing. This event wes
not really a TMI-2 accident type scenario. OFf special sigaificance during this

event was a reduction af pressurizer water level dus to primary coolant volume

decrease resulting from cooldown,



QUESTION 12. {Contd:) -2 -

" Two feedwater type transients occurred at the Rancho Seco facility (f.e., \/,/‘
March 20, 1978 and January 5, 1979). These events had similar initiail
behavioral characteristics to éhe TMi-? as to feedwater system involvement

and reactor pressurization and lepressurization, but in both cases, the

events wera terminatad bafore any core damage occurred.

Tha March 20, 1378 event that led to a rapid cooldown occurred as 2 10ss

of non-nuclear instruments including steam generator, pressurizer level

and &1 veactcr coolant temperatures. This caused an interaction with

the Integrated Control System (ICS) which Ted to a 1oss of Teadwater Tlow

to the steam genarztors. With a loss of heat removal, the reactsr pressure
{ncreased to a high pressure r2actor trip. Auxiliary feedwater and possibly
main foedwatsr flow to one steam generator started end rapid cooldown occurred,
Reactor water~inventery was maintained by the high pressure iajection (HPI)

pump,

The January 5, 1979 {n¢ident resulted from an alectrical short in the ICS
causing a reduttion in feedwater flow leading to a pressure increase in
tha reactor coolant system and a high pressure trip occurred. Subsegquent
depressurization led to actuation of the HPI. The cvent w>s terminated

after about 5 minutes by onerator action.



QuESTION 12, (Contar) -~ ¥ =

The foregoing incidents were excmined Jy mambers of the stavtr, analyses vere
provided, and procedures were changed at thésze plants a: a result of thase
events. In retraspect, the transfents should have been examined more genarically
and eritically, If the analyses had considered additional failures, which thay
49d not, tha significance would have been clezrer. In Tight of this, these

evenls were not recogn!zed as advance warnings,

QUESTION, If not, why not?
ANSHER.  (NRR)

See abave,

QUESTION. What actions did the NRC staff take in response to the Davis-Sesse
#nd Rancho Seco incidents?

ANSWER,  (NRR/ELD)

The Hovembder 29, 1977 event &t Dayis-Besse was viewed by the staff with differing
degress of concern. Following the event, me@bers of our inspection staff raised
the matter of an unreviewed safety question because of the inability to follow
the coolant inventory on plant instrumentation, due tn insufficieat range. Thers
was coocern also with the yolume of the pressurizer. Thus, the plant was kept
from returaing to power until an analysis was provided by the licensee. The
enalysis was provided and reviewed and discussed by the fnspaction and Yicensing
staffs. They concluded that the event did not constitute an unreviewed safety

cuestion,

~n inspector continued to have reservations about the ability of the plant to
sustain feedwater transients, In January 1978, he asked that this concern, along
with several others, be provided to the Licensing Boards for Davis-lesse Units 2

and 3 and Midland Units 1 and 2 for their cunsiderétian. This informattion
wés forwarded in late March 1679.




GUISTION 12. (Coptd:) i

The information provided by the inspector for the Boards was independently
evsluated and that evaluation rccogn;zéd thet some transients result in
pressure and velun? changes, as he believed, that are beyond the ability
of the pressurizer and normal peactor coslant makeup systems to control,
but concluded that they could be suystained without campromising tha safety
of the reactor, These anaiyses did not consider exacerbation by lack of
timely addition of feedwater to steam generators, loss of circulatior,

and other factors experienced at.TMI-Z. Had these factors beén consfdered,
the conclusfons should hay: been that sone safety features as provided in
IE Bulietins subsequent to TMI-2 would be reguired. The pressurizer level

_problen was {dentified for further reyiew,

The Rancho Ssco eyent was severe but the safety concern was different. On
March 20, 1978, Toss of non-nuclear %6s¥;u£éntation.caused termination of
feadwater flaw, Subsaquently, the “Zactor coolant system experienced a

rapid cooldown. Although the system pressure decreased, it did not reach

the corresponding saturation temperature, Hence, no voiding occurred.

The event review focused primarily on the effects of repid cooldown and

tha consequences related to vessel and piping stresses, The licensca was
asked to provide an analysis of the circumstances and the operations schedule
was delayed until it was performed. The analysis was reviewed by the inspec-
ticn, and 1n part, by the licensing staffs. The review resulted in sgne
changes to procedures relatfng to instrumentation needs, and the plant schedule

.

was resumed,



QUISTION 12, (Contd.) -5 -

The staff has completed a preliminary reviaw of feedwater type transients in

BLYW plants, The resulte of this review are reported 1In NUREG-Q560 (2ttached).
01e of the findings made is that a study should be conducled by NRC of the entire
reporting and data-assembly processes followsd to accumulate and assess the
significance of operating plant data. The specific objective is to be able

to identify at an early stage those events which have a high recurrence frequency

that challsnge {ne safely systems.

A1l licensees receiva copies of Licensee Event Raport Summariss and regular
neurrent events" reports prepared by the NRC staff. These would include the
Davis-Besse and Rancho Seco events., Howsvar, in the past they would not have
emphasized aspects of generic concern related to such evanta. That aspect
must receive greater attention. As 2 corollary, the Lessons Learnsd Task Force
nas emphasized the need for licensee personne] to systemalicaily review
Licensee Event Reports which mighl affect their cwn plants (See KUREG-0578-

Attachment 2 to (Q45).
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QUESTION 13. The Advisory Committee on Reactor Safeguards has provided
this Subcommittee with a technical report dated January 1978
from C. Michelson, a TVA employee, entitled "Decay Heat
Removal During a Very Small Break LOCA for a B&W 205-Fuel
Assembly PYR". That report appears to raise a number of
concerns regarding the ability of the B&W plant safety
systems to respond to a small brezk LOCA and the adequacy
of emergency procedures and operator training to deal with
a small break LOCA. Apnarently, the report was submitted
to B&YW in 1978. WYhen did the NRC staff receive & copy of
this report? Is this report something which should have been
forwardad to the NRC staff earlier? What is the significance
of the report's findings for the operating safety of B&W
plants under conditions such is those which occurred at
Three Mile Island?

UESTION, When did the NRC staff receive a copy of this report?

ANSHER.  (NRR)

As far as we can ascertain at this time, the RRC staf? first received a

copy of the January 1978 Micheison reporti early in Aprii, 1979. The

report was not formally transmitted from TVA but informally provided

by Mr. Michelson upon regquest of the staff. More recently, it has been
learnad that a copy of the Michelson report was formally transmitted tu

BAW by TVA in April 1978, and copies apparently were available to the ACRS.
This action is presently being investigated by the NRC's Office of Inspector
and Auditor. + i clear however, that the January 1978 report had not
recaived formal NRC staff review prior to the TMI-2 accident.

e have also ascertained within the past few days that two handwritten
docunents which were apparently drafts = 7 the material which eventually
became the January 1978 Michelson report were informally provided to a
merhar of the N2C staff in late 1977 or early 1978 by Jessee Ebersole,

Mr. Michelson's supervisor at TVA and a member of the ACRS (copy enclosed).
Tha staff member recalls discussing the general areas of natural circula-
tion and the effects of noncondensible gases in about that time frama2 with
“r. Ebersole. He does not recall responding formally to the handwritten
material providad by Mr. Ebersole. In January 1978, that same staff member
originated a Reactor Systems Branch review remindar (copy enclosed) which
in part treats the concerns raised in Mr. Michelson's report of January, 1978.

QUESTION. Is this report something which should have been forwardad
to the NRC staff earlier?

ANSWER.  (NRR)

From our review of the letters between TVA ard-B&4 now available to us, it
appears that the Michelson report was not considered by TVA to identify any




QUESTION 13 (cont'd.) -2 -

spacific safety problems, but rather to identify a number of concerns regard-
ing core cooling during very smail break LOCAs. Exchange of technical
information, including concerns such as in the Michelson report, is frequently
carried out between the vendors and the customers without NRC involvement.

1f the concerns identified in the January 1978 Michelson report vwere sub-
sequently determined by B&W or TVA to involve defects which could create a
subscantial hazard, then they should have razported them to NRC.

Sinca TVA apparently did not know initially if any safety problem existed,
and 384, in a letter to TVA on January 27, 1979, subsequently asserted

that none existed,* neither organization apparently believed it was necessary
to report these findings to NRC since such reporting did not occur. However,
NRC's Office of Inspector and Auditor is conducting an independent investiga-
tion-in order to determine if failure to report the Michelson conclusions

to NRC by either organization constituted a violation of the requirements

of 1¢ CER 21 (Reporting of Defects and Noncompliance).

QUESTION. What is the significance of the report's findings for the
operating safety of B&W plants under conditions such as those
which occurred at Three Mile Island?

ANSHER.  (NRR)™

The January 1878 report by C. Michelson documented concerns regarding the
ability of the core to remain covered for breaks in the B&{ primary coolant
system smaller than those breaks normally analyzed for licensing applica-
tions. The concerns primarily focused on the lack of documented information
which confirmed that the consequences of breaks presently considerad for
licensing applications conservatively bound the consequences of smaller
breaks.

The basis for Michelson's concerns were hand-calculated steady-state mass and
energy balances. It did not account for detailed effects (e.g., transient
terms and geometry) usually modelled in the more sophisticated computer

codes used for licensing.

The four most significant items of the report which had a direct bearing
on the events at TMI-2 as well as the behavior of B&W plants to small
breaks are as follows:

* In a more recent submittal; letter, J. H. Taylor to R. J MNattson, dated
May 7, 1979 transmitting "Evaluation of Transient Behavior and Small Reactor
Coolant System Breaks in the 177 Fuel Assembly Plant" (Volumes 1 and II),
B&W confirmed the conclusions of their January 27, 1979 letter with more
detailed evaluations and analyses. .



QUESTION 13 {cont'd.) i ™

1. Very small break plant response differs significantly from plant
response to small breaks described in Safety Analysis Reports.

2. MNatural circulation plays an important role in core cooling following
very small breaks and could be interrupted becau.e of steam formation
in hot leg piping.

3. Pressurizer level indication is not a correct indication of system
water inventory, and

4. Small break isolation by operator action causing system repressuriza-
tion with subsequent relief and/or safety valve failure.

The report brought attention to the fact that very small breaks in the
primary coolant system behave differently than small breaks previously
analyzed and therefore provided an indication that different emergency
procedures might be needad for very small breaks. The January response

by BLZ{ to the Micheison report did not address this question and no changes
were made in the emargancy operating procedures. The May 1979 submittal
confirmed the behavior of the plants to very small breaks as described by
Michzlson and provided guidelines for the preparation of emergency pro-
cedures in th2 event of very small breaks. These guidelines are presently
being adapted as emergency procedures for the various operating B&W plants.

The report also brought attention to thea importance of natural circulation
for very small breazks. From this, coupled with the thermal-hydraulic
hehavior of the Three Mile Island plant, it was learned that previous
modaling representations were not sufficient, and that additional nodaliza-
tion in the pressurizer and steam generator models was needed to more
accurately represent the expected system behavior.

As a result of these model changes, analyses have confirmed Michelson's
prediction that natural circulation could be interrupted. However, these
analyses also showed that core uncovery does not occur for any of these
very small breaks.

In the TMI-2 accident, the pressurizer level indicated the pressurizer was
full of liquid. The operators mistakenly interpreted that to mean the system
was full of water, and shut off the high pressure ECC injection. The in-
dication of a full pressurizer while other parts of the primary system may

be voided could also occur for small breaks analyzed for licensing. As
stated in the enclosure, additional operating procedures will be given to

all plant operators such that system pressure will be a main measurement
system inventory determination. In addition, hot and cold coolant loop
temperatures would also be used.



QUESTION 13 (cont'd.) R

In the TMI-2 aceident the power-operated relief valve on the pressurizer
failed to open) during overpressure. Subsequent isolation of this failed
valve vwith an upstream block valve resulted in break isolation.

While the events in the TMI-2 accident did not follow the sequence postulated
by Michelson, both valve failure and "break" isolation did occur. The
isolation of a break* is not specifically considered in safety analyses.
B&Y stated that the isolation of a small break and subsequent repressuriza-
tion do2s not produce a less safe condition than not isclating a break.
That is because any repressurization that results in relief and/or safety
valve opening or failure is boundad by small break analyses with break
sizes slightly largar than the valve opening size. The staff agreas in
principle with this explanation. Howaver, we will require all applicants
and licensees to analyze very small breaks which exhibit repressurization
with- subsequent pressurizer valve failure as part of their evaluation of
plant response to small breaks.

The significance of the Michelson report findings to conclusions regarding
the acceptability of consequences due to small breaks in B&N plants will
be addressed in detail in a stafy report to be issued shortly. This is
one of the considerations requiring resolution before restart of the
presently shutdown B&N plants.

The key conclusions of the staff evaluation of the January 1978 Micheison
report and the BAW response to the report are as follows:

1. The overall behavior of the plants to small breaks was shown to be,
for the most part, consistent with the behavior as predicted by
Michelson and, within the expected accuracy the B&W analyses sub-
stantiate Michelson's hand calculation results.

2. This behavior did not result in unacceptable consequences and the core
is not calculated to uncover for the small break accident scenarios
postulated by TVA (Michelson).

3. Applicants and licensees will be required to include, as part of their
ongoing re-evaluation of plant respense to small breaks (a) analyses
of breaks which exhibit repressurization with subsequant pressurizer
valve failure, and (b) documentation of analyses and data which support
the conclusion that steam condensation-induced structural loadings are
bounded by the large break LOCA structural loadings.

* In the TMI-2 case, the "break" was the failed relief valve.
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QUESTION 14. Mr. Denton, the morning of March 30 you stated you had
advised the state police to evacucte out to five miles.
On what information did you base that recommendation for
evacuation? Did you make the sa e recommendation to the
Governor at that time?

AnsyEr.  (NRR-Denton)

At that time I had been advised that a helicopter had flown into the plume
naar the plant and had measured radioactivity levels of 1.2 rems/hour. There
was some indication that additional releases could occur. Given the
relatively high levels of radiation reported and concerns about the

ability to control or prevent further releases, I concluded that evacuation
was a prudent course of action. I so advised other members of the NRC

staff and suggested that the State of Pennsylvania be notified by the

MRC's Office of State Programs.




QUESTION 15. Un Friday, Maich 30, there were releases of radioactive

. gases into the air. What benefits would therc have been
for the public in evacuating after notification that a
release had occurred?

ANSWER.  (NRR)

The highest radiological exposures that may have been received by some
membars of the public, less than 100 millirem whole body, were substantially
smaller than the dose criteria recommended by the U.S. Environmental
Protection Agency as warranting protective actions. These criteria,
1,000 to 5,000 millirem whole body, have bzen published by the EPA staff
in 2 "Manual of Protection Guides and Protective Actions for Nuclear
Incidents," EPA-520/1-75-001, 1975. Although an evacuation following
notification that a release had occurred might have resulted in some

. Towezring of exposure, it is likely that such a benefit would have been

. overshadowed by the risks inherent in evacuation.



|

QUESTION 16. Did you feel you had adequate information during the initial
stages of the Three Mile Island incident to advise tha
Governor on an evacuation decision? If not, at what point
do you feel you had adequate information to give advice
on this decision?

ANSWER. (NRR-Denton)

No, I don't feel the NRC had adequate information concerning the accident
during the early stages. I didn't feel comfortable with the level of
information available until after 1 had met with my staff on Friday

night at the TMI-2 site, At that time my staff had gone through the plant
and was able to give me first-hand information on the status of the core,
the containment, the effluent treatment system and radiation levels.
Chzirman Hendrie informad Governor Thornburgh on Friday morning that the
Comission was also concerned about the adequacy of the information the
Commission had received.

Fron Friday night on, I was able to obtain the beqefit of expertanVice
about the possible course and consequences of actions needed to bring
the TMI facility to a safe shutdown condition and about the consequences
of further problems that might arise from such actions.



CUESTION 17. Looking back now with hindsight, who do you feel was in the best
position to advise the Governor on evacuation during Wednesday
and Thursday of the incident? during the following days?

RusyzR,  (NRR-Denton’

The situation during Wednesday and Thursday indicates the need to improve this
area. No on2 in retrospact appeared to be in a very good position to advise the
Governor. Perhaps each licensee needs an incident center near the site which
could be mar .2d by technical staff of the licensee, representatives of the NRC,
and representatives from State and local governments. After I arrived at the
site and had support of a large number of NRC experts, I thought I was in the
best position to advise the Gavernor.

One of the "lessons learned” is that an emergency evacuation is best mznaged from
the site. Those at the site are in the best position to evaluate the situation and
should b2 the ones advising the decision-makers.



QUESTION 18. What kind of information do you feel the Comnission needs
to make 2 recommendation on evacuation? Was the Commission
getting that kind of information?

pusWER.  (NRR)

The Commission, or other authorities, involved in evacuation decisions,
need to have information regarding the potential for projected radiological
exposures to exceed protective action criteria togethe: with information
permitting a judgment to be made that the reduction in exposure that
could be expected 2s a result of an evacuation would be sufficient to
offset the risks inherent in evacuation. Information of this nature was
sparse at the NRC Incident Response Center, and communications among the
utility, the State, the NRC staff, and the Commission were garbled

2t times, and some recommzndations were confusing and contradictory.

One of the lessons learned from the accident is the need to improve the
quality of information available to the various parties in the public
safety decision process and the quality of its communication.



QUESTION 19. The Commission spent a considerable amount of time discussing
the possibility of a precautionary evacuation. What kind of
situation, du you fezl, would have warranted a precautionary
evacuation?

ANSWER .,

A precautionary evacuaticn would have been warranted if there was a significaat
increase in the amount of fission product activity being relecased from. the
facility. For example, the NRC recommendation for the precautionary evacuation
of children and pregnant women was based on the potential of a significant
release from the auxiliary building. If a significant threat to the integrity
of 211 fission product barriers had developed, a wider scale precautionary
evacuation would have been warranted. The attached tables reflect some of

the types of events and evacuation considerations that were developed by the
NRC staff at its Incident Response Center in Bethesda during the Three Mile
Island accident,
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»RC PROCEDUREE FOR DECISION TO RECOMMEND EVALUATION

V'\ho Decides

1. Combination of consequences and times require immediate
-
iritiation of evacuation: Senior NRC Official on site

1]
recommends to Governor.

2. Unplanned event with sukstantial risk takes place or
is imminent or situation judged excessively risky but
thera is time for consultation. Senior NRC Official
notified Governcr and NFC HQ. Chairman makes recom-
mendation to Governor after consulting with Commissioners
if possible.

. Plarned event involving significant additional risk.

Crhairman and Commissioners makes reccmmandation.



QUESTION 20. On April 23, 1978, Governor Thornburgh testified before this
Committee that there are proven hazards in evacuating people -
particularly those under medical care. Was NRC aware of these
hazards and, if so, were they taken into considersiion in the
recommendations for precautionary evacuations?

ANSWER,  (NRR-Denton)

In my recommendation regarding evacuation on Friday morning, 1 was considering
only avnidance of radiation exposure and the injury to significant® numbers of
people that might have resulted if no action were taken, At that time, I did
not attempt to balance the benefits to many against the risks to a few that 1
knew could result from any evacuaticn, However, the hazards in evacuating
people were considered every time the question of evacuatiun was discussed by
the Commission., In subsequent meetings with the Governcr and his staff, I
cane tc a better appreciation of the complexities involved in planning and
accomplishing evacuation, especially for those who are i11 and elderly and
those having difficulty with farm animals. Such factors are clearly important
where evacuation may yield only marginal reductions in exposure to the balance
of the affected populace.



QUESTION 21. When was the Governor first contacted by the Commission
on the evacuat’on <jtuation? Was this soon enough?

ANSWER. (SP/IMPA/ELD)

On Friday, March 30, 1979 at 10:07 a.m., Chairman Hendrie (as spokesman for the
Comnission) first cort 2d Governor Thornburgh and recommended for people, in the
nertheast direction .. the plant to a distance of about five miles, to stay
indoors. Later that morning bzcause of uncertainties about continuing releases

of radicactive material and possible bursts, Chairman Hendrie, acting on the
Comnission's decision, recommended to the Governor that a precautionary evacuation
of pre-school children and pregnant women within 5 miles of the plant could be
useful.

Kith respect to what actually happened, the less than satisfactory communication
situation severely hampered the Commission's decision whether to recommend an
evacuztion. Reliable and consistent information from monitoring equipment was
difficult to obtain, Readings, taken several hours before the Chairman contacted
the Governor, were reported and estimated a dose of 1.2 rems per hour in the
plume over the plant. Calculations indicated that by the time the plume reached
the ground outside the containment, the maximum off-site dose would be 120 milli-
rems, which s below EPA evacuation trigger levels.

Currently, licensez and State emergency plans have no provisions for the Com-
micsioners to contact anyone, much less the Governor of a State with recommenda-
tions on protective meesures., A1l licensee, State and local plans call for
ections between these parties and for them to notify NRC. These plans do not
specify what the Commission's role should be during a2 nuclear accident. The
Comissioners contacted the Governor as soon as they learned from staff that

the Governor heard the HRC was recommending evacuation.



QUESTION 22, Was the Commission aware that Mr. Collins had advised the Civil
Defer:e director at 9:15 a.m. March 30 to evacuate? Did the
Comaission concur in this recommandaz’ion? What information did
ir. Collins base his recommendation on? Mas this recommendation for
evacuation warranted? Who's responsibility at NRC is it to make
@ recommandation regarding evacuation?

pnswer.  (SP)

The Commission was not aware it about 9:15 a.m., March 30, that Mr. Collins

had teiephoned the Director of the Pennsylvania Emergency Management Lgency,

Col. Oran Hendarson, with the recormmendation concerning evacuation. The Chairman
and the other Comissioners found out zbout this recommendation later on in the
morning. Mr. Collins, who was the senior representative from the NRC Office of
Stata Programs in the NRC Operations Center based his recommendation on the
recomnendacions to evacuate which were being voiced by several NRC Senior
Maragemant personnel in the Center at the time., He inquired of them as to

whether or not they wanted him to transmit this recoamendation to Pennsylvania
authorities, and the answer was in the affirmative. Based upen the situation which
was perceived to exist at the plant site that morning, the difficulty in knowing
precisely what was occurring, the recommandation, at the time, does not appsar to
have 2220 unwarranted zs a precautionary m2asure. e
At the time of the TMI accident there was no specific assignmant

of responsibility within NRC for making recommandations on

evecuztion. NRC Manual Chapter 0502, "NRC Incider.t Response

Progran", does place the responsibility for major decisions

affecting NRC's respons2 actions on the NRC Emergency Management

Teer, consisting of the Executive Director for Operations, and

the Directors of Nuclear Reactor Regulation, Inspection and Enforce-
ment, and Nuclear Material Safety and Safeguards. The special

end seositive nature of recommendations and decisions on evacuation
ragquiras that more spacific procedures be devi'opad relative to NRC's
role and where responsibilities for performing this role should be
placed. This will be done in the current revision of the NRC's-agency
pian Tor dealing with emergencies.



QUESTION 23. Before the Three Mile Island event, did NRC have a set of
criteria which would trigeer, for example, a precautionary
evacuation or an evacuation of pregnant woman and children?
Would such criteria haya been helpful in this situation?
What criterie should NKC have for dztermining whether to
recommand an evacuation?

AlsHER. (SP)

Criteria for taking protective actions (evacuation and sheltering) in an

event of this tyoe have been recommznded and published by Phe staff of the

U.S. Environmental Protection Agency. ("Manual of Protective Action

Guidss and Protective Actions for Nuclear Incidents," EPA-520/1-75-001,

1975). These criteria have been available to and utilized by the RRC :
since thair publication and were well known to NRC staff members at the Incident
Responz2 Center during the Three Mile Island accident. However, EPA Pro-
tective Action Guides are technical guides or criteria given in terms of ranges
of numarical values for projected radiological dose. At thg present time,

the BRC staff sees no need to change the basic technical criteria, but better
planning appears necessary to assure their proper implemantation.

The tables in the attachment to question 19 reflect some of the types of events
and evzacuation considerations that were developed by the staff at the Inciden®
Respense Center during and efter the THMI accident. Precautionary evacuation
and/or selective evacuation (such as pregnant women 2nd pre-school age children)
uncoubtedly will be in the future, based also upon social considerations which
are non-technical in nature and judgmental in character.




QUESTION 24, Mr. Denton, on Friday morning, March 30, in Bethesda you recom-
mended a precautionary evacuation, Friday afternncon at the
Three Mile Island site you felt there was no immadiate nzed for
it. What were the main factors influencing this decision?

ANSHER, (NRR-Denton)

I had changed my views after arrival at the Three Mile Island site as a result

of the understanding the staff had obtained of the source of the radioactive material
being released and the mezans for reducing and controlling the releases and resulting
cffsite doses. From that point on, I believed that any decision on evacuation

could and should await the development of circumstances where a release was

imminrent, Through the actions of the utility and the staff that circumstance did
not arise,



QUESTION 25. On Saturday, March 31, you were concerned about the hydrogen
bubbleand what means to use to attempt to start the reactor
towards cold shutdown. Did the Commission have in mind at
that point any kind of threshhold level which would trigger
evacuation?

ANSWER. (KRR-Denton)

By Saturday, a number of methods had been devised to remove the bubble from
the primary system. On Saturday I had in mind a view that certain types

of contingency measures, such as attempts to remove the bubble through
depressurization and residual heat remover cooling shculd be atiempted only
aftar careful planning for potential evacuation. I considered that if

such m2asures were necessary, a change in the basic cooling mode of the
reactor should be made only in the daytime at an announced time and with

an ability to evacuate if events proved that action to be necessary.

A "threshold level" of radiation which would trigger evacuation was not established.
The staff assured the Comaission during this entire time that the core cooling
situation was sufficiently stable that if something unexpected were to happen it
would be preceded by warning signals that would allow time for evacuation.



QU:STION 26. What kind of coordination did NRC he.ve with the Federal
Disaster Preparedness Agency during the Three Mile Island
Accident?

HISHER. (SP)

It is not clear from the question if the organization referred to is
the Federal Disaster Assistance Administration or the Federal Prepared-
ness Agency. Both are included in the answer.

In the case of the Federal Disaster Assistance Administration (FDAA),
the NRC had close coordination. The Administrator of FDAA visited the
NRC Operations Center in Bethesda on March 31 and set the stage for

this coordination at about the same time that a.memorandum from Jack
Watson, Special Assistant to the President, instructed the Administrator
to set up an Operations Center at the site to coordinate the Federal
assistance effort. For approximately one week thereafter, the FDAA had
a reﬁresentative present at the site and in the NRC Operations Center
(Bethesda) around the clock.

The NRC had no coordination as such with the Federal Preparedness Agency.
That Agency kept ebreast of the situation through daily status reports
from the NRC Operations Center in Bethesda.




QUESTION 27. Did you feel the monitoring that was done throughout the
Three Mile Island event provided adequate information so
that the decisions made on evacuation sufficiently protected
the health and safety of the public?

ANSWER, (NRR)

Field nonitoring done throughout the Three Mile Island accident was an
important input to the recommendations made on evacuation but was not
the primary basis. The monitoring indicated that protective action
criteria were not exceedad. However, on the morning of March 30, 1979,
there was a measured plume of radioactivity of about 1.2 rems/hours several
hundred feet above the ground. Its apparent source was the occasional
discharge from the waste gas vent header in the auxiliary building that
was caused by continued letdown flow from the primary system. There was
a recognized potential for continuous discharge from this source within
a few hours if there was continued operation of the reactor in this
letdown mode, given the limited waste gas decay tank -apacity.

In the earliest stages of the accident, monitoring information on the
plant itself was provided to the Pennsylvania authorities, in accordance
with the prepared plans, and formed the basis for the earliest decision
making on the matter of evacuation which is known to us. In retrospact,
this information was adequate to protect the health and safety of the
public, but it is clear that better and more timely information from
onsite monitoring should be available in the future and should be better
coordinated with offsite monitoring as the latter becomes available in
the evaluation of an accident.



QUZSTICH 28. Both Friday and Satnrday, March 30 and 31, there were conflicting
press reports as to whether the NRC had ordered an evacuation and
what kind they were recommending. What factors contributed to this
conflicting information?

£nsuzR.  (NRR)

Procbably the principal factor was that the press was receiving information from

a variety of sources during a time when the knowledge of the accident and its
consequences were changing rapidly. These sources had varying degrees of technical
information avaiilable to them, and complications caused by the interpretation of
partial sets of data undoubtedly led to differing views of its significance.



* QUESTION 29. How much time, given the worst possible case of a core
melt, did NRC feel there would be tu carry out an evacuation?

Given that amount of time, was the NRC confident that the
State of Pennsylvania could carry out their evacuation plan?

ANSWER, (SP/NRR/RES)

Emergency response is warranted in the event of any radiological accident

where projected doses could exceed the £PA protective action guides (PAGs).
Potential accidents(e.g., cors melt) which can exceed the PAGs, could begin

within a range of about one half hour to many hours or days after the

initiating event. It is not necessarily the intent of emergency response to prevent
radiological exposure--in most situations the intent of emergency response is to Frot
the public health and safety by reducing public exposure. In addition,

emergency response is not limited to evacuation but includes sheltering

and other protective measures to achieve its objective. NRC believes that

even in the event of an accident with little or no initial warning, emergency
response (sheltering and evacuation) could be effective in reducing public

exposure.

With respact to the TMI accident specifically, on Friday, M. ch 30, 1979

the RRC staff estimated there would have been at le.st 6 hours to carry out an
evacuetion. Now, staff estimates, using an accident sequence model, that

at lezst 16 hours-would be available from the time of loss of all cooling

of the core (if that had occurred) until imminent failure of the containment
building.

The Pennsylvania Emergency Management Agency indicated to us that its evacuation
plans had been ba2sed on an area of about 5 miles in radius. This apparently

wés what they were prepared for on March 28, 1979. We think that they could
have handled the 5-mile radius evacuation reasonably well at that time. Toward
the end of the week (after March 30) we had greater ccnfidence that
Pennsylvania State evacuation plans had been adequately developed and expanded.
It was not until towzrd the end of the week that local government authorities
were adequately apprised of their role in these expanded State plans for

10 to 20 miles in radius from the Three Mile Island site.






QUESTION 32. Does KRC consult with any Federal agency such 2s EPA or
‘ HEW on the evacuation gquestion?

ARSHER. (OCM/IE)

During the morning of March 30, when KRC was considering a recommendation for
evacuation, it did not discuss this matter with other Federal agencies. How-
ever, a part of the consideration by the NRC involved the protective action
guidelines which are established by EPA. The Comaission and the KRC staff
discussed recommendatiuns regarding evacuation with the Governor and officials
of the Comnonwealth of Pennsylvania, Friday, March 30, 1973.

Later that same day, Commissioners Gilinsky and Bradford met with representa-
tives from the White House, EPA, HEM, FDA, and the Kational Cancer Institute
et HEW headquarters to discuss evacuation capabilities and responsibilities

of all affected parties, offsite monitering procedures, data coordination, and
currept status of the reactor at TMI. The agencies represented offered to
assist the NRC in any way they could in developing the Federal response to

the eccident.

A second meeting was held on March 31 at the White House to update the dis-
cussions held the previous evening.




QUESTION 33. There was considerable discussion by the NRC Commission and
staff about the radius which might have to be evacuated --
5, 10 or 20 miles. o you feel that you have sufficient
data to establish the radius which must be evacuated to pro-
tect the public health and safety?

ANSWER.  (SP/IE/NRRL

There were discussions of precautionary evacuations to several possible
distances. These discussions had as background many years of generic

work on emargency planning for power reactor facilities. In the most
recent work in this arsa, the establishment of a generic radius describing
2 propesed Emergency Planning Zone for the plume exposure pathway has been
recornanded by an NRC/EPA Task Force in its recent report (NUREG-0396, EPA
§20/1-78-016). This radius is about 10 miles for light water nuclear power
plants of about 1000 Mzgawatts-Electric in size. Protective measures that
are snvisioned for this zone, if they were needed are: evacuation of part
or 211 of the zone; shaltering in part or all of the zone; combinations of
evacuation and sheltering; and/or the adninistration of thyroid blocking
agents to members of the populace residing in the zone or a part of it.

The d=gree to which any one, combinations, or all of these measures would
be implemented during an emergency situation would be determined by the
conditions which prevailed at the time of a radiological release or condi-
tions which might be projected for the zone. This kind of information was
availzble during the discussions of precautionary evacuations at TMI-2,

but better information and better communication is desirable for the future,
as described in answers to other questions.

The “zbout 10 mile" radius does not imply the establishment of a radius
around an area in which evacuation as a proteclive measure is envisioned

to the outer limits of the zone in each case of an accidental radiological
release. Rather, the proposed Emergency Planning Zone of about this radius,
describes an area whare pre-planning ought to take place for implementing
a1l or part of the protective measures previously mentioned.

In summary then, the proposed Emergency Planning Zone is an area in which
best effort is performed making use of exi.ting emergency planning guidance
concerning protective measures.

The status of the NRC/EPA Task Force Report, NUREG-0396 .>d its recommenda-
tions, are given in the answer tc question number 51.



QUESTION 34. Tnere were varying estinates as to the time it would take for
an evacuation. How much time do you feel would be realistic
for evacuatina an area of 5 miles around THI? A radius of
20 miles?

ANSHER. (SP)

Here we must rely on the estimates of State and local authorities since
evacuation times dapend upon a variety of factors determined by the individual
State and local situations. In this instance, the State of Pennsylvania
estimated that it would take abovt three hours to evacuate the 26,000 people
within the five mile area around THI and aboul ten hours to evacuate the

700,000 people Tiving within 2 20 mile radius of the plant. In hoth these
cases, the estimates were made taking into account that the hospitals, nursing
homes and penitentiary would be essentially evacuated prior to the genaral
movement of the population. The estimates prepared by the State of Pennsylvania
are probably realistic.



QUESTION 35 What recormmendations would you have for improving NRC's
role in carrying out their responsibitities in advising
on possible evacuaticns? For the State in carrying out their
responsibilities? For other Federal agencies?

ANSUER.  (SP/IE)

One area which requires improvement is communications. The difficulty in
obtaining prompt information on the physical plant status and health physics
conditions in and around the site during the THI accident has led the NRC

td the cenclusion that cedicated telephone linas to each site are nacessary.
NC ras a'ieady had AT&T install dedicatad linas to all operating nuclear
powar plants. Other actiors now in progress that will improve NRC's capa-
bilities in making recommandations on evacuation are the improvemant of
radiological monitoring around nuclear power plants and instrumentation to
follow the course of an accident, Other areas for improvement or clarifi-
cation of roles are baing examined and recommendations will be forthcoming.

In 2ddition, the NRC will develop internal procedures as part of its Incident
Response Program which would includa the chain of authority for making
recommandations, the minimum data required on radiological releases, population
distribution end other factors that should be in hand, the sources of such

data and the me2ans of verifying them.

The States should have their evacuation procedures for areas around nuclear
facilities developed in advance. These procedures should be worked out with
local government authorities. Plans should also be established for providing
information to the public in the event of accidents. In particular, means
for providing currant information to the poople directly aifected by an

event and its possible consequences is necessary,

As part of NRC's incident response procedures, we should determine appropriate
assisting roles of other Federal agencies and include them in agreements with
these agencies.



QUESTION 36. Dr. Mattson, on March 30 you recommanded an immediate
evacuztion. On what information did you base this
recommendation and do you now feel this would have
been the prudent thing to do?

ANSHER, (NRR-Mattson)

My recommendation to evacuate on Friday morning, March 30, was based upon
the availability of two types of information, as follows:

2) There was a plune of radioactive gases leaving the site and measured
to be 1.2 rems/hr in the plume. Its source was the gaseous releases
from the vent header in the waste gas system in the Unit 2 Auxiliary
Building earlier that morning. The intermittent releases were
expected to become a steady source of release within one to two hours
because of diminishing waste gas decay tank storage capacity. A steady
“source of release from the vent header would have significantly increased
the radiation level in the offsite plume,

b) There was a bubble of noncondensible gas (believed to be hydrogen) in
the reactor coolant system. Its volume was inferred from indirect
measurements to be about 1000 cubic feet at 1000 psi. It was the
judgment of the tochnical staff that I directed in the Incident Résponse
Center that upon depressurization of the reactor coolant system to reach
the operating range of the decay heat removal system (about 300 psi),
this bubble would expand sufficiently to displace water from the core
and inhibit core cooling for a dangerously long period of time,

We were informed that the licensee was considering depressurization of the
reactor coolant system and initiation of the decay heat removal system

in ordar to avoid a continuous release from the vent header. Faced with
either alternative a or b, above, and lacking a~nther alternative, I
recommended evacuation. I believe today that, based on the information
available at the tima, it was the correct recommendation. I recommended
an evacuation of up to 10 miles. At the time, I was informed of the
general population distribution within a 10 mile radius of the site, and

T was aware of the public safety risks (e.g., traffic accidents and trauma
for the i11 or aged) inherent in any evacuation.

Subsequently, the radioactive releases from the vent header were brought
under control so that the reactor coolant system could be maintained at

high pressure without large offsite releases. This permitted the initiation
of degassing operations over a period of several weeks to remove the
noncondensibles in the reactor coolant system. Thus, by later in the

day Friday, a general evacuation proved to be unnecessary. Subsequently,

we have learned that the information available to the Incident Response
Center on the potential for a steady, uncontrolled release from the vent
header was apperently not valid.



QUESTION 37. Early in the Three lMile Island event the Director of the
Pennsylvania Emergency Management Agency told the Governor
that they had the capability to conduct evacuation. las
the NRC confident from the beginning that this plan would be
effective if an evacuation had been ordered?

ANSUER.  (SP)

The Pennsylvania Emergency Management Agency indicated to us that its evacuation
plans had been based on an area of about 5 miles in radius. This apparently
was what they were prepared for on March 28, 1979. Me think that they could
have handled the 5-mile radius evacuation reascnably well at that time. Toward
tha end of the week (after March 30) we had greater confidence that

Pennsylvania State evacuation plans had been adequately developaed and expanded.
It vas not until toward the end of the week that local government authorities
ware adaquately apprised of their role in these expanded State plans for

10 to 20 miles in radius from the Three Mile Island site.



QUESTION 33. Could you briefly describe your regional and resident inspector
programs for operating nuclear power plants and those under con-
struction? To what extent do your inspectors actually observe
a licensee's operations and activities?

EHSKER.  (IE)

Inspections are performed on power reactors tinder construction, in test and

in operation. Prior to the implementation of the Resident Inspection Program,
inspections were conducted exclusively from the five regional offices by two
categories of NRC inspectors, generalists and specialists. The generalists,
somatimes called principal inspectors, have overall responsibility for more
than on2 plant and thay also assist in inspecting other plants. Generalist
inspectors often possess specific technical expertise. These generalists
have been the group from which the Resident Inspectors have been chosen.
Specialists are experts in specific technical disciplines, such as health
physics, puysical security or heavy construction technicues, and they conduct
inspections in these specialized areas in support of the more general inspection.

Inspections are part of NRC's review of applications for licenses as well as
RKRC's issuznce of censtruction permits and operating licenses. Inspections
continue throughout the operating life of a nuclear facility.

Prior to construction, the inspection program concentrates on the applicant's
establishnent and implemintation of a quality-assurance program. Inspections
cover quality-assurance activities related to design, procurement and the plans
for fabrication and construction. An acceptable inspection finding is a pre-
requisite for NRC's acceptance of an application by a potential licensee. After
en application has been accepted for review, inspections continue and acceptable
inspection findings are &n important part of the NRC's decision to issue a
construction permmit.

During constructicn, a sampling of licensee activities is inspected to make

sure that the requirements of the construction permit are followed and that

the plant is built according to design and applicable codes and standards.
Construction inspecticns look for qualified personnel, quality material,
conformanze to approved design and for a well-formulated and satisfactorily
implemented quality-assurance program, since these factors are most important

to the successful construction of a nuclear plant. The licensee's implementation
o7 these elements is assessed by examination, on a spot check basis of construction

activities.

As construction nears completion, preoperational testing to demonstrate the
operationil readiness of the plant and its staff begins. Inspections during
this phase determine whether the licensee has developed adequate test plans,
assure that tests are consistent with NRC reguiremants and determine that

the plant and its staff are prepared for safe operation. Inspections during
the preoperational phase involve (1) reviewing overall test management pro-
cedures; (2) examining selected test procedures for technical adequacy; and
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(3) witnessing and reviewing selected tests to determine their outcomes and
the consistency of planned and actual tests. In additiun, inspectors review
the qualifications of operating personnel and assure that operating procedures
end quality-assuran:e plans are developed and implemented.

Fbout six months before the operating license is issued, a startup phase
begins in preparation for fuel loading and power ascension. Following the
issuance of an operating license, fuel is loaded into the reactor and the
ectual startup test program begins. As in preoperational testing, NRC
inspaction emphasis is placed on test management procedures and results.
The licensee's management system for startup testing is examired, test
procedures 2re analyzed, tests are witnessed and licensee evaluations of
test results are reviewed. Inspectors also independently evaluate licensee
activities. :

Kher startup testing is completed satisfactorily, routine operations hegin.
Thereafter, NRC continues its inspection program throughout the ope. ating
life of the plant to verify that the licensee's control systems assure the
safe operation of the plant in compliance with NRC requirements. Specific
elements of the operating reactor inspection program are:

Review of the basic systems and procedures the licensee follows
to be certain they conform with requirements and are technically
sound and implemanted properly.

An2lysis of records of licensee operation and interviews of
persoana] to confirm that actions called for by the pre:cribed
systems and procedures are routinely followed.

Periodic verification of licensee and system performance by means
of independent NRC observation, tests or measurements.

In addition to the inspection of nuclear power reactor licensees, the Dallas
Regional Oifice also conducts a program of audit inspection of contractors and
vendors who provide services and components to the nuclear industry. This program,
the Licensee Contracter and Vendor Inspection Program (LCVIP), is directed

toward assuring that services and products of selected licensee contractors and
vendors are controlled by good quality-assurance programs. This assurance is
echieved through direct BRC field inspection and investigation of these programs.
Corrective action is taken when necessary.

*Regular inspections of these nuclear steam system suppliers, architect engineers,
fuel fabr‘-ators and major manu7. sturers of compc:ents are conducted. Firms

are selected for inspection based on the signific uce of the product to plant
safety and the manufacturer's volume of active nuclear business. Inspectors
examine hardware, review documents and interview perscnnel to ensure that
detailed control procedures have been prepared and are being followed. These
inspections do not relieve licensees of any responsibility for accepting
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individual components but, as mentioned above, are intended to verify tnat
contractors and vendors have good quality-assurance systems. In addition

to the regular or preventive inspections, investigations are conducted under
the LCVIP as a result of allegations, inspection reports or licensee reports
the HRC receives. Data obtained about problems experienced in operating
plants is fed back into the LCVIP to minimize repetitions and correct generic
problens which may be undetected in other plants.

In June 1977, the Cemmission approved a revised inspection program that includes
stationina NRC inspectors onsite at nuclear power reactor sites having units in
operation, startup, or preoperational testing and at selected sites having units in
the later stages of construction. Tn addition to resident inspectors, the revised

program includes:

A national performance appraisal capability that provides three
elehents: (1) evaluation of the performance of NRC licensees

from a2 national perspective; (2) an evaluation of the effectiveness

of tha NRC inspection program; and (3) confirmation of the objectivity
of NRC inspectors.

A significant extension of direct verification of licensee activities
by WRC inspectors that involves more direct measurement and increased
observation of operations and tests in progress.

An enhanced cereer management program.

The resident inspectors will be similar to the generalists (or principal in-
spectors) in the current program and they will conduct general inspections
over a broad area ranging from activities of the reactor operators to the
health physics and physical security programs. However, in-depth technical
inspections will be conducted by specialists who will continue to be assigned
in the regional offices.

Initial information from the first group of resident inspectors at reactor

sites indicates that the amount of time they spend at the plant has increased

by @ factor of about two. This increased (ime should provide greater opportunity
to observe and measure licensee activities, verify licensee compliance, and
respond to significant events. Furthermore, the resident inspectors have shown
improved knowiedge of the details of the plant assigned. Consequently, inspectors
should be able to provide better technical judgments concerning that plant

end improve the effectiveness of inspections.

It is diffiguIt to accurately quantify the amount of time inspectors actually
observe a licensee's operations and activities. An inspector is trained to
observe a licensea's operations and activities during his inspections, i.e.,
checking in at the site, walking through the plant, talking with plant staff
etc. In addition, 20 percent of an inspector's onsite time (about 30% of hi;
total available time) is planned as independent irspection effort in areas where
the inspector has particular expertise or concern.




QUESTION 39. What is the basis for NRC's inspection approach of verifying
that the licensee has a system in place for meeting all NRC
requirements rather than independently verifying that those
requiremants are met?

ENSWER.  (IE)

Under the total NRC regulatory program, the licensee is clearly responsible
for the safety of his plant. The thrust of the NRC inspection program

is to emphasize this responsibility to the licensee and to assure that

h2 carries it out. We believe that the licensee can best discharge this
responsibility systematically.

In exemining the licensee's dischargs of this responsibility, the KRC
does independzntly verify the effectiveness of implementation of the
licensee's systems by audit-type inspection utilizing independent
verification. We have emphasized the importance of independent
verification by NRC inspection in our inspection program for somz time
nos and intend to increase this emphasis in a programmed fashion.

Audit inspection is a time proven method of inspection that leaves the
auditor in an objective position. In operating from the position of an
objective auditor, the inspector do2s not leave the licensee in a

pesition whare he parceives that his responsibilities have been diluted.
From the position of objective auditor, the inspector can aim his efforts
at independent verification of whether or not the system under consideration
is effective and what might be nece.sary to correct it.



QUESTION 40. When it is available, would you please provide the following
information. ‘

QUESTION a. Do you know whether the valves to the auxiliary feedwater pumps
for Unit 2 were closed Juring NRC's inspections in March?

ANSWER.  (IE)

Fn inspection was conducted by the Office of Inspection and Enforcement on
March 19 to 23 and 26 which covered activities at Unit 1 and Unit 2. The
activity inspected at Unit 2 was limited to review of information concerning
licensee event reports that were forwarded to the Commission; no control

room or plant tour was conducted. Therefore, the inspector did not physically
observe either the position of the valves in the plant or the position
indicator for the valves in the control room. However, on March 23, an NRR
Operator Licensing Branch Examiner was conducting operator examinations of

the control room at THI 2, and did in fact select walkdown of the emergency
feedwater valve alignments in the control room as part of his oral examination.
He was ‘thereby able to verify in this manner that the valves were ope. at that
time, :

QUESTION b.  Were the switches in the control room tagged a. the time?

AnsweR,  (IE)

Our review of the situation revealed that a "tag" was not applied to the
switches for the valves in question. A caution tag was applied to a
controlier not associated with the auxiliary feedwater valves which is
located just above the switches and indicating lights for the subject valves
(EFV-12B and EFV-12&). The caution tag for the controller is of such a size
that it apparently could have obscured both the switch and indicating lights
for valve EFV-12B, only.

QUESTION c. MWouldn't it have been a simple matter for either the plant
cperator or an NRC inspo-tor to check those tags to ensure that
the switches weve in the correct position?

Ausier,  (IE)

It would have been 2 simple matter to 1ift the tag which was applied with a
string to observe the valve switch and indicating lights. An NRC inspactor
was not in the control room of Unit 2 at the time that the tag was applied

and he did not enter the control room until after the incident on March 28,

1978.



.

QUESTION 21. Do you feel the people of Pennsylvania had enough information to
make their own informed decision on whether or not to leave the
Three Mile Island area?

nsyer. (HRR-Uenton)

I do not feel that the people of Pennsylvania had sufficient information to make
their own informed decisions regarding evacuation during the first few days since
the condition of the core and the amount of radicactivity that had been released
to the containment and auxiliary building had not been well characterized for

the public at that tim2. I believe one way such situations might be improved

would be to devise some way of making available to the public uniform and
objec*ive analyses and datz about the accident. The early publication of
general assurances of no danger or general warnings of imminent catastrophe
do not provide an adeguate substitute for such factual information about the
accident and the implications of planned actions at the plant. The daily
Preliminary Notices fssued by the NRC regarding the accident provided a useful
vehicle for conveying this type of information.



QUESTION 4. Does the reactor operator have the responsibility at the

S beginning of his shift to check the instruments and controls
in the plant to verify that the plant is operating in accordance
with the requirements of his license?

AnSwER.  (IE)

See attached excerpt from TMI-2 Administrative Procedure, AP 1012, "Shift
Pelief and Log Entries,” (Paragraph 3.7, "Shift Relief").

There is no regulatory requirement for an NRC licensed operator to check the
instruments and controls in the plant at the beginning of his shift. He is
responsible as a matter of practice, to be aware of plant status. This is
included, normally, in a company administrative procedure, such as that attached.

QUESTION . Are there any indications from your investigation thus far that
the operators at Three Mile Island did not meet this requirement?

ANSKWER. (IE)

The investication thus far indicates that the operators at Three Mile Island
acted in accordance with the "Shift Relief" requirements specified in AP 1012,
paragraph 3.7.



z Attachment to Q41

' ) 1012
‘ Revision 7
06/25/77
3.7 S ift Pelief
3711 All shift operations persoanel shall be responsible for maintaining

their duty station until preparly relieved. The Shift Supervisor,
Shift Foremsn, Control Rcom'OperalorS and Auxiliary Operators
shall be relieved by gualified personnel only, e.g. those
personnel who are preperly 1° censed and properly {nform2d of

the plent status, cperations in progress, and any special
{nstructions which may be applicable. The relieving {ndividual
will discuss the plant stalus, operations in progress and

speciel instructicns with on-cuty personnél so that he {s
acequately informed prior to assuming his shift duties.

3.7.2 The Contral Pcom Cperatpgr will acknowledge.his undarstanding
end awereness of the changes in the plant statws since his own
1ast entry by signing the Centrol Reca log prior to assuming
the shift duty.

373 Quring his shift the relieving individual shall insure adgquate
roview of station leys, records, special instructions, ete.,

2en cencrated since his 1ast shift., The logs and

-

o

which have
reccrds to be reviewad sheculd include:

1. Shift Foraman Log

2. Cuntrol Recem Leg

3.  Mourly Cenputer log

A, Ta:gning Applicaticn Ecok

s Equipment end fuel Status Boards

6. TCN end SCP Becks

7. Stending Order Book

8. fnerativns Mumo Book

Qq, Preventative Mairtencnce Sched:ile Beoks

10. Ruvicion Revizw fook



QUESTION 42. Do you believe there is value in . increasing the amount
of time which is available to regional inspactors to
indzpendently observe the licensee's activities? Would
doubling that amount of time be a feasible and useful
measure?

ANSKHER . (IE)

We believe that increasing the zmount of time which is available to
achieve a higher level of independent verification aimed directly

et operations and operational readiness of safety related equipment
is of value. We have spent a number of years structuring, iodify-
ing and testing our present program which includes some independent
verification of licensee activities. We believe that the best way
to achieve a highar level of independent verification is by 2dding

2 resident inspzctor a2t each unit in the operation, start-up, or
preoperation testing phase, whose primary duty would be to inspact,
observe, verify and witness licenses activities. Expanding resident
coverage is much more efficient than conducting the same program from
en expanded region bzsed operation.

We tziieve the edditional amount of time that could be provided by
placing a resident 2t each unit would give us more than a doubling
of the current indzpendant verification effort and that it would
be a fzasible and useful addition.




QUISTION 43 1 understand that NRC's present schedule Tor its resid:nt
incpector proaram c2lls for @ resident inspector &t each
opereting and construction site by fiscal year 19°2. Doesn 't
the Thres Mile Islaend a2ccident indicate that this schadule
should be accclerated? What zre the difficulties in
accelerating this program? Would ninz months from now be 2
fezs'dle date for having a resider: .nSﬂecLor at eack opsrating
unit, with 2 resident inspactor at each unit under caas;ructmon
by the end of fiscal year 19807 Way not?

FRSWET (1E)

’
'he H2C Is current1y ex,andxnc the resident 1n>p°c’1on program at paclear
nowar razcotor sites.  (See answer to question £44). With this expansion a
et3” of 143 resident 1n5pectors will be assigned to 211 sites having one
cr more rsactors in preoperetional testing, startup, or actual eration.
This »i11 amcunt te 70 sites by the end of FY 1831. Another 25 resident
‘nspactors will be located at reactor censtruction sites, mostly those where
reazsirs ére in the later stages of construction.

¥e wz.id like <0 implement the program faster and heve recently ezaminred
581314ty of doing so. Unfortiunztely, the rather l2ngthy recruitment
aiaing lead time, the limited aveilability of QUa...xed personne)

Z with the need to maintain an effective region-based inspsction
prograns, ,rec1;cc inplementing the program any earlier.

an

¢ current implementation plan is proceszding as repidly
znt inspectors for the first two years of 'rpiev‘nta'iow
9) have, for the most part, com2 from personnel already
*ore the resident prog ran was approved and funded. The FY 1478
% 1 resourcas (zpproved for the resident proarer) have ailowad us
S rg:rq;g and train a~d1 1onal personnel who will be assigned to sites in
; 2 end FY 1881. Consequently, it is not feasible to either have 2
inspector at e=cn overating unit within nine morths or at each

er censiructicn oy the end of fTiscal year 1929,
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92I37I0N &4: As 1 uncerstand it, your plan for residnnt inspectors calls
fer only one resident inspector at mul zpio unit sites.

. Shoulén't there bLe one residant inspector Yor each unit?
ANSWIR. (1IE)

F% the t'me this question was reised, the resident inspector pregram for
r3z2ztors called for:

resident inspector 2t each reaczor site having on2 or more urits
n operation, startup, or preoperational test.

[ Sp—

1 recident rspactor at selected sitss with one or more units in tre
,ete stages of construction.

NET &as su“seQJen£1v expanded the resident inspection program within
rcss a2pproved by the Congress, which wiil, by the end of FY 1981,

» -

- 25 n-ny resident inspactors per reactor site as thzre are units
&t that site undergoing preoperztional tcs;ing or startup and/or
a=tually operating, with a minirun of 2 residents Tor each such site;

————

- |

wde

-
S

ezide cted sites having onz2 or more units
i1 ver

nt ins tors to sele
jous stage construction;

Thu s,-rsrc vill be as many operations resident inspectors as there are unite
2t & size (exc]ud.ng units under censtruction).



GUESTION 45(a): Could you describe for us NRC's ongoing investigation
of the THI nuclear accident.

ARSWER., (MPA)

The KRC investigation incorporates three complementary components. The
firat, conducted by the Office of Inspection and Enforcement (IE) was
limited to two aspects of the accident: (1) those related to the acticns
tzken by the licensee before and during the accident, and (2) steps taken
by the licensee to control radioactive releases off-site, and steps to
implement the licensee emergency plan. The results of the IE investigation
ware published in August, 1979 as NUREG-0800: "Investigation into the
arch 23, 1979 Three Mile Island Accident by Office of Inspection and
Enforcemant" (see Attachment 1).

The second component of the NRC investigation, conducted by the Office of
huclezr Reactor Regulation, had & differsnt purpose: "To identify and evaluate
those safety concerns... that require licensing actions... for presently
operating reactors as well as for pending... applications." The technical
scope of the report covered:

1. Rezactor operations, including operator training and licensing;
2. Licensee technical qualifications;

3. Reactor transient and accident analysis;

Ja

Licensing reguirements for safety and process equipment, instruman-
tztion and controls;

5. Onsite emergency preparations and procedures;
6. NhXR accident respcnse role, capability and management; and
7. Feadback, evaluation, and utilization of reactor operating experience.

The results of the KRR investigation ware published in July, 1979 as
NUREG-0578, "TiMI-2 Lessons Learned Task Force Status Report and Short Term
Recor2andations" (see Attachment 2).

The third element is the overall Commission investigation known as the’NRC/TMI
Spacizl Inquiry Group." The group is examining the history of the NRC review
of ietropolitan Edison's application to operate TiI-2; the inspection history;
the erzrgency response by KRC including staff and Commissioners; the coordin-
ation emong Federal, State and local officials, the utility, industry sources,
eand national labs; and the implications of the accident for the licensed
nuclezr power program .



QUESTION 45(b): Who will be conducting the inQestigation?

ANSKER, (MPA) .

The Comnission has employed Mr. Mitchell Rogovin, of Rogovin, Stern and Huge,
to direct the Special Inquiry. The Deputy Executive Director for Operations,
Or. Kevin Cornell, is the senior NRC member of the Inquiry. The directors of
the Cffices of Inspection and Enforcemant and Nuclear Reactor Regulation were
in charge of conducting their own investigations.

QUESTION 45(c): Will there be 2 separate task force within RRC to
conduct the investigation so as to permit the HRC
and its staff to continue their other responsibilities?

ANSHER. (MPA)

The overall Comnission in?estigation has a complement of 65 NRC and 10
#- ntractor professional support personnzl working full time. Creating the
task force has not hampered the work of the NRC offices substantially.

IE dadicated 15 inVestigatores to its investigation, and NRR dedicated
about 70 professionals to its investigetion.

QUESTION £5(d): What impact has the Three Mile Island accident had on

NRC's ebility to continve to meet its other résponsibilities
in & timely and effective manner? Will there be any effect
on KRC's licensing reviews and the schedules for those
reviews for power plant construction permits or operating
licenses?

RNSWER, (MPA)

The z2ccident has had a severe adverse impact on the ability of NRR to
perform its scheduled work. The staff announced a2 moritorium

on licensing. A full assessment of the extent of the impact on schedules
is not yet complete.
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NUREG-0573

T2 LESSONS LEARNED J’\S ~ORCE
STATUS REPORT AND
SHORT-TERVI RECOMMENDATIONS

Office of Nuclear Reactor Reguiation
U. S. Nuclear Regulatory Commission



QUESTION 46. What will be the budgetary impacts of the Thre2 Mile Island

. accident for NRC, both for fiscal year 1979 and for fiscal
year 1930. Will a supplemental authorization and appropriation
be necessary? When will this information be available?

ANSWER. (CON)

For FY 1979, the reprogramming approved by your Committee on August 2, 1979
will provide sufficient funding for the remainder of this year. For FY 1980,
the Commission is proposing a supplemental appropriation for THI-related
activities. This supplenantal request has been provided to OB for their
review and approval. We have requested 0M3 to take early action on this
supplemental so that it may be transmitted to Congress before adjournment.



Quastion 47 -

A viitness at our last hearing on the Three Mile Island accident testified

that it is conceivable as one reads the transcripts of the Commission meetings,
that pubiic relations was playing an unwarranted role in the decision-making
proces5. That witness referred specifically to an exchange between Cocmmissioners
Gilinsky and Ahearne.- Chairman Hendrie, I would appreciate your comments as

well as those of Commissioners Gilinsky and Ahearne.

Answer

The question refers to Mr. Roisman's prepared statement, page 11 (enclosed)

in which it is alleged that the Commission during a closed meetiﬁg on April 1,

1979 urged withholding from the public “a report prepared by one of NRC's

leading safety experts oo the maximum consequences which might occur as a

resuli of explosion of the large hydrogén bubble at the plant." The document

was ndt & report on the potential consequence of the explosion of hydrogen but

was rather a first draft of a decision document on whether and what type of
evacuation should be recommended in a variety of situations. A copy of the

first draft is enclosed. The transcript (which was prepared from a tape recording)
shows that the document referred to by Commissioner Gilinsky was one drafted

by a staff group at the direction of Commissioner Gilinsky and with the participation
of som2 of the Commissioners and brought to the meeting by Dr. Hanauer (enclosed
pages 20, 21, 22 of the transcript). The Commissioners had not finished redrafting

the documant. The second and third draft plans (copy enclosed),which were developed

during and after the meeting include significant rebisions to the first draft.

Conmissioner Ahearne states that at the time of the referenced comments by
Commissioner Gilinsky and himself, the Hanauer document was a draft that had

not had two important reviews:



s
First, it had not been reviewed by the senior NRC technical people actually
at Three Mile Island. The draft had been prepared in Bethesda and had not
been reviered by Harold Denton or Victor Stello, who were much more familiar
with the technical aspects of the problem than were the Bethesda staff. Hor
had it been examined by the other senior technical person in the Commission,
Chairman Hendrie. Thus, Commissioner Ahearne was concerned the draft could

very likely contain significant technical errors.

Second, the document outlined how the Gpvernor would be notified in an emergency.
Since the documant had not been reviewed by Harold Denton, these steps had not
been discussed with the Governor to yet his comments. In addition, Mr. Denton
had developed a good working relationship with the Governgf, which could be very
important in achieving rapid response in the case of an esergency. Therefore,
Qovmissioner Ahearne believed the Governor should receive ihe draft from

Mr. Denton, not from the press.

To sumnarize, Commissioner Ahearne believed the draft should be checked by

Denton and Hendrie and be given to the Governor before it was released to the

press.

Enciosures:

Roisman testimony

First April 1 draft of NRC Decision Procedures
Transcript of April Commission-meeting

Second April 1 draft of NRC Decision Procedures
April 2 draft of NRC Decision Procedures

N H WM~
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ENCLOSURE

Anthony Z. Roisman
graff Afforne
Natural ResoOurces Defensa Council

Raefore the

_—— L )
gubcommittee on Nuc.ear rnagu ation
' . of the

Senate Public Works Cormittee

.

£ t ~isks asscciated with the use of nucleax
w~rlogy to generate electricity and of the advantacges of
1y alternztives to nuclezr power. The events at the
& nueclear facility provide all of.us with
.

+hosa nuclaar risks but

2lso of how incermzletaly we and the experts charged with

- -

desicgning, building, oparating and regulating nuclsar power

1an=s understand those risks. Because even nNow the accident

U

at Three Mile Island continues, bscaus2 substantial dangars

s+iil remain anéd b

are not yet fully understocd, many urge that it is &
Mile Island.

to éraw any conclusions frcm +he events at Three

T helisve there is already susficient evidénce available to

testizonv today will focus on those- lessons:

wecause the accident, jts causes ancé consaguan;.
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.ittee on the Biological Eiffects of Ionizing hadiation, Dr.
award Radford, ‘as well as Drs. Arthur Tamplin and Thomas
cochran of the NRDC staff, believe are at least ten times
too high). These certain health effects to workers should

\
have been included in the government assessments.

It is reprehensible that even while the Three Mile Island
accident continués the apparently irresistible urée to
downplay the health and safety conseguences of this accident
and the risks of nuclear power persists. In a revealing

exchangs at one of the Commission meetings on Three Mile

Islanéd two Commissioners urgsed witholding from the public a

report prepared by one of the” NRC's leading safety experts
on the maximum ccnsaquences which might occur as the result

of explosion of the large hydrogen bubble at the plant (from

vneditad transcript of closed Committee meeting, April 1,

"COMMISSIONSR CILINSKY: YOU JUST XEEP IT TO YOURSELVES.
IT SHOULD*NOT GO QUT OF EERE."

"COMMISSIONWNZR AHZARNE: IT SEOULD NOT GO TO TEE PRESS,

FOR EXAMPLE."

i+ is too late to put a happy face on nuclear technology ard it

is high time that NRC and the nuclear industry begin telling

it like it is.

III. Conclusion o 1 LM ' ‘

The aftermath of Three Mile Island will ipcluda a series.

of autopsies cf the accidant each designed to find and reveal

the truth about what happened, vhy and what te do about it. 1In

-




April 1, 1979

This “zble includes a number of assumptions about activity and weather.
These assumptions have bzen chosen conservatively. In an actual release,
tha release rate and weather should be evaluated as they are at the

tira, and the decision based on those values.

i



Decision Sequence

Event - Spontaneous failure or decision to perform a
potentially risky maneuver.

Find out what actually happened and what is
functioning (1 hour)

In tables

Predict what could result - different 1ikelihoods

Predict release rate

Determina present weather and forecast Assumed constant
; in table
Dose prediction ) In table

Action Guidelines s Per Appendix 7

Who Decidas

NRC decision is made by Mr. Denton, who is 2lso Presidential representative.

Ther= are two parallel paths of information and analysis leading to Mr.

Danton or his representative:

Path 1: ARC man in control room - Open line to NRC Incident R <ponse
Center. NRC technical people at Center phone communication to

Denton.

Path 2: Another NRC man in Control Room. Open line to KRC trailer,
I2C technical people in trailer, Denton in same trailer or in

communication with it.




PAGE 1
- (April 1 forecast)
EXPECTED PLANT RELEASE HARNTNA EVACUATIO! WHO
__EVENT RESPONSE (RANGE?) AND TIME TIME‘ chnglg' DECIDES
Loss of vital Restore- Function withil] MNo significant NoneDante, [NRC re '
' commends to-
function or deci 1 hour change
- g i Ms ?Lm State Governor
a potentially
risky maneuver. | Switch to Alternate .Small leak in NonT oG8
‘ Function involving Pri |  aux building / 6\2 2 6@
Examples Coolant in Aux Bui]ding less than 1 gal/ S b Kner *\,
hour
1. Reactor
Coolant Pump Large Teak in ¢ hour

Trip.

2. Leak i~ Aux
Buildina.

3. Loss of off-,
site power.

4, Loss of feed-
water.

5. Depressuriza-
tion to go
on RHR.

aux building
50 gal/min

Evac 2 miles/
Stay Inside <§
5 miles

Serious possibility of
failure to restore a .
a vital function

item 2 below &

Core melt; see

Appendix

*For sufficient

do precautiond
stay ‘inside 5§
this or not dqd
of mancuver ar
There is also
a precautiona
more general ¢

)

A

ly risky mancuver,
ry evac 2 mi and
mi; whether to do
pends on details

d plant situation.
the potential for
y evacuation on
rounds.




EXPECTED PLANT RELCEASE AN EVACUATIO! I
EVENT RESPOHSE (RANGE?) ARD TIME YQ{Q}“G sggqa&?&f DECIDES
2.| Core Melt _|Maintain Containment* | Tech Spec Con- 4 hour Precautionary | NRC recommends to
Integrity (likely) with | tainment Leak ' State Governor-
Containment Cooling Rate Evac 2 mi .all
arpun% :md 5 3
stay 1n51de
10 mi
Containment headed for | Reactor Safety 24 hour Evac 5 mi a1l{L
Breach Study Categories around & 10.m ié)
PWR 4 < See sector, stay
Appendix inside 15 mi
. * 3. | Hydrogen Ex- Mixture in explosive I[ Precautionary
s plosion Inside |[range . 2 mi (?)
Reactor Vessel
No significant change No significant None Info .from Control
in reactor or primary |change Room to NRC Re-
system presentative via
; paths analyvsis by
Core Crushed (unlikely) | Core melt 2 NRC groups in
See item 2 & parallel
A Appendix

Evacuate Control
Rooin (except .

very temporariiy)

Loss of Control

Probably caused
by core melt

Evac' 5 mi all
around and 10 .‘9

mi sector**
stay inside 15
miles

*%90° Sector




Action Alternatives

Evacuati- 1 ' Stay Insida
g B E T T ape e 2 miles
2. 2 miles ) 5 miles
3 2 miles all around
5 miles 90° sector 10 miles
4 5 miles all around

10 miles 80° sector. -. .. - 15 miles . —
" /)

A11 sector choices governed by wind direction., I7 shifting, more
than one quadrant may he affected.

These are initial values; as the release continues measurements may
indicate the need for reconsideration of action up to 20 miles.




S Action Guidelinss

a. Notify evacuation authorities two hours in advance (if available)

to standby for a'possi.b]e evacuatici,
9 ‘,4 & -

gj )‘:,,.”.'.O’&d i

e ;,v'*’
b. ‘ﬁ--::‘.;r::'t'e:} doses of IR.%;,ole body or 5R/thyroid -';-me -

—
stay inside, ~ » o iy

' p‘? - g I I

C. {==glicted doses of 5R/whole bodé or 25¥ thyrmg}‘m Vo=

mandatory evacuation of 2ll persons.

Assumzs general warning already that some form of evacuation

-

- may becomz necessary.




waather

The table is based on a conservative prediction of the weather for the
next few days, based on the April 1 forecast. At the approach to deci-
sion time for evacuaéion, the appropriate materological condition will

be factored into the dose estimates to determine the evacuation time,

sectors, and distances for the evacuation.

RRC is predictinglthe dispersion characteristics of the region for the

currently measured meteorology as the incident progresses.

-

Haat Ganeration

The reactor core is now quite cool compared to the conventional design-

basis calculations.

1. The reactor is new, so no fuel has more than 3 months equivalent

oparation, comparad to 1-2 years averages for other plants.
2. The neutron chain reaction has been shut down for over 4 days.

It should alsc be noted that the concrste basemat of this plant is

unusually thick.

hs & result of the above differences, calculations for this plant
at this time predict that the core will not melt its way through

the containment.

S 2ims I ES

Perwee gy ey

o 4

-
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AP?ERDIX. HAJOR SEQUENCES OF EVENTS

e .
.

najor sequences evaluated here are tied to the loss of forced circu-
laticn in the RCS. The los- of flow from the reactor coolant pump
(RCP) is the generalized initiating event from which other initiating

events such as loss of offsite power can develop.

- APPENDIX 1.2 SEQUENCES OF POSSIBLE SYSTEMS FAILURES

Figure 1.b-1 shows the loss of RCP event tree. This £ree shows the
variou; options évaiigble given the loss of the RCP, and indicates which
comdinaticns of events or failureswould lead to core maltdown (cH).
The sequences dénoted with an asterisk are those which would be éx-

acted to follow the core m2ltdown progression discussed below, leading
to the variety of atmospheric radioactive releases and consequences
discussed later. Some core meltdowss could ba expectad to be delayed
for roughly a2 week because of the availability ot ECC injection over
that ~eriod. This method of core cooling, however, is not expected to
be adequate to prevent core melt; &s such a core maltdown is assessgd

to occur at roughly a week. A rough measure of relative prokabilities

-1

o7 tha various outcomas fs indicated by the notation of L, 4, H (low,
medium, hfgh)}. The column on the right-hand side of the page indicates
" the relative probabilities of the sequences, with "LM" as the highest

probability and L34 as the lowest.
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FAJOR EVEHTS ARD TIMING IN EVENT OF CORE I LTDO\J

Event 1 - Sprays and Coolers Operative

Tima=0 ; Flgy stops, core and water start heat-up
Tin2=100 min Coré'start; tn uncoyver

Tine=150 min. Core begins to melt

Tim2=200 min Molten core is in lowar haad of reactor vessel. pressure °
is 2500 psia

1im2=210 min Reactor vessel fails, conta’inment pressure goes 1o 25 psia

Time=210 min Hydrogen burns, containment pressure goes to 67 psia
Steam explosidn poss1b1]1ty - minor consequence

CONTAINMEINT SURVIVES (Failure assumed 130 psia)

(im2=10 hours Molten core hasmalted about ! meter into basemat

Tima=days Pajor proh’nﬂ - handle hydrogen, oxygen - maint2in contain-
n..,ln, 1ﬁb::5f'1ty .

CAUTION: - Keep sprays runwing
- Kezp water many feast over maolten debris
- WITHOUT RECOM3INERS Hydrogen continues tou build up

BASEMAT SURVIVES

Event 1 Conclusion: This event should not preduce major releases

Event 2 - Sprays and Coolers Failed Before Flow Stops

Tim2=0 te Tim2=210 min. Sam2 as Event 1 - containment pressure is 25 psia

Tim2=810 min Containment pressure is 70 psia

Tima=] daj' " Containment fails due to steam (mostly) overpressure -
" about 135 psia

CONTAINMENT FAILS

Event 2 Conclusiont  This event Teads to ma2jor releases.

10
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Tﬁq event tree for core melt leading to various releases is shown in

Figure 1.b.

The fo110widg are essential in the event of core malt.

1. "Sprays and coolers are required to prevent major releases.

.

2. Hydrogen must be recombinad or otherwise removed from containmant.

Wi g
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Large Leak in Auxiliary Building (AB)

The éctivigy level in the reactor coolant is so high that substantial
releases ca;‘come from smal]l amounts spilled in the AB which requires
- once fhrough ventilation. A leak of 5 gpm to ths AS atmosphere is
assumed for the expected level of leakage. A leak of 50 gpm is
_téken 2s a large lezk to consider a major leak in pump shaft

sealing or some similar mishap. Based on the leakage experienced

@lready only the noble gases and no iodine are assumsd to evolve.
The A3 ventilation exhaust is assumed to flow through the charcoal

filters.

. s v —

d. Hydrocen Explosion in Reactor Pressure Voss:2)

A detonation of the hydrégen 6xygen bubble in the reactor vessel

could rupture the vessel and/or crush the core. Rough analysis

e
8
2,

o
| T
B
b

indicates that the preéSufé’vésséﬁ'&ould not rupture. Postulation
of tha core response is difficult. If the core is crushed, it could
effectively prevent core cooling leaiing directly to the core ﬁelt

sequence described earlier. It is'unlike1y that compression would

lead to criticaljty.
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detonation.

lot of energy to mzke some pieces fly through that thick

containment.

erday's worst case is high in calculation ==

-

impulse,

o those short pulses 1s veTy high.

not my.area. .

wors: case calculation on the spike, sor=0f an effect of

DR. HANAUZR: The worst?
COMMISSIONER AHEARKE -- was 14,000 psi.
DR. HANAUER: But that on 2 vecsel like that, the

the energy in that is pretty small, in fact. It's

© COMMISSIONER AHEARNE: Pzrdon me?

-

TR

(

DR. HANAUER: It would be easier to'bend - well, it}

s

COMMISSIONER GILINSKY: ‘(Inaudible) --

COMMISSIONER GILINSKY: -- keep saying if it went 4 -

COMMISSIONER AHEARNE: No, hey, I had asked him

pecifically and he had concluded that would rupture. That's

DR. HANAUER: Even it were larger ==
COMMISSIONER GILINSKY: (Inaudible)
COMMISSIONER KENNEDY: What level, John?

COMMISSIONER AHEARNE: 14,000 psi.

~ DR. HANAUER: - £, even if it'ruptﬁres,'it takes 2 ;:

s o

.
T v — ——

| JPST-

a very high spike and it'll érobably';tress, but the strength =

—

. COMMISSIONER AHEARNE: Joe had reached the conclusi¢
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20
21
22
23
24
25

21

o ——
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COMMISSIONER "‘AHEARNE: Right.

) COMMISSIONER KENNEDY: Energy that, that level you |
£ : 4 .
“don't think is available?

i 1've seen leads me to think well I don't see pieces flying

i and breaking containment.

| did not think that there would be 2 free missile-that would

-

' breach contzinment.

i .
w it would restart a metal water reaction.-

; . COMMISSIONER KENNEDY: Yes.

would that make available?

DR HANAUER: (to another perscm) You've got all I

them to the gentleman behind me:

(Simultaneous discussion.)

It should not go out of here.:-

for example.

| MR. KENNEKE: I only need two.

"

- . —

L oo |

.' DR. HANAUER: I haven't done the czlculation, What
|

h

: COMMISSIONER KENNEDY: Joe concluded that, too. H{ -
' ‘
|

COMMISSIONER BRADEORD: He had had an impression of =
i s
i . T : o
|;the core you're talking. about - that it did heat up (inaudii -
i i

COMMYISSIONER BRADFORD: And how much more hydrogeni -
 have now. You can't have that. That one's mine. NolI gavéﬁf

COMMISSIONER GILINSKY: You just keep it to yourse °

' : COMMISSIONER’AHEARNE: t should not go to the prif

oy DR. HANAUER: I have no use for more than one. Al.

e ———
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’”.1 E-the masters are right out here in the office if you need more
2 CéMHISSIONER BRADFORD: 1I'd askasd about how much mg
3 E;h?drOgen_shogld we get -- could get if we restarted. ? :
‘ gs DR. HANAUER: I don't know the. numbers. Yog have*ii;
5 :éI'vc-seen a lot of these calculations and there are a lot,of;fJ
5 iassumptions in them and if the core melts and there .isn't muc =

! 4

= ;gwater around it, you've got all your metal-water, if it melté?*-
g Encre slowly and goes plop, plep, plop you could get a2 lot.
g %é I've seen calculations with like 30 percent metal- |

=
- pacies
10 | water, and we don't have anything like that much. I really

jcan't give you--I just don't know. There's a rule of thumb

H .
'—‘

lz;;s:mebody was using this morning that we've had about 4 pérce{:¥‘

lBEgand that .would say yéu could get maybe five, six, eight time;-‘

1,§§as much as you have now. ; E

153% But I'm really on very shaky ground. I haté to gi{;'

lsgépeople aumbers that felt good, you know.
i

ey v ey

COMMISSIONER GILINSKY: What about this pregnant

17 | =
laqiwomen business? ’ ?
19!; DR. HANAUER: Are you goihg with me or do.want to ?;
20 %stay’ : =
1l COMMISSIONER GILINSKY: No, mo -- this question to
3 i COMMISSIONER: BRADFORD: This question 1s do you E-
- ’ beli..eve.t.hat if you evatuated out this one ring of the 'pop.ulzf?gf' :
24:Eas whoie, would you go further for the especially susceptibﬁ?i:
N e DR. HANAUER: Well again, I'm only brokering opini

5 | it . |

£

A




APRIL 1, 1979 (2)
ENCLOSURE 4

NRC PROCEDURES FOR DECISION TG RECOMMIND EVACUATION

Who Decidas

Combination of consequences and times require immediate initiation

of evacuation: Senjor NRC Official on site recormends to Governor,

Unplanned event with substantia] risk takes place or is imminent
or situation'judged éxcessively risky but thazre is time for con-
sultation. Senior NRC Officia} notifies Governor and NRC HQ.
Chairman makes récomméndat?on to Governor after consultir:

with Commissioners if possible.

Planned event involving significant additional risk. Chairman

énd Commissioners makes recommendation.




Unplanned Eyents

EVENT

.| Loss of vital
function or un-
planned leaks.

Examples

Reactor Coolant
Pump Trip;

Loss of offsite

power;

Loss of fecd-'
water;

Depressurization
to go on RHR;

Leak in Auxi-
liary Building

T WUARNING

EXPECTED PLANT RECEASE EVACUATION |
RESPOMNSE AND TIME TIME __SCENARID
Restore function withirn No significant Possible pre-
1 hour change cautionary
evac 2 mi; stay
, inside 5 mi
Switch to Alternate Small leak less possible pre-
Function involving than 1 gal/hour cauticnary
Primary Coolant in cvac 2 mi;
Auxiliary Building stay inside .
5 mi
Large leak 2 hour Evac 2 miles
50 gal/min_ Stay Inside
5 miles
‘1 . Serious possibility of
failure to restore a
vital function
See 2
¢ —_— Caki'amh\%
These tables incliide a number of assimptions about
weather, chosen fealistically, In gn acteal relead
rate and weather phould be evaluated|as they are at
the decision base{l on those values,

activity and
se, the release
the time, and




1 Breach - .t .- “tu

it vins gy

release of core
fission produgts

e

EXPECTED PLANT RELEASE - HARNING EVACUATION
EVENT RESPI:ISE AND TIHE TIHE SCENARLD
.| Sequence lead- | Maintain Containment Design Conlain- 4 hour Precautionary
ing -to Core Integrity (likely) with | ment Leak Rate
Melt! : Containment Cooling y Evac 2 mi all
"N , around and 5
! ! mi, 90° sector
. ! stay inside
; o L 10 mi
: I |'Containment expectedlto Sigﬁificant, 24 hour Evac 5 mi all

(time for con-
tainment failure)

around and 10 °
mile, 90°
sector, stay
inside 15 mi

.| Hydrogen flame

or explosion |

Mixture in flammable . -
range L |

Precautionary G

possible inside
reactor vesse]

L |
Explosion; 'major !
damage - -
Core Melt Sce 2

/ p l(.‘._ b *"-)

P B
," Y et o

.| Evacuate or Lésc

)

ContYo\ Boqm § -

!
A

i

‘Loss of Control Treal

like major release

Pre Ceevdpowny, v (? ) 2l P
Evac 5 mi all 3
around and 10
mi 90° sector,
stay inside

15 miles




R R

. EXPECTED PLANT RELEASE WARNING EVACUATION
EVENT RCSPONSE AND TIME [1IME _SEKARIO .
Planned ﬁrobabiifty of losing Timing of maneuver | Precautionary
vital function ¢”u be set to evacuation 2

Manuever,

See releases under

loss of vital
function

L ey e e s .

proviue as much
time as necessary

miles,stay

inside 5 miles
PLUS -

See outcomes -

under loss of

vital function..

,,,,,,,,,,



" Action Guidelines

a. Notify evacuation authorities two hours in advance (if possible)

to standby for a possible  evacuation.

b. Projected doses of 1 rem whole body or 5 rems thyroid stay

_ inside.

€. Projected doses of 5 rems whole body or 25 rems thyroid mandatory

evacuation of all perscns.

Assumes general warning already that some form of evacuation may

becom2 necessary,




Weather

The table is based on a.realistic prediction of the weather for the next
few days,.based on the April 1 forecast which would result in high doses
at a given distance. At the approach to dacision time for evacuation, the &
appropriate materological condition will bé factored into the dose estimates :

to determine the evacualion time, sectors, and distances for the evacuation.

NRC is predicting the dispersion characteristics of the region for the
currently measurad meteorology as the incident progresses. Rain could lead

to higher local radiéattivi}y~levels. _ ’ 5_5;

-

Heat Genaration

The reactor core is now quite cool compéred to the conventional design-

basis calculations.

1. The reactor is new, 50 no fuel has more than 3 months equivalent

cperation, compared to 1-2 years average for other plants. b

2. The neutron chain reaction has been shut down for over & days.

It should 150 be noted that the concrete basemat of this plant is

unusually thick.

As a result of the above differences, calculations for this plant at this

time predict that the core will not melt its way through the containment,




HAJOR EVENTS ARD TIMING IN EVENT OF CORZ 1ZLTOOWN

- Sprays &and Coolers Operative
Flow stops, core and water start heat-up
min Core'starts to uncover

min Core begins to melt

Tin2=200 min Ho]‘en core i1s in lowar head of rezctor VESSP] pressure
is 2500 psia

Tinz=210 min Reactor vesss] fails, cont2inment pressure goes %o 25 psia

Time=21C min Hydrogen burns, containment pressure goss to 67 psia
Steam explosion possibility - minor conseguence

CONTAINMENT SURVIVES (F 2 ure assumed 130 psia)

-
130

im2=10 hours Molisn cora hzsmelted about 1 meter into basasm

o
u-

Tirz=days’ M2jor problem - handle hydrogen, oxygan - maintain contzin-
ment integrity
CAUTION: - Keep spreys rumning
- Ke2p water many feat over molten debris
- WITHOUT RECG.SI ‘=RS Hydrogen continues to build up
BASEMAT SURVIVES

Event Y Conclusion: This event should not produde major ralezses

Event 2 - Spreys znd Coolers Failed Before Flow Stops
Time=0 to Time=210 min  Same as Event 1 - containment pressure is 25 psia

Tinz= 810 min Contaxnn-nt pressure is 70 psma

Time=] day_ " Containment fails due to stean (mostly) overprassure -
- " about 135 psia S ‘ '

CONTAINMENT FAILS

Event 2 Conclusion: This event jeads to major releases.




A n;TTT—TT—T77Y———*—“————f*—__——f__—____“__——____ii——i
" . ' ENCLOSURE §

NRC PROCEDURES FOR DECISIOU TO RECOMMEND EVRELUATION

3 ey = ]
LR ]

’.l.

1. Combination of coasequences and times require imnediate

irnitiation of evecuation: Senior NRC Official on site

0O

recommends to Governor.

& Unplanned event with substantial risk takes place or
is imminent or situation judged excessively risky but
there is time for consultation. Sehior N2C Official

ied Governor and NRC HQ. Chairman makes recom-

o3
O
r
’.l'
rh

mendation to Governor after consulting with Commissioners
. - \
1T possible. '
3. Planned event involving significant additional risk.

Chairman and Commissionars makes recommendation.

*




UNPLANNED EVENTS

EXPECTED PLANT RELEASE WARNING EVACUATION
EVENT RESPONSE AND TIME TIME SCENARIO
1. Loss of vital Restore function within lo significant Possible pre-
function or 1 hour change cautionary
planned leaks. evac 2 mi;
stay inside °
5 mi
Examplec Switrh to Alternate Small -leak less Possible pre-
Function involving than 1 gal/hour cautionary
Reactor Coolant |Primary Coolant in evac 2 mi;
Pump Trip; Auxiliary Building stay inside
£ miles
Loss of off-
site power;
Large leak 2 hours Evac 2 miles

Loss of feed-
water;

Depressuri=-
zation

to go on
RHR;

Leak in Auxi-

liary Building

50 gal/min

Stay Inside
5 miles

Serious possibility of
failure tu restore a
vital function

See 2

BT e epye——————— ] 3 T, R TEENe T T e TNy

These tables include a number of assumptions

about activity and weather, which are somewhat

peesimistic.

In an actual release, the relecase

rate and weather should be evaluated as they
are at the time, and the decision based on

those v/o'ues.

FE T e v g p— s s e P P
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RELEASE

LEXPLCTED PLANT WARNING EVACUATICN
EVENT RESPONSE AND TIME TIME SCENARIO
2. Seyuence lead- |Maintain Containment Design Containment 4 trours Precautionary
ing to Core Integrity (likely) with Leak Rate Evac 2 mi all
Melt Containment Cooling around and 5 mi,
80° sector, stay
inside 10 mi
. Containment expected to - Significant release| 24 hours Evac 5 mi all
Breach of core fission {time for around andé 10
products containment mile, 90° sector,
failure) stay inside 15 mi
3. Hydrogen flame |Serious flammability Precautionary
or explosion problem 2 mi plus 5 mi
possible 90° sector, 10 mi
inside reactor stay inside
versel
Explosion; major damage
Core Melt, See 2
4, Control Room Possible Loss of Control Precautionary 2 mi
Evacuation
. If plant evacuated
Plant . Treat like major Evac 5 mi all
Evacuation release around and 10 mi
' 90° sector, stay
inside 15 miles
5.. Release during

cleanup

0 rrvt D ey e e e ey s, r— T Y T S
et

g ey ———

B it

eI T




PLANNED EVENTS

|

oA EXPECTED PLANT I RELEASE WARNTNG | EVACUATION
IENT RESPONSE =~ ' ' | __AND TIME TIME SCENARIO
g P Sedl i v 1} i ' i I- H .
Plan.aed Probability of losing ‘ Timing of maneuver | Precautionary
Manuever vital function _ can be set to evacuation’ 2
that involves | provide as much miles, stay
a significant ' time as ‘ inside 5
risk | necessary miles
‘ s PLUS

.

P e ——————p—. WM R L4 g A Taiies T ade iy
5 Hiidets Bheiistntst :

s o — - %

. fire e

Sec releases
under loss of
vital function

|
!
|
i

See outcomes
under loss
of vital
function



Action Guidelines

a. Notify evacuation authorities two hours in advance

. o (if possible) to standby for a possible evacuation.

b. Projected doses of 1 rem whole boay or 5 rems thyroid

i

stay inside. . y

c. - Projested doses of 5 rems whole bocy or 25 rems thyroid

mandatory evacuation of all persons.

R . el i IO = - P B orsoan
B
Assumes general warning already that some form of evacuation fff
may become necessary. 3 ;
= "‘..Z.'
% | TR
&
I - - - - o -
- 4 .



Weather ’
The table is based on a realistic prediction of the weather
for the next few days, based on the April 1 forecast which
would result in high doses at a given distance. At the
aporoach to decision time for evacuation, the appropriate
meterological chdition will be~faétored into the dose
estima-es to determine the evacuation time, sectors, and

distances for the evacuation.

NRC is predicting the dispersion characteristics of the
‘region for the currently measured meteorsclogy as the incident

progresses. Rain could lead to higher local radioactivity

levels.

Heat CGeneration -

The reactor core is now quite cool compared to the conventional

design-basis calculations.

: B The reactor is new, so no fuel has more than 3 months

equivalent operation, compared to 12 years average for

other plants.

-

2. The neutron chain reaction has been shut down for over

4 days.




- B
It should also be noted that the concrete basemat of this

plant is unusually thick.

As a result of the above differences, calculations for tﬁis
plant at this time preduct that the core will not melt its

way through the corntainment.




Event 1 Sprays and Coolers Operative

Time=0 Flow stops, core and water start heat-up
Time=100 min Core starts to uncover

Time=1i50 min Core begins to melt .

Time=200 min Molten core is in lower head of reactor vessel,
pressure is 2500 psia

Time=210 min Reactor vessel fails, containment pressure
‘ goes to 25 psia .

Time=210 min Hydrogen burns, containment pressure goes
to 67 psia -- Steam explosion possibility -=-
minor consequences

CONTAINMENT SURVIVES (Failure assumed 130 psia)

Time=10 hrs Molten core has melted about 1 meter into
basemat e
S
Time=days Major problem -- handle hydrogen, oxygen ==

maintain containment integrity

CAUTION: -~ Keep sprays running
==~ Keep water many feet over molten debris
== WITHOUT RECOMBINERS Hydrogen continues to
build up

BASEMAT SURVIVES

Event 1 Conclusion: This event should not produce major
releases

Event 2 -- Sprays and Coolers Failed Before Flow Stops

Time=0 to Time=210 min Same as Event 1 -- contaiament
pressure is 25 psia

Time=810 min COntainment‘pressure is 70 psia .

Time=1 day Containment fails due to steam (mostly)
overpressure -- about 135 psia

CONTAINMENT:  FAILS

Event 2 Conclusion: This event leads to major releases.
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QUESTION 48. In the wake of the Three Mile Island accicent, the
Advisory Committee on Reactor Safeguards has renewed
its earlier recommendations to the Commission that a

high priority be given to research to impreve reactor
safety. What improved safety systems research initia-
tives beyond the program approved by the Commission
last year are warranted in light of the Three Mile
Island accident?

inswEn . (RES)

Current evaluation of the Three Mile Island accident has resulted in
tha identification of the nead to increazse priority of some of the
projscts recommendaed by the Commission to improve reactor safety, &s
well as identifying other research initiatives which should be pursiusd.

The impact of THI on KRC's overall research program will invoive a<idi-
tional studies of both PW2 and BWR anticipated trensients and small
LOCA's, plant response to accident conditions, post-accident examiza-
tion of safety system components and fuel, improved instrumentaticm
for accidents, fission product release and trarsport, primary cooiz:nt
and conta2inmznt chemistry during accidents, hydrogen behavior, plant
¢ata bank and risk assessment studies.

The previously recommandad research projects related to improved in-
plant accident response and vented-containment should be given incrzeased
attention in light of Three Mile Island. Expanded research effort

¢n manitaring and diagnostic systems to assist the operator under
zccident conditions, improved operating and emargency procedures Tour
respanding %o accident situations, and improved use of simulators ITm
studying operator responsa to accident situations and for related
training is clearly warranted.
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# $STICN £3. Were trare 2nv factors which inhibited the effectiveness of

the opsration of NRC's emercency response center in Bethesda
durina thz Three Mile Island accident? If so, what can be
done to improve the zbility of NRC headquarters 10 respond
to such emergency situations?

£.8SHIR, (IE)

Ve believe that the Headguarters emeregency organization and the OCperations
Cenzer worked reasonzbly well., However, si2aning for the eperation of the
Center had not adequitely considered the large size of the staff or the

extert of communications needed. Expansicn into nearby offices provided

¢pzce. However, by doing so, the capability of recording 2ll telephone
c:1%s wis jost. Also, during the earlier stages of the response, additional
s++zrtion cshould have bzen given %o logging the actions of various technical
suppert crouds. As the event progressed, steps were taken to expand the
sglephose communications systems, arrenze for the 2dditional peorle at the
frerstions Center, implement & method of keeping track of the acticrs
teking place and handle the large quantity of information being transmitted
s¢ =te -oarations Center, I & basic deficiency existed in tha Operations
Center, 1t w2s thet planning wes not adeguzte for an op:iration of the size
242 gurztion of the Threa Mile Islend incidant,

= s now looking into verious ways of expanding the capabilities and
cac ayzilable at the Operations Center, Severzi options dezling with
o expard the tvpz and amount of detz directly egvailable Trom facilities
= explored. Thne s:2ff is 2lso considering modifications to the physiceal
of the Jperztions Center and procedures for cperating the Uenter in

3 imorove its efficiency and effectiveness.

s hasa been tzken with regard to the Operzticns Center,

ve the Center marned 2%-hours 2 day to improve our emergency
1tion, direct and dediceted telephone iines have been

ting nuclezr power nlants, Extensions of these lines

roi Room, reictor supervisor's office and jther

sutomatically ring at the NRC Opsrations Center whep
off the telephona cradies.
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QUESTION 50. What are the Commission's requirements for emergency planning
on the part of a licensee, and State and local officials, to
respond to an accident at a nuclecr power plant? At the time
of the accident, did the emargency plan for the Three Mile Island

plant meet all the NRC requiremznts? If not, in what respects was
it different?

pHSWER,  (SP/IE/ELD)

The Commission's requirements for emergency planning are set forth in Section
50.34 of 10 CFR Part 50. This secticn requires that an applicant for

2n opzrating license provide plans for coping with emergencies, including the
items specified in Appendix E to 10 CFR Part 50, "Emergency Plans for Production
and Utilization Facilities.” These require notification procedures and agreemants
with Federal, State, and local agencies in the area where each plant is located.
Such agreements take congnizance of the fact that it is the State and local
government. jurisdictions that have the authority *to implemant protective action
plans such as evacuation of the general public.

The N30 staff's pesition on 10 CFR 50, Appendix E, is set forth in Regulatory
Guide 1.101, “Emargency Planning for Nuclear Power Plants." In addition, NRC's

siting regulations reguire that a low population zone (LPZ).be established for
each site and requires that the applicani show that protective measures cculd
be taken within the LPZ in the event of a serious accident.

At the time of the accident, the approved licensee emergancy plgn of record
for the Three Mile Island plant and the plant site met the requirements of
the Commission's regulations.

The NRC has no regulatory reguiremants for emergency pianning by

State and local officials. We do have an active program of assisting State

and lozal governments in radiological emergency response planning. Seven other
Federal agencies cooperate with the NRC in this program. Agency responsibilities
are outlined in a Federal Register Kotice of December 24, 1975. The program
includzs issuance of guidance, training of State and local officials, field
assistance to help davelop and test radiological emergency response plans,

and evaluation and concurrence in State and local plans. Pennsylvania did

not actively seek NRC concurrence in its State plan, and it did not meet the
NRC guidelines and therefore had not received NRC concurrence at the time of
the Three Mile Island accident.




QUESTION 51. A recent repart by the Cenerel Accountirg Office states
that the Comnmission has so far found only ten State emergancy
response plens for radiological releases from nuclear facilities
that have all tha essential ¢lements for planning and prepared-
ness.  The report aoes on to question the effectiveness in an
emergency situation of untested State emergency plans and to
criticize the size (5 miles) of present emergency planning zones.
What are your views on these criticisms in tha GAO report?

ArsHER.  (SP)

\2C has ccncurred in 12 State plans. At the time the GAO report was prepared,
NRC had concurred in 10 State plans. Presuming that any GAD criticism is based
on the fact that this number is only about % of the total number of States which
should ultimately have these plans, and about 1/3 of the total number of States
which should have these plans now, wie can only say that:

(1) in spite of a lot of Federal guidance which has been in the field over the
past few years, State and local governmants have not put priority on this
kind of planning, and;

(2) NRC and othar Federal agency resources assignad to this effort have been
miniscule in terms of people, funds, and other rescurces.

In recent months, the Chairman has written to the governors of States with
nuclear power plants in operation or under construction and with no NRC con-
curred-in emergency plen, offering Federal assistance and urging that their

plans be developed to become eligibie for NRC concurrence. The responses, gen-
erally, have been favorable and the KRC field assistance effort has been sig-
nificantly increasad. The Chairman has also written to the heads of Departments
and 2gencies that assist NRC in helping the States asking for an increasad effort.

In addition, the matter of State and local emergency plans has been given

spacial impetus through the report to the Commission by a Task Force on Emergency
Planning and an Advance lotice of Proposed Rulemaking (44 FR 41483, July 17, 1979).
The latter could result in making NRC concurred-in plans a condition for

nuclear power plants to operate.

With respect to the size cf emergency planning zones, a report prepared by an
NRC/EPA Task Force, titled " Planning Basis for the Development of State and
Local Government Radiological Emergency Response Plans in Support of Light Water
Nuclear Power Plants (NUREG 0395, EPA 520/1-78-016)," was published in Decembar
1978. This report recommends the establishment of two emergency planning zones
around each nuclear power plant: an inner zone of about 10 miles - for the
plume exposure pathway and an outer zone of about 50 miles for the ingestion
exposure pathway.

Recommendations on this report are before the Commission for consideration and
approval of a policy stztement on guidance to State and local governments., EPA
recently endorsed the guidance and will publish its policy statement in the
Federal Register about September 15, 1979.

The question of the value of untested State emergency plans was addressed in
the response to question 54.




QUESTION 52. If there are deficiencies in the emergency plan for a
particular plant, how does the Commission justify its
determination at the time of licensing that the public
health and safety will be adequately protected during the
operation of the plant? MWiiat was the significance of tha
deficiencies, if any, in the Three Mile Island emergency
plan at the times that Units 1 and 2 were licensed to
operate?
Ansuicr.  (HRR)
The NRC has established criteria for acceptable licensee emergency plans for nu-
clear power plants (s=ze response to (1.ostion 50). Tne staff review of the Three
tile Island Unit 1 emergency plans was carried out predominantly in 1972 and
reportzd in the staff's Safety Evaluation Report dated July 11, 1973. The
criteria used by the staff were those found in Appendix E to 10 CFR Part 50,
supplenented by @ guidance document entitled, "Guide to the Preparation of
Emergency Plans for Production and Utilization Facilities,” dated December 1970.
Revisad emergency plans for the Three Mile Island site were submitted with
the Unit 2 Final Safety Analysis Report beaginning in May 1974. The staff review
of thesa plans was completed in August 1975 and reported in the staff's Safety
Evaluztion Report dated September 1976. This review was conducted at the
same time the initial Standard Review Plan (Ch. 13.3) was under development.
The Standard Revizw Plan was published in November 1975. The criteria in

effect for this review were, therefore, nearly equivalent to those subsequently

published in the Standard Review Plan.

Also published for comment in November 1975 was the initial version of
Regulatory Guide 1.101, “Emergency Planning for Nuclear Power Plants." The
criteria found in Annex A of this guide are substantially equivalent to those
found in Appendix A of the Standard Review Plan. Assimilation of public

comment on the Regulatory Guide resulted in publication of Revision 1 in




QUESTION 52 (cont'd.) -2-

November 1977, and the subsequent updating of the Standard Review Plan

in Revision 1 to reference the Regulatory Guide. Revision 1 of the
Regulatory Guide has been used in all FSAR reviews initiated after

November 1977 but, by NRC management decision (see Attachment 1), was not
used to reopen reviews that had already been completed unless the applicant

or licensee submitted proposed revised emergency plans.

Metropolitan Edison Company submitted such a proposed revised plan to the NRC
dated May 11, 1978. As shown in the copy of the internal staff memorandum
(see Attachment 2), this revised plan was found to be deficient with respect
to the criteria of Regulatory Guide 1.101, Rev. 1. Attachment 2 resulted
from staff review of Metropolitan Edison Company's submittal in Amendment
No. 65 to their Final Safety Analysis Report for Three Mile Island Unit 2.
The information Féquest vas never sent to the licensee due to internal
administrative delay resulting from split responsibility within NRR for the
TMI Unit 1 operating unit (Division of Operating Reactors) and the TMI

Unit 2 under operating license review (Division of Project Management).
Since the licenses already had an approved emergency plan, there was no
perceived reason to expedite the administrative processing of the request
for further revision of the TMI plan in view of other higher priority work.

The delay extended up to the time of the accident.

If serious deficiencies in the emergency plan for a particular plant were
known to the NRC at the time of licensing, a license would not be issued.

In this respect, each prospective licensee's state of emergency preparedness
is inspected by NRC's Office of Inspection and Enforcement during the months
immed iately preceeding the date of expected issuance of a license. On

occasion, some deficiencies in preparations have been identified eand subsequently



QUESTION 52 (cont'd.) «3 =

*corrected by the applicant before license issuance or full power Qleration.
Following license issuance, emergency preparedness inspections are conducted

annually.

As a result of the Three Mile Island accident, a special NRC staff Task Force

cn Emsrgency Planning was created. The report by this Task Force was submitted

to the Commission on August 21, 1979 in 2 staff’paper, SECY-79-499 (see Attachment 3).
The recomnendations of the Task Force include the deQe]opment of cpordinated

action plans fur each major NRC office. It is anticipated that implementation

of the Task Force recommendations will result in an imprerd state of emergency

Jreparedness at all plants.
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Boyd, Director, Division of Project Managsment
. Heineman, Director, Division of Systems Safety
V. Stello, Director, Division of Operating Reactors -
. H. Denton, Director, Division of Site Safety and
Environmental Analysis ‘

MEMORANDUM FOR:

x1 0

FROM: . - " Ben C. Rusche, Director, Office of iiuclear Reactor

Regulation

SUBJECT: - - REVISED PROCEDURE FOR DOCUMENTATION OF DEVIATIONS
* ~ FROM THE STANDARD REVIEW PLAN vl

NRR Office Letter No. 2, issued on August 12, 1975, directed the staff
to use the Standard Review Plan Lo assure consistent evaluation of

ell applications. It alsqg directed that, except for clarification

and correction of errors, the Standard Review Plen would remzin .fixed
until any proposed change of substance was considered by the Division
Directors, reviewad. by the Regulatory Requirements Review Committee,
and then authorized by the Director, NRR. ;

KRR Office Letter No. 9, issued on June 18, 1976, addressed the special
problem associated with implementation of Office Letter No. 2 in
operating license reviews when the construction permit reviews were
not conducted on the basis of the Standard Review Plan guidelines.

It noted the necessity to document decisions made on bases other than
those defined in the Standard Review Plan and, of equzl importance,
the reasons for the acceptability of such bases. It then directed

the staff to develop, for my approval, procedures for ducumenting

the bases for deviations from the Standard Review Plan in each oper-
ating license Safety Evaluation, and to implemant these procedures

for all operating license Safety Evaluation Reports issued after
January 1, 1977.. My memorandum of September 20, 1976, approved an
implementing procedure recommended to me by the KRR Division Directors.
This procedure addressed both operating license and construction per-
mit applications.

The experience gained in attempling to use the impliementing procedure
for operating license reviews nezring completion hzs shown that,
contrary to our expectation at the time the procedure wes developad,
the staff is unable at this time to conform to the requirements of
the implementing procedure without incurring a substantizl delay in
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QUESTION 53. Based upon your present understanding of the situation,.
how well did State and local emergency preparadness officials
deal with the situation at the Three Mile Island plant?

AuswER.  (SP)

The Pennsylvania Emergency Management organization was able to get a handle

on tha problems they faced in connection with possible offsite consequences
and evacuation of the public. They nesaded help, which was supplied mainly

by the Defense Civil Preparedness Agency in dealing with local civil defanse
officials. The Pennsylvania Bureau of Radiation *rotection was less prepared
for the situation and needed significant outside assistance (mainly from the
Fedzral governmant) to get organized and carry out its primary responsibility
of monitoring the environmental effects of the emergency and advising the
governcr in this area.

In surmary the State did respond to the event within the impact areas
as thay perceived it. The Bureau of Radiological Health response
might have been enhanced if their plans had been more developed

and closely integrated with those of other agencies.



0JESTION 54. What improvements, if any, do you think zre needed in the
Commission's emsrgency planning and preparedness %
requirements? Would mandatory test drilis of all or part bis
of a State's emergency plan b2 useful and warranted?

INSWER.  (NRR/SP)

As noted in response to Question 52, the Commission's requirements for emergency
planning and preparedness have been reexamined in light of the Three Mlle Island
experience (see SECY-79-4939). This reexamination includad consideration of the need
to incorporate more specific requirements into the regulations, particularly

with respect to such matters as (a) accident assessmant with onsite
instrumentazion, (b) communications requirements, {(c) ofisite

mnitoring, and (d) coordination with a more explicitly defined Federal

(including N2C) response roie. The latter is needed to produce

clarificztion in protective action decision making responsibilities.

: apd 2
The NRCs current requirements for State and local emergengy planning and
prepzrednass are agresments which licensees must make‘wifﬁ'State &nd

jocal officials concerning early warning of the public and public
evacuaticn and other proteciive measures. NRC, along with seven other
Federal zgencies does provide assistance to State and local governments

in rediological emergency response planning and preparedness. This is

done, in nzrt, by issuance of planning guidance. This guidance needs

to be completed where it has not been issued, and revised where it has

been issued. The NRC staff intends to require offsite plans as an element

of the licensing decision process. Test exercises of such emargency

plans are useful and warranted to assure that all emergency response per-
sonnel have a familiarity with their roles. It is also clear that steps

ars needed to batter inform the general public of the sources of authoritative
information and instructions in the event of an emergency. One of the cor-
ditions of HRC initial concurrence in a State plan under the present
voluntary program is the conduct of an acceptable test of the plan. After
concurrence, an annual test of the plan is necessary to continue NRC con-
currence,



QUESTION 55. Do you balieve that the Federal Emargency Management Rgency
should assum2 the responsibility for making poiicy and coorcinatling
radiological emergency responsa planning arcund nuclear facilities
as is recomnended in the GAO repart?

ANSHER. (SP)

The NRC believes that FEMA should have an active policy and coordinating role
in this area. However, because FEMA is newly established and has not yet had
an opportunity to develop inhouse expertise in radiclogical emargency response
planning, it would be premature for it to assume the lead role now. At least
while FEMA is gaining that expertise, it will be necessary for the 2gancies
2lready involved, such as NRC, EPA, DOE, and HEW, to continue providing
essistance to State and local governments in emergency planning and prepared-
r2ss. In this regard, the KRC is prepared to retain the functions essential
to its role as nuclear regulator (e.g., for on-site monitoring and overseeing
radiological training) for the interim and to re-evaluate our role when FEMA
is fully organized and staffed, Ve welcomz the establishment of FEMA and look
forward to working with that agency in coordinating Federal, State and local
planning and preparedness to improve protection of the public in the event of a
radiological emergency.




CUESTION 55. What can be donz to encourage thoses States with operating
nuclezr plants to develop a satisfactory emergancy plan -
those States which have not as yet done so?

tiswR.  (SP)

Letters to the governors of Stateswith oparating nuclear power plants have
b2en signed by the Chairman. Thase lettiers give a brief status of the Stats
radiological emergency responsa plan and offer the assistance of NRC in maving
the plan toward early NRC concurrence. In addition, the agency with lead
respensibility for this planning activity in each State has been contacted by
the NAC State Programs staff. Most of these agencies have shown an interast,
it not eagerness, to move ahead with deavelopment or refinemant of their plan.

Temoorary assigninents have been made to augment the Office of State Program
staff through FY 1979. Eight permanent positions ware requested in the FY 1980
supplemental. Other steps taken to improve emergancy planning are includaed in
the response to question 51.



QUESTION 57. Has there bsen increased interest by the States in emergency
pPlanning since the accident?

ANSHER.  (SP)

Yes, & significant increase, Many States with operating reactors or with nuclear
facilities near their borders, but without an NRC concurrence in thair plins,
have requested field assistance, plan evaluation and training. Additicnally,

NRC h2s formally offered assistance to all of these Statas which should have
these plans.




QUESTION 58. The Advisory Committec on Reactor Safeguards wrote to the
Commission on April 9, 1975 to express a number of concerns
regarding emergency planning. Concerning State response plans,
the Advisory Committee noted that: "the response plans of many
States responsible for dealing with population groups in the
neighbarhood of nuclear power plants are only in the planning stages
or, if completed, show a need for more professional knowledge

in this subject area. Compounding these problems is the fact
that Federal funds to lend support to the davelopment of State
response plans, which the Committee understood were to be made
available through the Federal Disaster Assistance Administration,
have never materialized."

- Are these concerns still valid today?
- What was done by the Commission to address these concerns?
- What neads to be done now to solve this problem?

AnsiEr.  (SP)
Many of these same cancerns are valid today but to somewhat lesser dagree because
progress has been wade in this area since 1975, Much still remains to be done.

The Commission did not do 2 great deal to address these concerns, primarily
bacause this area vias not previously considered one of high priority.
We need to step up Federal assistance to State and local governments, including
the provision of qualified technical parsonnel and funds where needed for emergen
plan development and . acquire preparedness resources. Priority should, and
will, bz given to those jurisdictions where there are operating reactors.




QUZSTION 59. If there ere inzdaquacies in response p1arniﬂg ¢t the State

sgard to response
the lo-al government
rove the situztion

Jevel, whet is thz ‘situvation with
plenning for 2 nuciear emargsncy &
leval? \Whet neads to be dcna to im
at the local goverament leve

-
i
-
-
-

..-l

pusvzR. (SP)

Cenzr2ily, the situztion a2t the local level is worse thzn &t the

State level., Neither the States or the NRC have placed 2nough emphasis

ea the adequacy of loczl cover nnsnt plans, and local governmenis do

not vsvally have personre1 or financial resources or the spacial

e€xpertise needed to do this typ= of pianning.

To improve the situztion the following needs to be done:

1. G€enerate more inierest by the States in the affected local
Jurisdictions’ planning activities.

2. Razuire 2 close tie between the State and locel plens in the
KRC plan concurrznca process.

3. Provids funds to local governments for prepzration and main-

{ )

c
tenznce of their radiological emergency response plens.

Dedicate the necessary NRC r2sources to handle the substantially
increzsed workload that would resuit (now about 150 affected
counties and growing to in excess of 400 counties and hundreds
of municipalities by 2000).



