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GUESTIO.1 1. It appears after the Three Mile Island accident that both
the Co;..nission'in its regulatory program and the designers
of commercial power reactors ray have focused too much g
attention on the most severe types of events, which are also P!

probably the most unlikely, and too little attention on less [?
severe events which may be more likely. L'ould you agree E3.

with that assessment? If so, should NRC be reviewing its 'si.g
:.1reactor regulation and research programs to determine

whether priorities need to be adjusted? F.
.

E

AN Sb'ER . (NRR) b@
-

_

The accident scenario at Three Mile Island Unit 2 can be summarized
briefly as an anticipated transient that, through a combination of 5
design shortcomings, equipment malfunction, and human error, turned ["|, '.;.

into an only partially mitigated small-break loss-of-coolant accident. .?]
~

"

Both the anticipated transient (loss of normal feedwater) and small
break loss-of-coolant accidents were evaluated in the course of NRC's ,

f($
licensing review for the Three Mile Island Plant. These evaluations

;}did not include multiple equipment malfunctions and h0 man errors that
occurred at Three Mile Island.

:..

In tha past the licensing review has concentrated much uttention on YO

severe types of events , such as large-break loss-of-coolant accidents =.
F

(LCCAs). Less resources (dollars and people) have been expended on the
revies of anticipated transients and small break LOCAs. The NRC staff .

will soon complete an initial assessment of the generic licensing -

implications of the Three Mile Island accident, and a review of the -

research program is also underway. Both of these reviews are p
sufficiently complete at this time to conclude that priorities need to p|

be adjusted to give greater attention to anticipated transients , to p
small break LOCAs, and to the consideration of multiple equipment malfunctions
or operator errors in the training of operations organizations. It is also
likely that additional licensing review and recearch resources will be necessary

~

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

Research efforts presently under consideration include acceleration of
experimental investigations of anticipated transients and small break
LOCAs in the Semiscale and LOFT facilities, development of best- E
estimate computer codes, studies of fuel / coolant chemistry and fission O

product release and transport after fuel failure, as well as examination .

cf the TMI core. Other researcn topics, including those related to t ,.

improving reactor safety are discussed in the answer to question 48. f
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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, and 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
certain incidents involving licensed material. For example, 10 CFR 20.403
requires immediate 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 $200,000. 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 and local notifications are covered in the facility Emergency Plans that are
~

mandatory and usually submitted with the licensee's Final Safety Evaluation Report.
The plans are site-unique 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 radioactive material or that a potential
for release exists. ,
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QUESTION 3- Much attention has been given to the fact that flRC was
.

not notified by the licensee until nearly four hosrs
after the start.of the transient. It appears that State
and local officials were notified at about the same

~

time. Sho ld URC, State, and local officials have been
notified earlier by the licensee that the transient was
occurring?

ANSWER. (IE)
.

In our view, the licensee should have notified both the tiRC 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.

.

QUESTION . At what point should NRC have been notified in your view?*

~

ANSWER. (IE)>

In our view, the NRC should have been notified within approximate-
ly one hou after it became apparent that conditions uere not returning
to a controlled or expected condition.
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OUESTIOil 4. Based upon your knowledge at this time, did the licensee's
notifications to you and to State and local officials
meat the requirements of tiRC's regulations? If so, does*

,

this indicate deficien:ies in this aspect of the Commission's
regulations'? Why shouldn't ?!RC be notified promptly
whenever any transient occurs?

A!iSWER. (IE/ ELD)

The licensee notified the Commission and State officials promptly after it
declared a site emergency, at about 7:00 a.m. on March 28, 1979, approxi-
rately 3 hours after:the feedwater pumps tripped. To the best of our present

kncaledge, this was consistent with the reporting requirements of 10 CFR
, By practice, the f P,CPart 20 and the licensee's technical specifications.

Wa~s cons'dered a report within one hour of determining reportability to bei

sufficiently timely to meet the prompt reporting requirement.

We are examining our reporting requirements as a iesult of the THI-2
incident. We believe that earlier notification is needed.

We are still examining the need for repohting transients. Many
'

transients are of little or no safety consequence. Our objective
has been to require reporting of significant safety information
promptly,, and we have tried to define significant safety information
to get prompt reports of essentially all such information. Since
the THI-2 event, we have issued bulletins to all licensees of operating
nuclear reactors which included the following action to be taken by
the licensees:

I Review your prompt reporting procedures for
t!RC notification to assure that NRC is notified -

within one hotir of the time the reactor is no't'

in a controlled or expected condit, ion of operation.
Further, at that time an open continuous communication
channel shall be established and maintained with t1RC.

We believe this type of communication will enhance our ability .

to respond to and assess plant conditions. ,
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QUESTI0!i 5. There has been considerable criticism since the accident ...

of tiRC's initial response to the situation at the Three }5

Mile Island nuclear plant, focusing particularly on ?!RC's fE
!=-

f*ailure 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 breakdown between E
the site and f4RC headquarters. How would you rate your Eli

Li-

own performance in this situation, and what lessons have
you learned about tiRC's ability to react to such situations [..
in the future? Why shouldn't tiRC prepare in advance a !!!

detailed plan for getting qualified personnel with the |
authority to act for the agency to the scene of an emergency i=

promptly, when they are raeded? What specific elements E:P

- do you believe should be contained in such a ' plan?

d
AriSWER. (IE) i [:);

g. . .

:At the tiee of the Three Mile Isiand incident, the liRC*had developed and
.Eimplemented an incident response capability for prompt dispatch, as

appropriate, of a team of reactor systems and health physics inspectors [i?
from the liRC regional office to the site. Transportation provisions in- i5~
cluded automobile and chartered aircraft -- both fixed wing and helicopters.

Two hours and twenty minutes after notification to the tiRC of the Three
Mile Island incident, one reactor inspector and four health physicists .._

arrived at the site. A total of eleven liRC inspectors were on site the i.t
first day of the event. Seven analysts and engineers from tiRC Headquarters E
in Washington, D. C. 'End sixteen NRC inspectors were on site on March 29. i~

~

On March 30, two days after the initial event, the NRC had a*pproxitutely. :

85 personnel at the' site; The NRC recognizes in retrospect
*

that more rapid depicyment of personnel with a 24-hour staffing capability i.;
is necessary for an emergency like Three Mile Island. The resident in- :

spection program will reduce the time required to get a highly trained i.:.

plant systems inspector to the site for the initial response since the !C

inspector will be living in the site vicinity.
~

f
...

preplanning for accidents did not include prompt dispatch of high-level NRC ?#

management to the accident site from NRC headquarters. Rather, preplanning $.
envisioned that the accicent would unfold so rapidly that high level HRC

~

management would be precluded, due to time, from having on-site influence 5
on the response to the incident. This concept of a high-level i;RC management ||
team promptly onsite in the event of a major accident will be included p

in the future dork of the task force on lessons learned from the TMI accident. .
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A!iSWER (Con't) 6:4
.

.:=..

Thus, the liRC believes the dditional pre-planning Yor getting a highly raa
EEqualified team of personnel, including high level !?RC canagement, from Eiboth the regional offices and'tiRC Headquarters prompt. Ty to the scene

of r.n emergency is warranted. The plan should include the following Q.y
g=

elements: :,:.

ur
12-. Implementation Criteria
i??:'

14ission'
Authority

-
.

=eTeam Organization -

Team Composition .. .n

Transportation Provisions [.ji
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OUESTI0'i 6. Questions have been raised about NRC's ability to get the
licens.ee in an emergency situation to follow a particular
course of action in dealing with the accident. What
authority does the Commission have to require the
licensee to follow a particular course of action?
Under what circumstances do you believe that NRC
personnel should substitute their judgment for that.g
of.the licensed reactor operators on the appropriate
action to take 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
needed? To what degree would action such as this
expose the Federal government to liability for the
further consequences of an accident?

.

_ ANSWER. (ELD)

The Comission regards its general supervisory authority under the Atomic
Energy Act as sufficient to enable us to require NRC approval of all signifi-
cant deci., ions made during the recovery and cleanup period following an
accident at a power reactor. In particular, Section 161b. of the Act authorizes

- the Comission to " establish...by order, such standards and instructions to
govern the possess _i.on and use, of special nuclear material, source material,
and byproduct material as the Commission may deem necessary or desirable...to
protect health or to minimize danger to life and property." We view this pro-
vision as giving the Commission ample power to order a licensee to obtain
Comission approval prior to any action significantly involving radiation
health and safety.

Although the situation has not arisen at Three Mile Island, circumstances are
conceivable in which prompt construction and operation of new equipment not
covered by the facilitv license, newly designed decontamination facilities
for example, might ce necessary to reduce health hazards and assure continued
safe shutdown at a damaged facility. In such emergency circumstances the
Comission believes it has implied authority to order, effective immediately,
that equipment be built and operated; and may conduct license amendment pro-
ceedings while, and after, the ordered action takes place. However, clarifying
legislation would be desirable on this point. Therefore, the Comaission 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 that 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-
quest a hearing at which the Comission's action would be reviewed at a later
time.

If the NRC were to take possession of and to operate a nuclear power plant
in an emergency situation, the Federal government would be exposed to liability.
How, and to what extent, is not clear, but certainly to the extent that the
sovereign has consented to be sued under applicable law,
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00ESTION 7. Did you receive full cooperation at all times from the |
licensee of the Three. Mile Island plant in dealing with i

'

the emergency situation there? If not, please elaborate.

ANSWER. (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-
nation not brought to URC's attention.

Early on there was also some lack of coordination of public
statements by the licensee and the NRC, and there were differences in
our 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 URC in solving this problem in a timely way.
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0"ESTION 8. Throughout cuch of the- first five days of the accident at
-Three Mile Island, there appeared to be severe diffi- .

.

culties in obtaining accurate information about the events
at the plant. A particular problem appeared to be
conflicting reports on the situation from the licensee,
iP.C officials at the site, and MRC officials at headwarters.
Knat was the source of these information difficulties and
how can they be avoided in any similar situations in the
future. Would it help to have a direct and reliable ccmuni-
cation link between the control room, t!RC, and appropriate
State officials, together with the designation of one .

individual in the control room whose sole responsibility !

in the event of an emergency is to provide infomatica to !

KRC and,the State? i

LIMP.. (IE).

fioth thi Region I Incident Response Center (IRC) and Headquarters IRC were
activated promptly aftec the accident was reported. Concurrent with this
ictivation, ccTaunications were established between the Region I IRC and
Haa:;arters IRC. For a short period of time, between about 8:00 a.m. and
10:30 a.m. , the Regional IRC relayed infomation between Headquarters IRC
and Be site. This procedure, as well as the time spent in clarifyir.g
U.fomation, resulted in delays in transmitting information. At about
10:30 a.m. , communications was established between Recica I persor.nel at the
site and Headquarters IRC. Later on the 1st day of the accident, about
1: 30 p.n. , a conference call was established between the Headquarters IRC,
. yional IRC and the site. This coTinunications channel essentially remainec':

open for the rest of the incident. Periodically, darine the first 5 days
following the accident, comunications were broken for short periods and
s c.e.imes hampered ty a high noise level.

Part cf the coe.unications difficultics stered from a lack of a clear
definition nf what type of infornation was needed and.from a need to
irentify spt.cific channels for reporting 'of infonr.ation both to NRC
pesonnel onsite and offsite. Following the arrival of Harold Denton,
b re-tor, Of # ice cf Nucirar Reactor Regulation, and other NRC hiah r.anaae-

~

c.ent personnel onsite cn Friday, March 30, the public and Comissior, placed
tere cor'idence in tne infonnation reported frca the site. The concept of
,cr T.ptly dispatching high level t!RC management to a site in the event of an
.iccider.^ and iis reiet cnship to the comunication of event infornati:3 will#

bc incl; ed in the .'GC analysis of lessons learned from the TMI accident. |

This cowepr is discussed in further cetail in the response to Qantion 5.

At Trr current stace of understanding of the TMI accidant, we believe
the e may be some confusion between the abiljty to communicate as a mechanical
situation and the ability to comunicate promptly with accurate it.fomation.
L.s we ir.cuire 'urther into this matter we will be evaluating our cazaunication
r.eeds in greater detail, particularly.with respect to the most efficiant I
cM o# transnitting infomation between'the facility, NRC and af.propriate |

~

. hate c#ficials. l
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QU.55T10N 8 (continued)
.

A:iSaER

In an irrediate effort toward improved early communications, the NRC has
.

requested licensees to notify the NRC Regional Offices within an hour
if a transient occurs which is not being controlled. The telephone used for
th s gyph of notification should be left open. To facilitate the regaested

,

improvemer.ts, we have had direct and dedicated telephone lines installed
in the control room, _ reactor supervisor's office and other locations at :
all cperating nuclear power plants. These telephones automatically ring at the
NRC Feadquarters Operations Center when the receiver is lifted cff the
telephona cradle. This system became operational June 1, 1979

'*e believe that significant improvements can be made in obtaining and<.

croviding info mation to government officials and the public. We believe
that there should be an individual in the control room who is solely-

res?:nsible for providing inforaation to NRC. L'e have already issucc a
3alletin tc cll licensees which requires licensees in the event of an .

incident to notify the MRC within one hour and to opsn and maintain a
continuous communication channel with the NRC.
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!?O'JESTI0il 9. Please describe !!RC's role in the training and licensing of
-reactor' operators . To what extent does that training and

licensing progiam involve the use of plant simulators? To 1. . .
9

what extent are operators trained and tested in emergency
fsituations such as those which occurred at Three liile Island?

AriS'n'ER - (i;RR) .i
y

The liRC provides guidance to utilities regarding the training of opera' tors .|
in Regulatory Guide 1.8, " Personnel Selection and Training". Using this :.,

guidance and that provided in Regulatory Guide 1.70, " Standard Format fL
and Content of Safety Analysis Reports" the utilities develop detailed isE
training progr. These programs are reviewed by' i1RR pursuant to it.F
Standard Review Plan, Section 13.2, Training. Programs are approved jif.1

when they meet the requirements in these documents', copies of which gig

are attached. j.;.a

Individuals who manipulate reactor controls must receive operator \
licenses. - Individuals who direct the licensed activities of licensed [.g:$

operators must receive senior operator licenses. gh
~

10 CFP, Part 55, " Operator's Licenses" describes the procedures and criteria ::'
:for issuance of licenses to operators and senior operators. TiUREG-0094,

"liRC Operator Licensing Guide" further describes the licensing program. i!!!
Copies of these documents are attached. KP

3 :-

Training programs for operator and senior operator licenses vary depend- : He

ing upon whether the . applicant will be licensed prior to or after initial $}
operation of the facility. :..

=.
EThe training programs described below for applicants to be licensed prior

to initial operation are for individuals with no previous nuclear experience.
Training programs for individuals with nuclear experience are modified as

~

appropriate to take into account the prior experience. ,

..

In the first phase of training, the applicants are introduced to (a) the 1

nuclear and chemical processes that occur in an operating reactor, (b) E

radiation and its effects, and (c) the necessity of: operating a reactor ..

in a responsible manner. The programs last foi- 12 weeks and conclude with :
each applicant participating in a 1-week laboratory course at a 'research :=
reactor. This training includes operation of the research reactor. G

:=1
-

In the second phase, the applicant attends a design lecture series.where he ~.'
learns the generic product lines and operating characteristics of the
type of facility he will operate. This program lasts 6 weeks. : "

i::.t
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ANSL'ER (Question 9 continued)
.

i::.
, t=

In the third phase, the applicant operates the controls of a nuclear power
|i.?
t

Asplant simulator during normal, abnornal, and emergency conditions. :
part of this training, the applicant resides at an operating power plant g=.
to observe day-to-day plant operations beyond those that can be taught i=,
in the simulated control room. This part of the program lasts 4-1/2 months.
At the conclusion of the course, the applicant must st:cessfully complete g

i;cia written examination and an operating test similar to the tiRC examina-
Ei"..

tion he nust later pass. =-
- ::w
EIn the final phase of training, the applicant returns to his facility

to attend classes on the design features of the facility, write operating 3:.:.: .

i= g
procedures, perform construction check outs and run preoperational tests

This phase lasts approximately 1 year. Just prior to taking [i;T
of equipment.
an liRC exw.ination, the applicant returns to the simulator training center ji;; '

~

for a 1-week refresher ccurse. .

y= ]inIndividuals who apply for licenses a'fter the facility has achieved criticality iTsjnorinally receive all of their training at i .e fadlity where they will work, 5: iThe programs are similar in scope to the pngrams for the precritical appli- f"Individuals whoThey include 3 months of control room experience.. C.cants.
participate in preoperational testing and startup testing do not normally

hE|}attend a simulator cour.se, although some may attend a 1- or 2-week simulator
Most of these individuals have been at the plant for 3 or 4 years P.

au.icourse.
going throuch the normal job progression prior to sitting for the liRC

E. ,~:

examination. jm

operational test phase, the facility is nearing completion '."During the ,
cf construction, iiRC inspectors confirm that the licensee has implemented i=-

the approved initial operator training program. }-
IAn individual who applies for an operator's license must pass a seven ~

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

He also is required to pass an operating oral examination at his facility. zu

Some facilities E
This test requires between four and five hours to complete.
have simulators located on, or near, the site. We have used these simulators N'

for examinations for applicants from these facilities.. |jj .
- =

A senior operator applicant, in addition to the above examinatio'ns, is [.f. ~
required to sit for a five part written examination that is designed to last g!!

#

five hours. This examination requires a greater depth of knowledge and E

understanding of reactor theory, operating characteristics and license @!#-provisions than does the operator's examination. The oral test also requires
i||a better understanding than the operator's test. != -
N.

In each of the written examinations, questions on safety related systems, # ^

their operation and operator response to abnormal and emergency situations ?-
reke up thirty to forty percent of the examinations. Twenty to twer.ty-

~.five percent of the ' test is devoted to questions relatirig to operator : hresponse to abnormal and emergency situations. w
.

:1
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AN5'n'Ep. (Question 9 continued)

During' the training programs, the applicants are impressed with the i
need* to use and adhere to written procedures, 'for normal, abnormal, and
emergency operations. ine training programs, however, are also designed i

i.,;so that the individuals become intimately familiar with their plant }fiand its operation so that they may reason their way through various i;: .transient situations and take appropriate action while remaining within - Jthe boundaries of the operating procedures and other ad6inistrative
:.. .. .

diredtives.
However, there are apparent weak areas in the training programs. A thorough '
review is being undertaken of the programs conducted at simulator training
facili ties . EE-

! .P!
In the present training programs, when the simulator is initialized
for a particular training demonstration, all systems, valves, pumps, etc.,

-

e'

'are in the correct position for that mode when the student enters the
The student is not required to verify or realign the various com- 7,

scene.
ponents . .

-

During training exercises, studen'ts observe various malfunctions to equipment
and transient conditions that result in the actuation of emergency cooling systems.
During simulator examinations, the student is expected to recognize these events
and take appropriate action. However, when emergency systems are actuated, they
always work; no malfunctions in emergency systems are presently programmed. There-
fore, the student walks through a procedure " verifying" that the automatic action
has taken place. He never has to open a valve, start a pump, etc., in an emergency
system. -- ,

The Commission presently has under consideration recommendations to revise nuclear
power plant simulator standards so that malfunctions are programmed for emergency
systems.

.
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_

PART OPER ATORS' LICENSES

55

ENFORCEMENT
-

Gl.NI.R AL PROVISIONS { 55.2 Scope.
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Licensed Operators of Production and _

55.7 Spet-ific eternptions. Utitiratiori l'acilities. { 55.3 License Requirements.
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$ s.e t iemptions frnm license. (a) No person may perform the func-

tion of an operator as defined in this part
LICENSL APPLICATIONS except as authorized by a license issued
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"'4"i'.ements for the approsal of spr16- AU T,HORIT) : 'The prosisions of this Part (b) No person may perform the func-53 38
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55.12 Re.applic ations. 948:4 2 U.S C. 2 : 37. 2 2 01. t or the purposes of

2 2 3. 68 Stat. 9s8. as amended. 4 2 U.S.C.
part except as authorized by a license

se t .

% HITTI:N t X AMIN ATION AND 2273 ti$5.3 issued under sec.161i. 68 Stat. issued by the Commission.

opt R ATING Tl STS 949; 42 U.S C. 2 201 (i). Sec. 55.40 issued 55.4 Definitions.
under secs. 186.187. 68 Stat. 955: 4 2 U.S.C.
2 2 36, 2 2 37. Secs. 202, 206. l'uti. L. 93-438 As used in.this part:$ s,20 Scope of esaminations. , , 88 Stat. f 244.1246:4 2 U.S.C. s84 2,5 846. "Act" means the Atomic Energy-55,21 Conterit of operator wTitten esamins.

^# '" " # ""Y * '""" " # "I ''
$ s.22 Content of senior operator written -

GENERAL PROVISIONS e thereto.
e s a min ation.

55.23 Score of operator and senior crerator { 55.1 Purpose. I (b) " Commission" means the Nuclear
or its duly

The regulations in this part establish" Regulatory . CommissioneYa ation anJ test require. authonzed representatives.ss.24 w r
d d criteria for the issuance'of

AJministration of operating test prin'r{ proce ures anheenses to operators, including senior
facility or utilization facility as defined in

(c) " Facility" means any productionme nt s.

s s.2 s
'"'"'"'' "'''''h * 2 operators, of facilities licensed pursuant Part 50 of this chapter.

'- to the Atomic Energy Act of 1954. as id) " Operator" is any indisidual whot.lci NSI.S E amended or section 202 of the Energy 'nanipulates a control of a facility. An,
$s.30 issuance nf licens<s- Reorganiiation Act of 1974 and Part 50 indisidual is deemed to manipulate a
55.31 Canditions of the licenses. of this chapter: and provide for the terms c ntrol if he directs another 'to15.32 t spiration. and conditions uEon which the Com-
S $.3 3 Renew al uf licenses. manipu ate a contro .

mission willissue these licenses. te) " Senior operator" is any iridi-~

htoutt icATION AND sidual designated by a facihty licensee
RI VOC ATION O3 L tct.NSI S under Part 50 of this chapter to direct the
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Q'JESTION 10. What retraining and relicensing requirements are now [||
imposed by NP.C on reactor ~ operators? What measures are [
being taken by NRC and by those who train operators to !"
revise the training program to focus m re directly on ',

cperator rerponse to emergency situations? What measures EE.
E-should be taken? Is the requirement for periodic

retraining of operators on simulators warranted? j.
MBpg

ANSWER. (NRR) gpip
ti?1

Operators and senior operators mu'st renew their licenses every'two i$h
E

years. The licenses are renened without NRC reexamination, provided
the Commission finds that: {l) the individual has been actively' engaged $g
under his license;.(2) continues to meet the physical requirements and IGk
(3) has succ'essfully participated in an NRC approved requalification

~

procram. ' g:;g

39The requalification programs consist of annual written examinations,
oral tests,' lecture series, minimum number of control manipulations to ||
be performed and revien of procedure, design 'and Itcense cha.nge's. The ;.~;.

.

procrams are' administered by th'e licensee and addited by NRC.'' During .

''

the operational life of the facility, J'nspectors'from the NRC Office of h~
Inspection and Enforcement confirm, on an annual basis, that the licensee's 7a -

requalification training program meets the requirements of the approved h5
procram. Requalificatien training course content and examination content Ef

are audited by the Operator Licensing Branch of the Office of Nuclear !.
~

"
Reactor Regulation.

Requalification programs permit operators and senior operators to execute [.;

all of their control manipulations at the facility. The vast majority ,E
of these are normal manipulations. Therefore, the majority of the :

operators walk through bnormal and emergency procedures. Consideration
is being given to requiring all operators to attend simulators as part
of the requalification programs. {,

The Cc mission presently has under consideration staff recommendations that
would require all licensees to attend simulators representative of their 5
facility annually. In addition, NRC would specify the exercises to be performed

.

by each licensee. Finally, NRC examiners would administer some requalif'. cation -

ext.ninations using the simulators to assure the validity of the programs.
,

_

.

. . -

:
.

..

_

.

.

.

%

. . . . . . . .. .;,-.- . . _ . . ,

"'L". ' f ::. ~:::
* L5.. ::]}_

~ ' " ^ ~5!," '
.

,.. .. : .304 ::( . .. h-- C C- -.



%

QUESTION 11_. It appears that one significant deficiency at Three t4ile-

Island was the lack of detailed engineering back-up for e.

the plant operators to deal with the_ emergency situation.
Would you agree? Shouldn't each utility be required to
develop a plan in advance to assure that hte necessary
engineering back-up is available when needed? Shouldn't
f1RC be required to certify that plan and to develop
criteria for certification?

ANSWER. (NRP,/ ELD)

On the basis of the information available to date, it appears that additional
training or other preparation of the operating staff and the Metropolitan Edison p

engineering / management staff might have led to earlier corrective actions to -

|mitigate the consequences of the accident within the first several hours of
the initiating transient.-

Further' information has been developed on this matter by the investigation of
the accident by the NRC Office of Insoection 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-
ments for engineering staff training and planning for emergency support of
reactor operators. This sort of requirement would need to be closely coordin-
ated with improved. operator training requirements discussed in response to
questions 9 and 10.

A recent report, "TMI-2 Lessons Learned Task Force: Status Report and Short-
Term Recommendations," !!UREG-0578 (see Attachment 2 to Q45), contains several
recomendations 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 Technipal Advisor be added to each shift. The 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 imediately available to provide advice to the Shift Supervisor
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 impeaved 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 emergency situations and coordination with
State and Federal Authorities. The Task Force has recommended that such centers
be established at all power reactors, in close proximity to the control room,
and that the centers be equipped with displav 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 specificAinds
of support are needed'and on the planning and preparation necessary to assure
it will be available when necessary.

,
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03ESTICn 12. Thii Subcommittaa has received testimony from a previous witness
" '- ~~ ' ~~''

that events which occurred at the Davis-Besse and Rancho Seco
plants were advance warnings of what later occurred at Thrce Mile
Island. Do you believe this to be the case? If not, why not?
What actions did the 13C staff take in response to the Davis-Besse
and Rancho Seco incidents? ' -

DUESTION. Do you believe this to be the case?
_ ,

AN5WER. (URR)

Over the yearr there have been numerous transier,ts in pressurized and boiling
'

water reactors and plant response has been favorable for most of these. The ,
, , ,

a g"?
Davis-Besse and Rancho Seco transients were among the most severe. TwofeedwaterIhdh

hae,

type events were reported to have occurred in 1977 at the Davi.s-Besse 1 facility TiAE

(i.e. September 24th and Hovember 29th). The september 24th event was similar

to the ea-rly stage of the TMI-2 accident in that there was a feedwater system

malfunction that caused the pressure in the primary system to rise and actuated

the pressurizer power operator relief valve (PORV). The system depressurized

because the FORY fiiled to c' lose; however, the operator diagnosed the problem

and closed the block valve thereby terminating the blowdown. Subsequent operator

action included the use of makeup pumps and'high pressure injection to bring the

pla.nt to a cold shutdown condition. While similar to the TNI-2 accident, this

event was different in that the initial power level was 9% vs. 97% nnd there was
,

'

auxiliary feedwater available to one sfr.am generator.
.

The November 29th event resulted from a loss of offsite power leading to system-

.

depressuri:ation and subsequent natural circulation cooling. This event wes

not really a TMI-2 accident type scenario. Of spe,cial significance during this

event was a reduction of pressurizer water level due to primary coolant volere

decrease resulting from cooldown;
__

.
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QUESTION 12. (Contd:) -2-

Two feedwater type transients occurred at the Rancho seco facility (i.e.,
'

'

March 20,1978 and January 5, 1979). These events had similar initial

behavioral characteristics to khe TMI-2 as to feedwater system involvemant

and reactor pressuri;:ation and Jepressurization, but in both cases, the

events were terminated before any core damage occurred.

The March 20, 1978 cvent that led to a rapid cooldown occurred as a loss

of non-nuclear instruments including steam generator, pressurizer level

and all reactcr coolant temperatures. This caused an interaction with

the Integrated Control System (ICS) which led to a loss of feedwater flow

to the steam generators.. With a loss of heat removal, the reactor pret$Ure

increased to a high pressure reactor trip. Auxiliary feedwater and possibly

main feedwater flow to one steam generator started end rapid cooldown occurred.

Reactor waterinventory was maintained by the high pressure injection (HPI)
,

pump.

The January 5,1979 incident resulted from an electrical short in the ICS

causing a reduction in feedwater flow leading to a pressure increase in

the reactor coolant systen and a high pressure trip occurred. Subsequent

depressurization led to actuation of the HPI. The event was terminated

afterabout5 minute [bycoeratoraction.
't

.

4

e

k



. --

.

. .

OJESTUp: 12. (Conto:) -3-

The foregoing incidents were excmined by r; tabers of the staff, analyses >;ere
_

provided, and procedures were changedIat thdse plants as a result of these '

events. In retraspect, the transients should have been examined more generically
i

and critically. If the analyses had considered additional failures, which they

did not, the significance would have been clearer. In light of this. these

events were not recognized as advance warnings. ~
-

_ .__ . . - - - *

Q'JESTION. If not, why not?
.

,
_ _

~

ANS'4ER. (Nkk)
''

'

_

See above.
'

.

.QU,E,SJJON . What actions did the NRC staff take in response to the Davis-Sesse
and Rancho Seco incidents?

_A!!SWER. (NRR/ ELD)_

- -

The November 29, 1977 event at Davis-Besse was viewed by the staff with differing
degreas of concern. Following the event, me.gbers 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 insufficient range. There

was consern also with the volume of the pressurizer. Thus , the plant was kept

from return,ing to power until an analysis was provided by the licensee. The

analysis was provided and reviewed and discussed by the inspection and licensing
sta f fs . They concluded that the event did not constitute an unreviewed safety

.

question.
.

An inspector continued to have reservations about the ability of the plant to
sustain feedwater transients. In January 1979, he asked that this concern, alor,g
with several others, be provided to the Licensing Boards for Davis-Besse Units 2

,

and 3 and Midland Units 1 and 2 for their consideration. This information-

was forwarded in late March 1979.

>-
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C'JE5TI0tL12. (Contd:) -4"

The information provided by the inspector for the Boards was independe'ntly

evaluated and that evaluation recognkred that soms transients result in ~

pressure and Ve?'#@ changes, as he believed, that are beyond the' ability

of the pressurizer and normal reactor coolant makeup systems to control,

but concluded that they could be sustained without compromising the safety

- of the reactor, These analyses did not consider exacerbation by lack of

timely addltion of feedwater to steam generators, loss of circulation,
"

and other factors experienced at TMI-2 Had these factors been considered,
.

the conclusions should have been that some safety features as provided in
.

IE Bulletins subsequent to THI-2 would be required. The pressurizer level
'

, problem was identified for ,further reytew. -

_

.

The Rancho Seco'eipnt was severe but the safety concern was different. On " " ~

March 20. 1978 Toss or non-nnlear ins'tIubntation caused termination of

feedwater flow. Subsequently, the reactor 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 rapid cooldown and

the consequences related to vessel and piping stresses. The licensee was
.

asked to provide an analysis of the circlestances and the operations scheddle

was delayed until it was performed. The analysis was reviewed by the inspec-
;

tien, and in part, by the' licensing s.taffs. The review resulted in some '

changes to procedures relating to instrumentation needs, and the plant schedule
'was resumed, '

,
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09 5 TION 12 (Contd.) -S-

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

B&W plants. The results of this review are reported in NUREG-0560 (attached).

Dae of the findings made is that a study should be conducted by HRC of the entire

reporting and dataLassembly processes followed 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 tne safety systems.

All licensees receive copies of Licensee Event Report Summaries and regular

" current events" reports prepared by the tiRC staff. These would include the

Davis-Eesse and Rancho Seco events. However, in the past they would not have

emphasized aspects of gene'ric concern relatcd to such events. That aspect

must receive greater attention. As a corollary, the Lessons Learned Task Force

has emphasized the need for licensee personnel to systematically review

Licensee Event Reports which might affect their cwn plants (See NOREG-0578-

Attachment 2 to Q45).

.
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QUESTION 13. The Advisory Committee on Reactor Safeguards has provided
.

this Subcocaittee 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 PWR". That report appears to raise a number of
concerns regarding the ability of the B&W plant safety
systems to respond to a small break LOCA and the adequacy
of emergency procedures and operator training to deal with
a small break LOCA. Apparently, the report was submitted
to B&W in 1978. When did the NRC staff receive a copy of
this report? Is this report something which should have been
forwarded 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 as those which occurred at
Three Mile Island?

.

OUESTION. When did the NRC staff r.eceive a copy of this report?

ANSWER. (NRR)
- 9@pg y

.

As far as we can ascertain at this time, the NRC staff first received a d
copy o f the January 1978 Michelson report early in April,1979. The
report was not formally transmitted from TVA but informally provided
by Mr. Michelson upon request of the staff. More recently, it has been
learned that a copy of the Michelson report was formally transmitted to
B&W by TVA in Aiiril 1978, and copies apparently were available to the ACRS.
This action is presently being investigated by the NRC's Office of Inspector
and Audi tor. It is clear however, that the January 1978 report had not
received formal NRC staff review prior to the TMI-2 accident.

We have also ascertained within the past few days that two handwritten
documents which were apparently drafts c f the material which eventually
became the January 1978 Michelson report were informally provided to a
nember of the NRC staff in late 1977 or early 1978 by Jessee Ebersole,
Mr. Michelson's supervisor at TVA and a member of the ACRS (copy enclosed).
The staff member recalls discussing the general areas of natural circula-
tion and the effects of noncondensible gases in about that time frame with
Mr. Ebersole. He does not recall responding formally to the handwritten
material provided by Mr. Ebersole. In January 1978, that same staff member
originated a Reactor Systems Branch review reminder (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 forwarded
to the NRC staff earlier?

ANSWER. (NRR)

From our review of the letters between TVA and-B&W now available to us, it
appears that the Michelson report was not considered by TVA to identify any
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QUESTION 13 (cont'd.) - 2-

.

specific safety problems, but rather to identify a number of concerns regard-
ing core cooling during very small 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.
,

If the concerns identified in the January 1978'Michelson report were sub-
sequently determined by B&W or TVA to involve defects which could create a
substantial hazard, then they should have reported them to NRC.

Since TVA apparently did not know initially if any safety problem existed,
and B&W, in a letter to TVA on January 27, .1979, subsequently asserted
that none existed,* neither organization apparently believed it was necessarf
to repart 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 reqcirements
of 10 CFR 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?

ANSWER. (NRR)"

The January 1978 report by C. Michelson documented concerns regarding the
ability of the core to remain covered for breaks in the B&W 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 considered 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:

s

In a more recent submittal; letter, J. H. Taylor to R. J. flattson, 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. -
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I" QUESTI0tl 13 (cont'd.) 3--

, .

.~

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

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

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

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

The report brought attention to the fact that very small breaks in the#

| - primary coolant system behave differently than small breaks previously
L analyzed and therefore provided an indication that different emergency
4 procedures might be needed for very small breaks. The January response

by B&W to the Michelson report did not address this question and no changes!

were made in the emergency operating procedures. The May 1979-submittal.
confirmed the behavior of the plants to very small breaks as described by
Michelson and provided guidelines for the preparation of emergency pro-
cedures in the event of very small breaks. These guidelines are presently4

|
' bein.g adapted as emergency procedures for the various operating B&W plants.

The report also brought attention to the importance of natural circulation
1

for very small breaks. From this, coupled with the thermal-hydraulic
behavior of the Three Mile Island plant, it was learned that previous

i
modeling representations were not sufficient, and that additional nodaliza-
tion in the pressurizer and steam generator models was needed to morei

accurately represent the expected system-behavior.

As a result of these model changes, analyses have confirmed Michelson'st

prediction that natural circulation could be interrupted. However, these'

analys'es 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-

a
' 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 wili be a main measurement
system inventory determination. -In addition, hot and cold coolant loop!.

* - temperatures would also be used.

.

,p
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- 4 -QUESTION 13 (cont'd.)

/. -

In the,Tij - acci' dint the power-operated relief valve on the pressurizer
(failed _to_o en during overpressure. Subsequent isolation of this failed
valve with 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&W stated that the isolation of a small break and subsequent repressuriza-
tion does not produce a less safe condition than not isolating a break.
That is bec'ause any repressurization that results in relief and/or safety
valve opening or failure is bounded by small break analyses with break
sizes slightly larger than the valve opening size. The staff agrees in
principle with this explanation. However, we will require all applicants

.

and licensees to analyze 'very small breaks whi~ch 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&W plants will
be addressed in detail in a staff report to be issued shortly. This is
one of the considerations requiring resolution before restart of the
presently shutdown B&W plants.

.

The key conclusions of the staff evaluation of the January 1978 Michelson
report and the B&W 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 response to small breaks (a) analyses'

of breaks which exhibit repressurization with subsequent 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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QUESTI0tl 14. Mr. Denton, the morning of March 30 you stated ynu had.

advised the state police to evacutte out to five miles.
On what information did you base that recommendation for

; evacuation? Did you make the sa7e recommendation to the
>- Governor at that time?

Af! SHER. (NRR'-Denton)
.

At that time I had been advised that a helicopter had flown into the plume
near 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
NRO's Office of State Programs.
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QUESTION 15. Un Friday, March 30, .there were releases of radioactive
gases into the air. What benefits would there have been.

.for the public in evacuating after notification that a
release had occurred?

1

-ANSWER. (NRR)

The highest radiological exposures that may have been received by some
members 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 been published by the EPA staff
in a "tianual of Protection Guides and Protective Actions for Nuclear

.

Tncidents," EPA-520/1-75-001,1975. Although an evacuation following
notification that a release had occurred might have resulted in some'

lowering of exposure, it is likely that such a benefit would have beeni -

|
overshadowed by.the risks inherent in evacuation.,
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OUESTI0tl 16. Did you feel you had adequate information during the initial'

stages of the Three fille Island incident to advise the

Governor on an evacuation decision? If not, at what point
! do you feel you had adequate information to give advice ' '

; on this decision?*

ANSI |ER. (fiRR-Denton)

tio, I don't feel the ?!RC had adequate information concerning the accident
'

during the early stages. I didn't feel comfortable with the level of
| information available until after I had met with my staff on Friday
; night at the Ti1I-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.
Chairman Hendrie informed Governor Thornburgh on Friday morning th'at the
Co7 mission was also concerned about the adequacy of the information the
Commission had received.

From Friday night on, I was able to obtain the benefit of expert advice
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.
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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?

ANSUER. (NRR-Denton}

The situation during Wednesday and Thursday indicates the need to improve this
area. No one in retrospect 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 manaad by technical staff of the licensee, representatives of the NRC,
and repre'sentatives from State and local governments. After I arrived at the
site and had support of a large number ,crf NRC experts, I thought I was in the
best position to advise the Governor., ,

!One of the " lessons learned" is that an emergency evacuation is best managed from
the site. Those at the site are in the best position to evaluate the situation and
should be the ones advising the decision-makers. ,
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QUESTION 18. What kind of information do you feel the Commission needs
to nake a recommendation on evacuation? Was the Commission
getting that kind of information?

ANSWER. (NRR)

The Commission, or other authorities, involved in evacuation decisions,
need to have infornation regarding the potential for projected radiological
exposures to exceed protective action criteria together with information
permitting a judgment to be made that the reduction in exposure that
could be expected as 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
at times, and some recomm,ndations 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.
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QUESTI0il 19. The Commission spent a considerable cmount of time discussing
the possibility of a precautionary evacuation. What kind of
situation, do you feel, would have warranted a precautionary
evacuation?

ANSWER.

A precautionary evacuation would have been Warranted if there was a significant
increase in the amount of fission product activity being released 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 all 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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MRC PROCEDURES FOR DECISION TO RECOMMEND EVALUATION;

i
-

.

Who Decides -

.

1. Combination of consequences and times require immediate

j initiation of ovacuation: Senior NRC Official on site
t
j recomm' ends to Governor. -

i!.
.

2. Unplanned event with substantial risk takes place or

is imminent or situation judged excessively risky but

there is time for consultation. Senior NRC Official

notified Governo'r and NPC HQ. Chairman makes recom-
.

mendation to Governor after consulting with Commissioners

if possible.

n ..

3. Planned event involving significant additional risk.

Chairman and Commissioners makes recommendation.
.
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QUESTIOt20. On April 23, 1979, Governor Thornburgh testified before this
Committee that there are proven hazards in evacuating people -
psrticularly those under medical care. Was NRC aware of these
hazards and, if so, were they taken into consideration in the
recommendations for precautionary evacuations?

ANSWER. (NRR-Denton)

In my recommendation regarding evacuation on Friday morning. I was considering
only avoidance of radiation exposure and the injury to significanti 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 I
knew could result from any evacuation. However, the hazards in evacuating
people were considered every time the question of evacuation was discussed by
the Commission. In subsequent meetings with the Governer and his staff, I
came to a better appreciation of the complexities involved in planning and
accomplishing evacuation, especially for those who are ill and olderly 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.
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00ESTION 21. When was.the Governor first contacted by the Commission
on the evacuat'on situation? Was this soon enough?

ANSWER. (SP/MPA/ ELD)

On Friday, March 30, 1979 at 10:07 a.m., Chairman Hendrie (as spokesman for the
Commission) first cort 'ed Governor Thornburgh and recommended for people, in the
northeast direction -, the plant to a distance of about five miles, to stay
indoors. Later that morning because of uncertainties about continuing releases
of radioactive material and possible bursts, Chairman Hendrie, acting on the
Commission'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.
.

< With respect to what actually happened, the less than satisfactory communication
^

situation severely hampered the Commission's decision whether to recommend an
evacuation. 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 is below EPA evacuation trigger levels.

Currently, licensee and State emergency plans have no provisions for the Com-
missioners to contact anyone, much less the Governor of a State with recommenda '
tions on protectiVf measures. All licensee, State and local plans call for
actions between these parties and for them to notify NRC. These plans do not
specify what the Commission's role should be during a nuclear accident. The '

Commissioners contacted the Governor as soon as they learned from staff that
the Governor heard the NRC was recommending evacuation.
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QUESTION 22. Was the Commission aware that Mr. Collins had advised the Civil-

Defe6;9 director at 9:15 a.m. March 30 to evacuate? Did the*

Conaission concur in this recommendation? What information did
' Mr. Collins base his recommendation on? Was this recommendation for

evacuation warranted? Who's responsibility at NRC is it to make
a recommendation regarding evacuation?

ANSWER. (SP)

The Commission was not aware at about 9:15 a.m., March 3'0, that Mr. Collins
had telephoned the Director of the Pennsylvania Emergency Management Agency,
Col. Oran Henderson, with the recommendation concerning evacuation. The Chairman
and the other Commissioners found out about this recommendation later on in the
morn.ing. . Mr. Collins, who was the senior representative from the NRC Office of
State Programs in the NRC Operations Center based his recommendation on the

'

recommendations to evacuate which were being voiced by several NRC Senior
Management personnel in the Center at the time. He inquired of them as to
whether or not they wanted him to transmit this recommendation to Pennsylvania
authorities, and the answer was in the affirmative. Based upon the situation which
was perceived to exist at the plant site that morning, the difficulty in knowing
precisely what was occurring, the recommendation, at the time, does not appear to
have been unwarranted.cs a ore' cautionary naasure.

At the time of the TM1 accident there was no specific assignment
of responsibility within NRC for making recommendations on
evacuation. HRC Manual Chapter 0502, "NRC Incident Response,

Program", does place the responsibility for major decisions
affecting NRC's response actions on the NRC Emergency Management
Team, 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
and sensitive nature of recommendations and decisions on evacuation
requires that more specific procedures be devt'oped t: elative 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 ..

plan for dealing with emergencies.
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00ESTION 23. Before the Three Mile Island event, did NRC have a set of
criteria which would trigger, for example, a precautionary
evacuation or an evacuation of pregnant women and children?
Would such criteria hase been helpful in this situation?
What criteria should Nuc have for determining whether to

,

recommend an evacuation?

ANSWER. (SP)

Criteria for taking protective actions (evacuation and sheltering) in an
. event of this type have been recommended and published by the staff of the
U.'S. Environmental Protection Agency. (" Manual of Protective Action
Guides and Protective Actions for Nuclear Incidents," EPA-520/1-75-001,
1975). These criteria have been available to and utilized by the NRC
since their publication and were well known to NRC staff members at the Incident
Response Center during the Three Mile Island accident. However, EPA Pro-
tective Action Guides are technical guides or criteria given in terms of ranges
of numerical values for projected' radiological dose. At the present time,
the NRC staff sees no need to change the basic technical criteria, but better
planning appears necessary to assure their proper implementation.

The tables' in the attachment to question 19 reflect some of the types of events
and evacuation considerations that were developed by the staff at the Incident
Response Center during and after the TMI accident. Precautionary evacuation
and/or selective evacuation (such as pregnant women and 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.
,
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Q'JESTIO!! 24. Mr. Denton, on Friday morning, March 30, in Bethesda you recom-
. mended a precautionary evacuation. Friday afternnoon at the

Three Mile Island site you felt there was no immediate need for
it. What were the main factors influencing this decision?

i A"SWER. (f1RR-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 means for. reducing and controlling the releases and resulting
,

'offsite doses. From that point on, I believed that any decision on evacuation
i could and should await the development of circumstances where a release was
,

imminent. Through the actions of the utility and the staff that circumstance did
1

not arise,
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0'JESTI0il 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. (HRR-Denton) ,

; By Saturday, a number of methods had been devised to remove the bubble from ;

| the primary systen. On Saturday I had in mind a view that certain types |
of contingency measures, such as attempts to remove the bubble throught-

,

; depressurization and residual heat remover cooling should be attempted only i

i after careful planning for potential evacuation. I considered that if
'

such measures 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.
l

.

j A " threshold level" of radiation which would trigger evacuation was not established.
i The staff assured the Commission during this entire time that the core cooling
! situatio'n was sufficiently stable that if something unexpected were to happen it

would be preceded by warning signals that would allow time for evacuation. ~
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_QUESTI0'i 26. What kind of coordination did tiRC he.'!e with the Federal !T'
Disaster Preparedness Agency during the Three Mile Island [f.
Accident? E

!U.I..
AftSWER. (SP) j~;'

.

It is not clear from the question if the organization referred to is , f.::
the Federal Disaster Assistance Administration or the Federal Prepared- [}E
ness Agency. Both are included in the answer. r~

In the case of the Federal Disaster Assistance Administration (FDAA), I. . .
'

the tiRC had close coordination. The Administrator of FDAA 'tisited the :
-

!!RC Operations Center in Bethesda on March 31 and set the stage for L.:

this coordination at about the same time that a. memorandum from Jack Is
Watson, Special Assistant to the President, instructed the Administrator hi
to set up an Operations Center at the site to coordinate the Federal is
assistance effort. For approximately one week thereafter, the FDAA had i:;

"'a representative present at the site and in the NRC Operations Center ..::

(Bethesda) around the clock.
'

[
|||.==

The itRC had no coordination as such with the Federal Preparedness Agency. si-
E~That Agency kept abreast of the situation through daily status reports ^

from the fiRC Operations Center in Bethesda. :
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Q'JESTION 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 monitoring 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 exceeded. 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 e.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 retrospect,

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. -
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QUESTIO!! 28. Both Friday and Saturday, March 30 and 31, there were conflicting'

press reports as to whether the !{RC had ordered an evacuation and
what kind they were reco:rmending. What factors contributed to this

;

| conflicting information?

AtiSWER. (liRR)

! Probably 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'

i information available to them, and complications caused by the interpretation of

|
partial sets of data undoubtedly led to differing views of its significance.
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QUESTION 29. How nuch time, given the worst possible case of a core*

melt, did NRC feel there would be to 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)

Energency response is warranted in the event of any radiological accident
'

where projected doses could exceed the EPA protective action guides (PAGs).
I Potential accidents (e.g., core 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 4

'

radiological exposure--in most situations the intent of, emergency response is to prot 4
the public health and' safety by reducing public exposure. In addition,4

emergency response is not limited to evacuation but includes sheltering
and other protective measures to achieve its objective. HRC 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 respect to the TMI accident specifically, on Friday, MP:ch 30, 1979-

the NRC staff estimated there would have been at least 6 hours to carry out an
evacuation. Now, staff estimates, using an accident sequence model, that
at least 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 based on an area of about~5 miles in radius. This apparently
was 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 confidence that
Pennsylvania State evacuation plans had been adequately developed and expanded.
It was not until toward 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.
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QUESTION 30.
- What impact would there be on evacuation if this' worst possible

case were to happen at night? Would more time be needed for
evacuation? If so, how much more time? What role do you feel the
press played in helping or hindering the dissemination of information
to the public regarding recommendations on evacuation? What
improvemen'.s could be made here?

ANS L . (SP/PA)

If an accident occurred at night, most people would probably be at home, thusmaking notification and warning easier. Night driving would like'ly be no
more troublesome than the problems posed by heavier traffic during daylighthours. However the presence of rain, fog or snow at night could make the
evacuation proce,ss more difficult because of restricted visibility and
snow on the highways.

Aside from weather considerations, more time would probably not be needed
for ni
above.ght time evacuation because of the " balancing out" factors mentioned

This assessment is not based on any extensive study or analysis of
evacuation and would be more valid in cases, such as TMI, where the emergency
was a developing situation and as such allowed time for anticipating a
possible decision to order or recommend an evacuation.

Infonnation on Governor Thornburgh's recommendation that
pregnant women and small children leave the five mile area aroundthe plant
the press.(no evacuation was ordered) was reported accurately by

This announcement was handled by the Governor's
office after the-Governor talked with Chairman Hendrie. Since
this was an area where the Governor had the responsibility, NRC did
r.ot issue a statement on the matter. In the ensuing days, the
Governor continued to be the spokesman on this matter. The only
improvement we would suggest is the general observation that it

-would have been enormously helpful if both the Governor and the
HRC had better information early in the accident. We believe the
addition of direct telephone lines from the HRC operations center
in Sethesda to the control rooms of operating plants and the work
NRC is doing to locate off-site emergency operations centers at
each plant will impro' ve the situation considerably. But we still
expect the State to take the lead in discussing matters such as
evacuation or move _ ment of people.

'
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QUESTION 32._ Oces NRC consult with any Federal agency such as EPA or
HEW on the evacuation question?*

ANSWER. (OCM/IE)

During the morning of March 30, when NRC was considering a recommendation for
ta evacuation, it did not discuss this matter with.other Federal agencies. How-

E ever, a part of the consideration by the NRC involved the protective action
guidelines which are established by EPA. The Commission and the NRC staff
discussed recommendations regarding evacuation with the Governor and officials
of the Cominonwealth of Pennsylvania, Friday, March 30, 1979.

Later that same day, Commissioners Gilinsky and Bradford met with representa-
tives from the White House, EPA,. HEW, FDA, and the National Cancer Institute
at HEW headquarters to discuss evacuation capabilities and, responsibilities
of all affected parties, offsite monitoring procedures, data coordination, and
currect 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 accident.

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

There were discussions of precautionary evacuations to several possible
.

distances. These discussions had as background.many years of generic
work on emergenc9 planning for power reactor facilities. In the most

;

: recent work in this area, the establishment of a generic radius describing
athway has been

a proposed Emergency Planning Zone for the plume exposure p(HUREG-0396, EPAreco.Taended by an NRC/ EPA Task Force in its recent report
| 520/t-78-016). This radius is about 10 miles for light water nuclear power

plants of about 1000 Megawatts-Electric in size. Protective measures that
are envisioned for this zone, if they were needed are: evacuation of part
or all of the zone; sheltering in part or all of the zone; combinations of
evacuation and sheltering; and/or the administration of thyroid blocking'

agents to members of the populace residing in the zone or a part of it.

The degree 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 er condi-
! tions which migh't be projected for the zone. This kind of information was
,

available during the discussions of precautionary evacuations at THI-2,
|

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

The "about 10 mile" radius does not imply the establishment of a radius
around an area in which evacuation as a protective measure is envisioned
to the outer limits of the zone in each case of an accidental radiological

l rel ease . Rather, the proposed Emergency Planning Zone of about this radius,
describes an area where pre-planning ought to take place for implementing;

all 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 existing emergency planning guidance
concerning protective measures.

The status of the NRC/ EPA Task Force Report, NUREG-0396 Gad its recommenda-
tions, are given in the answer tc question number 51.
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QUEST!0f! 34. There were varying estinates as to the tirre it would take for '

an evacuation. Hovi much tirre do you feel would be reclistic
for evacuating an area of 5 niles around TMI? A radius of
20 miles?

! .

I N45WER. (SP) .

;

Here we must rely on the estimites of State and local authorities since
: evacuation times depend 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 about three hours to evacuate the 26,000 people
within.the five mile area around TMI and about ten hours to evacuate the,

{ 700,000 people living within a 20 mile radius of the plant. In both these
cases, the estimates were made taking into account that the hospitals, nursingi

, homes and penitentiary would be essentially evacuated prior to the general
i movement of the population. The estimates prepared by the State of Pennsylvania

are probably realistic.
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QUESTI0:1 3E Uhat recommendations would you have for improving NRC's
role in carrying out their responsibilities in advising
on possible evacuations? 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 TMI accident has led the NRC

1 t3 the conclusion that dedicated telephone lines to each site are necessary.
NRC has already had AT&T install dedicated lines to all operating nuclear
power plants. Other actior.s now in progress that will icprove NRC's capa-
bilities in making recommandations on evacuation are the improvement 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 being examined and recommendations will be forthcoming.

In addition, the NRC,will develop internal procedures as part of its' Incident
Response Program which would include the chain of authority for making
recom.Tandations, the mininum data required on radiological releases,-population
distribution and other factors that should be in hand, the sources of sucha

; data and the maans of verifying them.
1

The States should have their evacuation procedures for areas around nuclear '

i

; 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, neans
for providing current information to the people directly affected by an
event and its possible consequences is necessary.

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

,
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QUESTION 36. Dr. Mattson, on March 30 you recommended an immediate.

evacuation. On what information did you base this
recomendation anri do you now feel this would have
been the prudent thing to do?

Af;SWER. (fiRR-Mattson)

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

a) There was a plume 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 (b:alieved 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 technical staff that I directed in the Incident Response
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 order to avoid a continuous release from the vent header. Faced with
either alternative a or b, above,.and lacking aaother alternative, I
recommended evacuation. I believe today that, based on the information
available at the time, 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
I was aware of the public safety risks.(e.g., traffic accidents and trauma
for the ill 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 informatior, available to the Incident Response
Center on the potential for a steady, uncontrolled release from the vent
header was apparently not valid.

.
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QUESTI0M 37. Early in the Three !!ile Island event the' Director of the
i Pennsylvania Emergency ~ Management Agency told the Governor

;|
-that they had the capability to conduct evacuation. Mas

the NRC confident from the beginning that thi.s 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. He think that they couldi

have handled the 5-mile radius evacuation reasonably well at that time. Toward:

i the end of the week (after March 30) we had greater confidence that
' Pennsylvania State evacuation plans had been adequately developed and expanded.
1 It was not until toward 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 Nile Island site.'
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OUESTION 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?

ANSWER. (IE)

Inspections are performed on power reactors under 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,
sometimes called principal inspectors, have overall responsibility for more
than one plant and they 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, physical security or heavy construction technic,ues, and they conduct
inspecticas 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
NRC's issuance of construction permits and operating licenses. Inspections
continue thrcughout the operating life of a nuclear facility.

Prior to construction, the inspection program concentrates on the applicant's
establishment and implementation 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 gyg
an application has been accepted for review, inspections continue and acceptable ->

inspection findings are an important part of the NRC's decision to issue a <

lconstruction permit.
I.

During construction, a sampling of licensee activities is inspected to make he
sure that the requirements of the construction permit are followed and that k'5#the plant is built according to design and applicable codes and standards.
Construction inspections look for qualified personnel, quality material,
conformance to approved design and for a well-formulated and satisfactor.ily
implemented quality-assurance program, since these factors are most important
to the successful construction of a nuclear plant. The licensee's implementation
of these elements is assessed by examination, on a spot check basis of construction
activities.

As construction nears completion, preoperational testing to demonstrate the
operational 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 requirements and determine that
the plant and its staff are prepared for safe operation. Inspections during
the preoperational phase involve (1) reviewing ovecall test management pro-
cedures; (2) examining selected test procedures for technical adequacy; and

.
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QUESTI0ft38 -2-

. .

(3) witnessing and reviewing selected tests to determine their outcomes and
the consistency of planned and actual tests. In addition, inspectors review
the qualifications of operating personnel and assure that operating procedures
and quality-assurance plans are developed and implemented.

About 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
actual startup test program begins. As in preoperational testing,11RC
inspection emphasis is placed on test management procedures and results.
The licensee's management system for startup testing is examined, test;

procedures are analyzed, tests are witnessed and licensee evaluations of
test results are reviewed. Inspectors also independently evaluate licensee-

activities. -

When startup testing is completed satisfactorily, routine operations begin.
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 confnrr with requirements and are technically

| sound anc* implemented froperly.
1

Analysis of records of licensee operation and interviews of
.

-

personnel to confirm that actions called for by the pretcribed
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 Office also conducts a program of audit inspection of contractors and1

vendors who provide services and components to the nuclear industry. This program,
the Licensee Contractor 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
achieved through direct NRC 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'cators and major manuf cturers of components are conducted. Firms..

are selected for inspection based on the significcnce of the product to plant
safety and the manufacturer's volume of active nuclear business. Inspectors
examine hardware, review documents and interview personnel to ensure that

4

detailed control procedures have been prepared and are being followed. Theie
inspections do not relieve licensees.of any respons'ibility for accepting

.
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i'ndividual components but, as mentioned above, are intended to verify that
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 f;RC receives. Data obtained about problems experienced in operating
plants is fed back into the LCVIP to minimize repetitions and correct generic
probleas which may be undetected in other plants.

In June 1977, th e Commission approved a revised inspection program that includes
stationina i;RC 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 conctruction. In addition to resident inspectorsi the revise'd
program includes:

. ..

A national performance appraisal capability that provides three..

elenents: (1) evaluation of the performance of flRC licensees
from a national perspective; (2) an evaluation of the effectiveness
of the ifRC inspection program; and (3) confirmation of the objectivity *

of !!RC inspectors.
,

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

An enhanced career 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 condu.cted 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 a factor of about tuo. 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 knowledge of the details of the plant assigned. Consequently, inspectors
should be able to provide better technical judgments concerning that plant
and improve the effectiveness of inspections.

.

It is difficult to accurately quantify the amount of time inspectors' actually
observe a licensee's operations and activities. An inspector is trained to
observe a licensee'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 his
total available time) is planned as independent ir,

!. the inspector has particular expertise or concern.;spection effort in areas where
.;

.
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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
requirements are met?

ANSWER. (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
he carries it out. We believe that the licensee can best discharge this
responsibility systematically.

.

In examining the licensee's' discharge of this responsibility, the NRC
does independently verify the effectiveness'of implementation of the
licensee's systems by audit-type inspection utilizing independent
ver-ification. We have emphasized the importance of independent
verification by NRC inspection in our inspection program for some time
now 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 does not leave the licensee in a
position where he perceives 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 und' r consideratione
is effective EWd what might be nece>sary to correct it.

.
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QUESTION 40. hhen 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 during NRC's inspections in March?
,

<

ANSWER. (IE)
,

An 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 u: 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
controller not associated with the auxiliary feedwater valves which is
located just above the switches and indicating lights for the subject valves
(EFV-128 and EFV-12A). 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-128, only.

QUESTION c. Wouldn't it have been a simple matter for either the plant
operator or an NRC inspestor to check those tags to ensure that -

the switches ware in the correct position?

ANSUER. (IE) -

,

It would have been a simple matter to lift the tag which was applied with a
string to observe the valve switch and indicating lights. An NRC inspector
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,
1979.

.
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Q'JESTION 31. 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?

,

ANe>UER. (NRP.-Denton)

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 radioactivity that had been released

,

'to the containment and auxiliary building had not been well characterized for
the oublic at that time. I believe one way such situations might be improved
would be to devise some way of making available to the public uniform and
objective analyses and data about the accident. The early publication of
general assurances of no danger or general warnings of imminent catastrophe
do not provide an adequate substitute for such factual information about the
accident and the implications of planned actions at the plant. The daily
Preliminary Notices issued by the NRC regarding the accident provided a useful
vehicle for conveying this type of information.
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QUESTION 41. Does the reactor operator have the responsibility at'the
'

i 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?

ANSWEP. (IE)
s

~ See attached excerpt from TMI-2 Administrative Procedure, AP 1012, " Shift
Relief and 1.og 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
j responsible as 'a matter of practice, to be aware of plarit 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?
.

ANSWER. (IE)

' The investigation 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.;

!
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Attachment to Q41.- 2..
,
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1012
.

~
.

Revision 7. -. ~
<

06/20/77*
-

'

3.7 5' i f t P.el ief

3.7.1 All shift operations personnel shall be responsible for maintaining
.

their duty station until properly relieved. The' Shift Supervisor,
'

Shif t Foreman, Control Room 0perators and Auxiliary Operators

shall be relieved by qualified personnel only, e.g. those

. personnel who arc prcperly licensed and properly infomed of

the plant status, operations in progress, and any special

instructions which may be applicable. The relieving individual
'

will die. cuss ,the plant status, operations in progress and
.

'

speciel instructions with on-duty personnel so that he is
.

adequately informed prior to assuming his shift duties.
-

,

3.7.2 The Control p.com Cperatpr will acknowledge his ur.derstanding

and awareness of the changes in the plant status since his c1m

last entry by signing the Control Recm !.og prior to assuming

the shi ft duty. ,

3.7.3' caring his shift the relieving individual shall insure adquate~

review of station legs , records, special instructions, etc. ,

which have been generated since his last shift. The logs and

recceds to be reviewed shculd include:--

1. Shi f: Foreaan tog -
.

'
.

2. Contrdi Reca Lcg
-'

.
3. !! curly .Cc:nputer Log'

*
.

.

4. Tanging Appiication Ecok

5. Equipment and Fuel Status Boards ,

6. TCN end 50P Scoks

,7. Standing Or der Rook
;

|
8. Operations Mcma Ecok' -

9. Preventative 'Mintt nance Sched.:le Books

10. Pevision Peview Book
.
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OUESTION 42. Do you believe there is value in. increasing the amount.
of time which is available to regional inspectors to i. ..

independentif observe the licensee's activities? Would El'. '
. doubling that amount of time be a feas'ible and useful

g}=>
"

- -
.

:;.measure?

. .:s
'

c:-

:=

i. 65ANSWEP. . (IE)
EM. 4

We believe that increasing the amount of time which is available to !!{'
achieve a higher level of independent verification aimed directly . ' . ,

at operations and operational readiness of safety related equipment is....

.is' o f val ue. We have spent a' number of years. structuring, modify- ?..T

ing and testing our present program which includes some independent b.
verification of licensee activities. We believe that the best way !==..
to achieve a higher level of independent verification is by adding jg:
a resident inspector at each unit in the operation, start-up, or E;;

preoperation testing phase, whose primary duty would be to inspect, Eli
obser.ve, verify and witness licensee activities. Expanding resident i.- ..
coverage is much more efficient than conducting the same program from 5:..

[((.an expanded region based operation.
- gh:

We Ee~lieve the additional amount of time that could be provided by ').
placing a resident at each' unit would give us more than a doubling +=

')of the current independent verification effort and that it would ;
be a feasible and useful addition. i.s..-
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i OUESTION 43 I understand that NRC's present schedule for its residant
inspector propram calls for a resident inspector at each.
operating and construction site by fiscal year 1982. Doesn't ;

the Three Mile Island accident indicate that this schedule '

.should be accclerated? What are the difficulties in. ,

accelerating this program? Would nine months from now be a
feasible date for having a residen1 inspector at each operatingi .

unit, with a resident inspector at each unit under construction
hy the end of fiscal year 1980? k'hy not?

i

ANSWEF.. (IE)
,

,
The N?.C Is currently expanding the resident inspection program at rxmlear
poaer reac or sites. (See answer to question #44). With this expansion a'
u.ta9 of 145 resident inspectors will be assigned to all sites having one
cr nare reactors in preoperational testing, startup, or actual pe ration.-

This will acount to 70 sites hy the end of FY 1931. Another 25 resident
insp2ctors will be located at reactor construction sites, mostly those where
react:rs arc in the later stages of construction.

'r4 snuid like to implement the program f aster and have recently exacined
the p;ssibility of doing so. Unfortunately, the rather lengthy recruitment
and trair.ing lead time, the limited availability of qualified personnel
coupled with the need to maintain an effective region-based inspection
progran, preclude -inplementing the program any earlier. ',

.

In our judgnent, the current implementation plan is proceedinp as rapidly
as possible. Resident inspectors for the first two years of inpierentation
(FY 1978 and FY 1979) have, for the most part, come from. personnel already
cn-bsard before the resident program was approved and funded. The FY 1978
kupplemer.tal resources (approved for the resident program) have allowed us
to recruit 7.nd train acdi'tlonal personnel who will be assigned to sites in
FY 1930 End FY 1981. Consequently, it is not feasible to either have a
Esider.t inspector at each operating unit within nine months or at 'ache

urit anfer ccnstructicn by the end of fiscal year 1980.
_
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0JES? ION 44: As I understand it, your plan for resident inspectors calls
for o'nly one resident inspector at multiple unit sites.
Shouldn't there be one ' resident inspector for each unit?-

'

ANSWER.'' .(IE)-

A*. the time this question was raised, the resident inspector program for
ral: tors called for:

1 resident inspector at each reac:or site having one or more units .

in operation, startup, or preoperational test.

"I resident inspector at selected sites with one or more units in the
Qate stages of construction. .

i
.

The NFC has subsequently expanded the resident inspection program within
rescurces approved by the Congress, which will, by the end of FY 1981,

'

. .
'

Iassign
*

,
.

- as many resident i.nspectors per reactor site as there are units
at that site undergoing preoperational testing or startup and/or
actually operating, with a miniir.um of 2 residents for each such _ site;

.

- resident inspectors to selected sites having one or more units
in various stages of construction;

Thus,there will be as many operations resident inspectors as there are units
at a site (excluding units under construction).

-
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QUESTIO:i45(a): Could you describe for us f4RC's ongoing investigation
of the TMI nuclear accident.

A!!SWER. (MPA)

The !!RC investigation incorporates three complementary components. The
first, conducted by the Office of Inspection and Enforcement (IE) was
limited to two aspects of the accident: (1) those related to the actions
taken by the licensee before and during the accident, and (2) steps taken
by the licensee to control radioactive releases off-site, and steps to
implecent the licensee emergency plan. The results of the IE investigation
were published in August, 1979 as fiUREG-0300: " Investigation into the
March 23, 1979 Three Mile Island Accident by Office of Inspection and
Enforcement"-(see Attachment 1).

The second component of trie IIRC investigation, conducted by the Office of
|ucle.ar Reactor Regulation, had a different purpose: "To identify and evaluate
those safety concerns... that require licensing actions... for presently
operating reactors as well as for pending... applications." The technical

4
' scope of the report covered:

1. Reactor operations, including operator training and licensing;.

2. Licensee technical qualifications;

3. Reactor transient and accident analysis;

4. Licensingreku'irements}orsafetyandprocessequipment,instrumen-
tation and controls;

,

5. Onsite emergency preparations and procedures;

6. I;RR accident response role, capability and management; and

7. Feedback, evaluation, and utilization of reactor operating experience.

The results of the f;RR investigation were published in July, 1979 as
iiUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short Term.

Reco=endations" (see Attachment 2).

The third element is the overall Commission investigation known as the#t4RC/TMI
Special Inquiry Group." The group is examining the history of the !<RC review
of Metropolitan Edison's application to operate TMI-2; the inspection history;
the emergency response by liRC including staff and Commissioners; the coordin-
ation among Federal State and local officials, the utility, industry sources,
and national labs; ,and the implications of the accident for the licensed
nuclear power program .
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' QUESTION 45(b): Who will be conducting the investigation?'

i ANSWER. (MPA) _

*

The Commission has employed Mr. Mitchell Rogovin, of Rogovin, Stern and Huge,
i to direct the Special Inquiry. The Deputy Executive Director for Operations,

Dr. Kevin Cornell, is the senior NRC member of the Inquiry. The directors of
.

the Offices of Inspection and Enforcement and Nuclear Reactor Regulation were
in charge of conducting their own investigations.

.

: -QUESTION 45(c): Willtherebe"IseparatetaskforcewithinNRCto
~

conduct the investigation so as to permit the NRC
and its staff to continue their other responsibilities?

,

ANSWER. (MPA)

The overall Commission investigation has a complement of 65 NRC and 10
contractor professional support personnel working full time. Creating the
task force has not hampered the work of the NRC offices substantially.

IE dedicated 15 investigatores to its investigatica, and NRR dedicated
i about 70 professionals to its investigation.

!

-,

lih't impact has the Three Mile Island accident had onQUESTION 45(d): a
<

i NRC's ability to continue to meet its other responsibilities
in a timely and effective manner? Will there be any effect

1 on NRC's licensing reviews and the schedules for tho'se
reviews for power plant construction permits or operating,

l licenses?
a

ANSWER. (MPA)
- ;

The accident has had a severe adverse impact on the ability of HRR to
! perform its scheduled work. 'The staff announced a moritorium

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

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

: ' accident for NRC, .both for fiscal year 1979 and for fiscalt -

year 1930. Uill a supplemental authorization and appropriation
be necessar,y? When will this information be availabl,e?

i

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 supplemental request has been provided to OMB for their

'

review and approval. We have requested OMB to take early action on this
,

supplemental so that-it may be transmitted to Congress before adjournment.
.
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Question 47_
-

; A witness 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 public relations was playing an unaarranted role in the decision-making!

process. That witness referred specifically to an exchange between Ccmmissioners
Gilinsky and Ahearne. Chairman Hendrie, I would appreciate your comments as
well as those of Commissioners Gilinsky and Ahearne.

Answer *

,

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

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

1979 urged withholding from the public "a report prepared by one of HRC's
.

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

result of explosion of the large hydrog'en bubble at the plant." The document-

,

was not a 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 v.ariety of situations. A copy of the

first draft is enclosed. The transcript (which was prepared from a tape recording)

sheds that the document referred to by Commissioner Gilinsky was one draf ted

by a staff group at the direction of' Commissioner Gilinsky and with the participation

of some 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 document. The second and third draft plans (copy enclosed),which were developed
'

during and.after the meeting include significant revisions to the first draft.
,

.

Commissioner Ahearne states that at the time of the referenced comments by
. * *

,'

Commissioner. Gilinsky and himself, the Hanauer document was a draf t that had
.

-

,

not had two impo,rtant reviews: - -

! * .*
*

* .

$ 9

* s *
* 9,

.

. * *
*
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First, it had not been revieded by the senior NRC technical people actually

at Three Mile Island. The draft had been prepared in Bethesda and had not

been reviewed by Harold Denton or Victor Stello, who were much more familiar

with the technical . aspects of the problem than were the Bethesda staff. Nor i

.

had it been examined by the other senior technical person in the Commission,

Chairaan Hendrie. Thus, Commissioner Ahearne was concerned the draf t c'ould
i

very likely contain significant technical errors.
4 .

Second, the document outlined how the Governor would be notified in an emergency.
,

Since the document had not been rev'iewed by Harold Denton, these steps had not

been discussed with the Governor to get his comments. In addition, Mr. Denton

had developed a good working relationship with the Governor, which could be very
,

.

'

important in achieving rapid response in the case of an emergency. Therefore,

Commissioner Ahearne believed the Governor should receive the draft from4

i .

Mr. Denton, not from the press.
.

'

.

To summarize, Commissioner Ahearne believed the draft should be' checked by,

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

press.
, .

Enclosures:
'

1. Roisman testimony
2. Fi,rst April _ 1 draft of NRC Decision Procedures1 -

3. Transcript of April Commission meeting - -
_ ,,

4. Second April 1 draft of.NRC Decis' ion. Procedures
5. April 2 draft of NRC Decision Procedures-

-- .
,

. .

I

! . .

| .
,

.

- -
. .

e

; - - .
-

. .

<
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ENCLOSURE 1 .a. ,. ,:
. .

h.nthonY Zo Roisman .1.;-;'

-
.

Staff Afforney
, , Natural Resources Defense Council ;=.::

=. .:. ..: .Before the __

-
.

s
'

- Subcoctittee on Nuclear Regulation E..c.:. . . .'
or the 12..:

?'y'. Se'nate Public Works Co=tittee y......'.
t= = .

i= ~ 3-
.c . t.....

F........,'

r
.

. . , - . .
,

5... .
-

Introduction.
. . . . .

==
I.

is Anthony.Z. Roisnan and I an a staff attorney .:ih
?:''? '

My name = . . . = . - . ,
- ..For many years 7 .g

with the Natural Resources Defense Council.
. ==--

,

t.]
NRDC has been actively involved in providing through litigation,

-

.

==
' ==

,

administrative action and leg 2. slat 2.on an increasec pubh.
. c. .

..

= = ,

awareness of the risks associated with the use of nu lear
jgj

..

. . . . =.

f
technclogy to generate electricity and of the advantages or

,g.-
..

**"

The events at theless risky alternatives to nuclear power.
---

hhree Mile Island nuclea- facility provide all of us with ==.

id?
graphic evidence not only of some of,those nuclear risks but

. ==.
. = = .

also of how incompletely we and the experts charged with
g.

. = = . .. _ -,

==-

designing, building, operating and regulating nuclear power ===
'2

Because even now the accident
.

plants understand those risks. 5.*
at Three Mile Island continues, .because' substantial dangers ' ==

C=2

its causes and consequen f...
still remain and because the accident, ,

= = =

many ur'ge that it is too enrigEj*-

are not yet fully understood, .
. . . .

,==.
. d .:r

to draw any conclusions from the events at Three Mile Islan . -- ' -

I believe there is already sufficient evidsnce available to
.

= =.:
.===
====

~;]
learn some imporatant lessons from this continuing cat'astrophe,

.~-

,

p:.- =*

tz:..... :

and.my' testimony today will focus en those lessons: ,
pg;,

.

,.z_=a
=.

. ' ["*I
e

,

&

4 '

:.=.
.:

'

. .ys...,_

. g. 5 .?.. .
.

. .

. .
,
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dt. tee on the Biological Effe~ cts of Ionizing Radiation, Dr. , . _ = ...- . .

=; .

= =:.*

* pard Radford,'as'well as Drs. Arthur Tamplin and Thomas E
.

.

.

Cochran of the NRDC staf f, believe are at least ten times ~...
'W-

too high). These certain health effects to workers should
.

fm.Eia
,

s

have be'en included in the government assessments. FEEE
- =.=-

It is reprehensible that even while the Three Mile ~ Island g: g

accident continues the apparently irresistible urge to }
M-downplay the health and safety consequences of this accident
=. = 3

and'the risks of nuclear power persists. In a revealing !=$
gy:r

exchange at one o5 the Commission meetings on Three Mile '-

,

Island two Commissioders urged witholding from the public a

report prepared by' .one of the' NRC's leading safety experts kh
;=;

on the maximum consecuences which might occur as the result ~~1.

fliS5
of explosion of the large hydrogen bubble at tlie plant '(from - ,.5?j!

. . . = . . = ..

unedited transcript of closed Coimaittee meeting, April 1, .- =:E::

.

1979, n. 21): - ===
===

- -

- ' *[Z.(

"CO:CIISSIONER GILINSKY: YOU'JUST KEEP IT TO YOURSELVES. ==

= . . . . -
"dIT SHOULD'liOT GO OUT OF EERE."

- E=:. ' =::*

" COMMISSIONER AHEARNE: IT SHOULD NOT GO TO THE PRESS, E
. . = -

- ==

FOR EXAMPLE." 5j!!E
:=E.-..

It is too late to put a happy face on nuclear technology and it- N. ..._
.

.

==

is high time that NRC and the nuclear industry begin telling .=ig
: =:

it like it is. M.

III. Conclusion - . = _
.,--

. . .
* *

'

The aftermath of Three Mils ' Island will include a series- -4-

of autopsies cf the accident each designed to find and reveal .'-
. . .

_ . . . . . ,

.

-

=~=q
' the truth about what happened, why and what to do about it. In

.-

:=.

_EIS'
'

.

~.2. . .- - .
.

=,.. .
-

.

...:~"

' '

"E
. .

1. .
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. April 1, 1979
. . ... .

*
. "*

.

. . . . ..

- :.;;. .i - -

| - -
*

g. ...

; 9:
1

...:==- ,.

.

This table ' include.s a number of assumptions about activity and weather. g." '
';*'.'...

<

'

.

.
. . .

. =.:

These assuraptions have been chose'n conservatively. In an actual release, 2;;.y
,

;....

t'he release rate and weather should be evaluated as they are at the
. . . . . . .

j ~==
'

:-~ ~

i tine, and the decision based on, those values. .x -*
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Decision Sequence M.i
,

*
. . . . .

Event - Spontaneous failure oi decision to perfom a .;. :-~~
.

potentially risky maneuver. =93
5. 5.IIE

~A "Find out what actually happened and what is
i In tables

' functioning (1 hour) |||=
.

Predict! what could result - different likelihoods |EEE
t===~q

' Predict release rate [=
''

. I.iiis
. ==. -q

3.

. J.~]Determine present weather and forecast Assumed constant
.

in table
"

In table .:.; g|Dose prediction .

'
. ==:

Action Guidelines Per Appenc!ix 7 ..[.-

.

- - '2.55.

_

Who Decides fhh
...

flRC decision is made by Mr. Denton, who is also Presidential representative. 7:E"'
7.. ~ . . . .

.

There are two parallel paths of information and analysis leading to Mr. [ifi:=
f

Denton or his representative:
- L---'

. ===-
'

k=k.[Path 1: NRC man in control room Open line to itRC Incident R,sponse ,
.;gE

Center. IIRC technical people at C' enter phone comunication to p.:?:
p =--

l is
- k@m=Denton.

p^=- =.5s.

Path 2: Another flRC man in Control Room. Open line to NRC trailer,. iss-

Esi
!!RC technical people in' trailer. Denton in same trailer or in g'gg

5=5i
comunication with it. ===a,.

Y55$
'

-
.

. . . =.. .

Q- -

.

..g-

..__.g
:==:.

.

EEE.?
-

k1.
.,

;-i2
.

.

- -
. .: =. .

|%=;.+1
'

. -

7 - :--|
-

l= :i*
'']],, l

*

' i.Erj.

. . |

.
2 \-

.

. -
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PAGE l- -

(April 1 forecast). ,
,

'

EXPECTED PLANT RELEASE [ARNINii EVXCUATION WH0.
EVENT RESPONSE (RANGE?) AND TIME TIME SCFNfdlIO DECIDES

1. l.oss of vital Restore-Function withit No significant

Non @[
NRC recommends to ',

function or dec1 - 1 hour change
,

yo g State Governor
sion to perform
a potentially
risky maneuver.- Switch to Alternate .Small le.ak in ' Nond2Mc.c,

' Function involving Pri aux building~ *

Examples Coolant in Aux Buildinc less than 1 gal / b bp, d
,

-

.
'

hour
,

1. Reactor
Coolant Pump Large leak in 2 hour Evac 2mileshTrip. aux building Stay Inside lJdw

50 gal / min 5 miles
2. Leak ;." Aux. ~

Serious possibility of
Buildinp. failure to restore a Core melt; see -

;

a vital function item 2 below &-

3. Loss of off , Appendix
,

.

site power.
.

4. Loss of feed- ...

water. .-
.

5. Depressuriza-
tion t'o go +For sufficient ly risky maneuver*

on RHR. [, do precautionc ry evac 2 mi and
. ,

'

stay inside 5 mi; whether to do
'

*

- this or not dc pends on details
.

of maneuver ar d plant situation.' ' -<

There is also the potential for-

..

a precautionary evacuation on. ., ,

more general ( rounds.-

,

.

.

-
.

b i i!.
*

* I{c. 8

"it . "utinilidmIuliiiL._1libi!?.. ,.Mio
*

-!i
'" ;" W4 mn111Jil!Ji$ ' '

- dUil!!!! ' un
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EXPECTED PLANT RELEASE HARNING EVACUATION WHO-

;; EVENT _ RESPONSE (RANGE?) AND TIME IIps SCU W UO DECIDES
- . . .

2. Core Iielt liaintain Containment * Tech Spec Con- 4 hour Precautionary NRC recommends to-

Integrity (likely) with tainment Leak - State Governor- '
.

.

Containment Cooling Rate Evac 2 mi.all. .

N r* i-

-

- '

st y inside
*

.

10 mi -
,

Containment headed for Reactor Safety 24 hour Evac 5 mi all
Breach Study Categories -

around & 10.mfh.

- PWR 4 - See sector, stay.
* Appendix inside 15 mi.-

.
. ,J -

.

. 3. Hydrogen Ex- Mixture in explosive Precautionary
'

plosion Inside range 2 mi (?)a
. .

Reactor Vessel '

No.significant change No significant None Info .from Control.

in reactor or primary, change Room to NRC Re-
'~

system presentative via
. paths analysis by

'.. Core Crushed (unlikely) Core melt '

2 NRC groups in-

'

See item 2 & parallel
Appendix .

,

-

.

4. Evacuate Control loss of Control Probably caused Evac 5 mi all
Room (except . by core melt around and 10(/l.-

-

' "very t' mporarily )e mi sector **
stay inside 15-

.

*

miles
,

-
.. . .

|
*

-
. .

,

.1
'

. ,

**90 Sector'

...

*'~i]~~ h, j di Pf""i"!I'III"!NRifgD.,"T'iV;!!" .

-

ti ii ; T. ;THFD9[li Tii!!Pijj!!!! 9 iitii
!;!!:i! . . $!,\ iljii d !i d- U ipiU!}. !! ,! !! d I l'

o ..

i{ il ti! '
!!! ii h ,ij u j || 4 - E'

! j, ,
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Action Alternatives F
.

.

.

Evacuati'1' ~ Stay'Inside'.

l. . 2. miles-

. . _ . . _ . ..-
.

= . . . .

2. 2 miles
. .

5 miles. ;fE-

,

2 miles all around ' ~ . . . . .3* .

5 miles'90 sector ~ 10 ' mil es "Z.~.~.'5 miles all around -

f" 10 miles 90 sector. -. . - 15 mil es '. -. m
s ; .:

,,
, ....

Ei

a. All sector choices governed by wind direction. If shifting, more :- =.

than one quadrant may he affected. . ...

..

- b. These are initial values; as the rele'se continues ceasurements may {ia

indicate ths need for reconsideration of action up to 20 miles, i:.:).. ..
(~'
6..

E
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: Action Guidelines

. .

.
, ,

-. .

.. .

a. liotify e'vacuation authorities two hours. in advance (if available)-

q.
'

to standby for a'possible evacuaticn.
. . .

-

..

d M ......b.fiLMfmt:es doses of 1RMvhole body or SP thyroid, M'=.7

''

u
E.:C-

, #
'f

- ; ==-

:!55stay inside.
.

. - -,.

. -) E~~I
'

m.

body, or 25P[IyIoid 9r. . ;
c., doses of SP o

- g A. es-

mandatory evacuation of all persons. Ji
-

' 5E.

.
. . _ . . .

= . " . = . . ..

:::=

* ..

*
==-.

Assumes general warning already that some form of evacuation EEi
==., . .

=='

.may become necessary. ==s
'

:::.
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The table is based on a conservative prediction of the weather for the |7.
EE

next few days, based on the April 1 forecast. At the approach to deci- Eil
,

==.

sion time for evacuation, the,appropria,te materological condition will 5
E2.

be factored into the dose estimates to determine the evacuation time, [h.:.,;
t:E;.

sectors, and distances for the evacuation. IEE.

t==-

[5..i.s..
fiRC is predicting the dispersion characteristics of the region for the Id...

.

- - "._.

currently measured meteorology as the incident progresses. z..ii
-

55.;-

:::=* *
i=>.

', ~ .J.:s
*

.

Heat Generation gi.i
. :ii

The reactor core ~is now quite cool compared to the conventional design- 1:5[
::.0;

basis calculations. gi7.

= = . "
::.~..,

-
,

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

operation, compared to 1-2 years average for other plants. r. :
. in.: .

-

r..
y.=.

,

2. The neutron chain reaction has been shut down for over 4 days. =E
..2
E=E

It should also be noted that the concrete basemat of this plant i~s 'ffff
LE::

> -

'

unusually thick.
- 'g;::J:.:

"

-

h.-

As a result of the above differences, calculations for this plant !M
gg::4

-

at th..is time predict that the core will not melt its way through !s..::-t, , ,

. the containment. !.'fff[
'

EEE.
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'A@PENDIX MMOR SEQUENCES OF EVENTS k..
.

-
.

-
-

_ . = ... . .
* '

.
. .,

'. jf.
* -

..

.
. . . .

idjor sequences evaluated here are tied to the loss of forced circu- g
t a=

lation in the RCS. The los of flow from the reactor coolant pump
E' "...- - -

==
~

(RCP) is the generalized initiating event from which other initiating ', fjh
-

-

= = = . . .

events such as loss of offsite power can develop. Ef7
~

1
*

[. ...
,

. = = . . . . .

. . . .

* "*:: ":::.
._.

s=s' PPENDIX l.a SEQUENCES OF POSSIBLE SYSTEMS FAILURES Mi~
:G;;,

j@-
.

.

.'. Figure 1.b-1 shows the loss of RCP ev,nt tree. This tree shows the EE
'

e

'

various options available given the loss of the RCP, and indicates which

combinations of events or failures would lead to core meltdown (CM). [.~_". . . . . . .
*

'+==--

The sequences denoted with an asterisk ar.e those whi.ch woufd be ex-
'

55=*

-2::
pected to follow the core meltdown ' progression discussed below, leading

=E=
to ths variety of atmospheric radioactive releases and consequences

.

r "

: =.=. r:7.

.-.;;i; 1
'

discussed later. Some ' core meltdowris could be expected to be delayed .f.j|[j

for roughly a week because of the availability of ECC injection over 55b

that eriod. This method of core cooling, howe'ver, is not expected'to c.[.I-!i
9:=::-.

be adequate to prevent core melt; ss sucli a core' meltdown is assessed
. h=E,

%..to occur at roughly a week. A rough measure'of relative prob. abilities 02
:==

of the various outcomes is indicated by the notation of L, M H (low, ._.:
i-

medium, high)'. . The column on the right--hand s.ide of the 'page indicates
j[[, :

'
-

:::::.
''

the relative probabilities of the sequences, with "LM" as the highest iE15i
.' '

~Z.13probability and L M]as the lowest.
~~~{

<
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. IMJ0R EVEllTS AllD TIliING IN EVEtiT OF CORE liELTDON
'

t
-, .

.
-.

, , =
-

, .

Event 1 - Sprays and Coolers Operative
s =..m

Time =0 Flow stops, core and water start heat-up bh
-

,

.

::::'

Time =100 min Cor'e starts to unco.ver '

.

-. . .
-

Time =150 min. Core begins to melt " rz:::
32

|=f.-
.

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

. =2.=
Time =210 min Reactor vessel fail.s, containment pressure goes to 25 psia Mf,

'T':=E
' Time =216 min Hydrogen burns, containment pressure goes to 67 psia 55

Steam explosi6n possibility - minor consequence ::sj-

=._
..-

- .
;._

C0!!TAINMENT SU'RVIVES (Failure asiumed 130 psia)
-

})-Time =10 hours Molten ' core *has melted about 1 meter into basemat
.

-

. Time = days Major problem - handle ' hydrogen, oxygen - mai,ntain contain-
==.:
s:-

ment integrity ;5=.
*

-
.

=,

. CAUTION: - Keep sprays running .
.

'
- Keep water many feet over malten debris ....

==

- WITHOUT RECOM3INERS Hydrogen continues to build up
.:.M..1

.
.

.
.

BASE?MT SURVIVES '.
~

-
,

. . . . .

_

f:_.[~Event 1 Conclusion: this event should not preduce major releases 1.:.

5.

I!.Ed.

i- =::.

Event 2 - Sprays and Coolers Failed Before Flow Stops i=i.-

=a:21

Time =0 to Time =210 min'. Same as ' Event 1.- containment pressure is 25 psia E?.E
V::::.'"-

prTime =810 min Containmen't pressure is 70 psia s5E.

'

I55Time =1 day' ' Containment. fails due to steam (mostly) ove'rpressure - .

F=-
.,

* about 135 psia- -

:. .j.
. . . .

:==
CONTAINMENT FAILS

.' '

:6:. 75,
.

Event 2 Conclusi'on:' This event leads to major releases. 5_ !3
c _. ;, ,

m= ==- .
.

-
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Th.e, event tree for core melt leading to various releases is shown in
.

i=
. ...

Figure 1.b. EE
.
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,
. . . . . . ., ,

. = . . . = . .:
.

,

The following are essential in the event of core melt.
. .... -

-

i. ' Sprays and coolers are required to prevent major releases. ~ . . .

;, ,.,___7
- , = =

2. Hydrogen must be recombined or otherwise removed from containment.
,

2.: 55.
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c. Larce Leak in Auxiliary Building (AB)
f:[- :=

The activity level.in the reactor coolant is so high that substantial Ej.!.{
. .. .=

releases can come from smal.1 amounts spilled in the AB which requires' '

SM.

EE. -

once through ventilation. A leak of 5 gpm to the AB atmosphere is [..L...
g=E-. u

assumed for the expected level of leakage. A leak of 50 gpm is 4E1
'J.*.;tt;'".

taken as a large leak to c'onsider a major leak in pump shaft Es.
,

. -,
sealing or some similar mishap. Based on the leakage experienced-

:.= .

already only the noble gases and no. iodine are assumed to evolve.
[[~":- ,

p==;.

The AB vent'ilation exhaust is assumed to flow through the charcoal |3 ..:~

[E?
.

filters. ~ :s-
.

.

gE:
'

Hydrocen i'xclosion in Reactor pressure Vess.21 55d. '

. (.".. .. .-

A detonation of the hydrogen oxygen bubble in tlye reactor vessel I .=.. . .
-

e.
. = =-

. = = . = .could rupture the vessel and/or crush the core. Rough analysis 3.jj*

"

p@=@L
-

.

indicates that the pressure vess~eT sould not rupture. Postulation :
-

1. ;.:-

of the core respons'e is difficult. If the core is crushed, it could 5=
.

,
. _.

effectively prevent core cooling lead,ing directly to the core melt E57
===:.,,

sequence described earlier. It is unlikely that compression would ::-

lead to criticality.
~~ ' '
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i .e s:cyday's. wo.rs't case'is high in calculation - . , {{.-

- '..
'

'
' S s

** O
. . _1

$ DR. HANAUER: The worst? =b
'

~,
- '.

C0bB1ISSIONER AHEARNE -- was 14,000 psi.
..

g..

3 :: 'g.'

.I.; that on a ves.sel . like that, the g p=
DP,. HANAUER: But

4 d !E =-

5 3 impulse, the energy in that is pretty small, in fact.
It's [f. ;!: ;-

n==
c.-

', a very high ' spike and it'll probably~ stress, but the strength [i;.j;g
.

:
.

.

6 TEE
F5,d

ytothoseshortpulsesisveryhigh. t ==_=7 p^

Joe had reached'the conclusici$- C0hBIISSIONER AHEARNE: "=:::
8

.

s:.;

.

= = . . ...

. it would caus-e ruu.ture.'
-

. .

9 e,. :.' :.'..

It would be easier to' bend - well, it(,.{...

|
DR. HANAUER:

10 fi
. . . . . . <

]Ej. ;; ' -*

11!|notmy. area. . -
, . . - .

b C0bS!ISSIONER GILINSKY: ,(Inaudible) -- :_ --.

.

;;5512 ;!
:5~

||
-

'

13 : COLB!ISSIONER AHEARNE: Pardon me? . . . . .
'

-E,
-

t

14h. COhBiISSIONER GILINSKY:
-- keep' saying if it went -n:=?,

d ==-
.

-
'

15' C0hBIISSIONER AHEARNE:
No, hey, I had asked him:

That'sg._g
16 ispecifically and he had concluded that would rupture.

i

5.5

17 ia worst case calculation on the spike, sort of an effect of
E::!j

I ,=
s_.n

. ..::.::
i18 detonation.

...

[j.I*"

DR. HANAUER: Eve,n it were larger -- ::19 , . . . .

C0hBiISSIONER GILINSKY$(, Inaudible) '. Z_ =
'

.

20 , =: -
)

21 ! C0bBiISSIONER KENNEDY:
What level, John? jg-

i

4'. :?:

C0hBiISSIONER AHEARNE: 14,000 psi. gg'

=.==.22 -

DR. HANAUER': T f, even if it' ruptures, ,it takes a s,

;
.

'

2+':23 .
,

! lot of energy to make some ' pieces fly through that thick LEE:
. ,

IEE24 =r,

-Em
2=525 ; containment.I
:r-- :.s

I? 5:::2- . .

|:.
. - =n

p ..: n- -
. .-

-

,

A .
.

1
- - * ..e

.(/
*

.

;|
_ . _ . . .

*

' -- .- _

,
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/ :

./ 1 [ C0bNISSIONER -AHE ARNE : Right.
_ ,,

-
:;

i C0hMISSIONER KENNEDY: Energy that, that level you
2;

;;..
2 =

pr.. -
g.

.

3 idon't think is available? [5c
Ez2

,
,

D.R. HANAUSR: I. haven't done the calculation What$.|[[4
. . . ...

.f
- , - , .

=

'5 i' I'ye seen leads me to think well I don't see pieces flying [.?:~;'.f.2
= = -

>=;;;;-
.

jand breaking containment. 3. ..-

s .E E
' 1:

7 I| COMMISSIONER KENNEDY: Joe concluded that, too. ' H ei...

!:
- .Es~

8 lidid not think that there would be a free missile that would ji@~

, . . . . . . . . ...,
-

8

=::::=;
9 j. breach . containment. .

.. ,

s:
p He had had an impression of=h:.'.i

-

10 !! COMMISSIONER BRADFORD:
|i IWs-

that it did heat up (inaudiiME=I the core you're talking. about -

11
!

5= ...

12 yit would restart a metal water reaction.. @-

,

Em- -

y
.

= " ~ ~

Colo!ISS-IONER KENNEDY: Yes. -
-

1 3 it .

C0hMISSIONER BRADFORD: And how much more hydrogen ..se~ :=
-

*

14 :;=.

*
. . - . . -

! would that make available? E5
15

.=.:==-=t. -

DR HANAUER: (to.another person) You've got all I =
16 3. = -

17 have now. You can't have that. That one's mine. No I gave!5}}

3:.:i.=.
,

them to the gentleman behind me- - -

18 ,

5.?* *

(Simultaneous discussion.) -

]..
~

19 ,

C01MISSIONER GILINSKY: You just keep it to yourse
20 -

, .=Z'.21
=

-

21 It should not go out of here.- i.#. .

go to the preh;g-
5.

.

' '

COMMISSIONER AHEARNE: It should not
22

:=. .=_. .
, . .

for.exa'mple. g;
. = . .23 .

.. . ..
.

I' . . . . .

MR. KENNEKE: I only need two. j=2
,24

Eif
.

.

I.have no use f r more than one. A1DR. HANAUER: o'

25
- . ., :_.-..

_

1 . .
.
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!
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:= --

t . =
. . .
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; the masters are right out here in .the office if you need more- 1

$ COLD 1ISSIONER BRADFORD: I'd asked about how much mo
_

2
p#f%

.

,

$.. hydrogen.shouldweget -- could get if we restarted.3 ===

4 i| DR. HANAUER: I don' t know the. numbers . You have -N.N-
~

U

n. _a___=. :
,

I' ve seen a lot of these calculations' and there are a ' lot. of-

S

assumptions in them and if the core ne'Its and there.isn't muc'.shi
6

(EEW'

water around it, you've got all your metal-water, if it melts:==
7 .: ':Ei.%T

?! .

imore slowly and goes plop, plop, plop you could get a lot.g-

o

0 I've 'seen calculations with like 30 percent metal- .Ag cr:. .;: .
1 2.-

*S . E! 'E10!! water,'and we don't have anything like that much. I really
v:. .

si

11 i.l c an ' t give you--I just don't know. There's a rule of thumb [55.

; p= =_

somebodywasusingthismorningthatwe'vehadabout4p'ercefijh
12 hh='

13 .
and that .would say you cou1d get maybe five, si:c, eight time (E=i:

14 as much as you have now. f. z
'

..

s=2-

!
But I'm really.on very shaky ground. I hate to gij:f'..1S

I r=..

16 :j people numbers that felt good, you know. P5
m=

. ==
li EF

- CO'O!ISSIONER GILINSKY: What about this pregnattt'
17 ;i :;g::.. .

-
,

|w en business? gg;' '

.18 i ,
,

Ei..t:
l DR. HANAUER: Are you going with me or do.want'to NMEt

yg -

LE.. . D. .-
=

-

. .

stay?
20 , .

. . . .

p COFDfISSIONER GILINSKY: No , no -- this question to.lTE
21 j

.

This question is do you 55$
.;g- - -

. , .

C0bDiISSIONER BRADFORD:. . ^ = =22 . -..-

believe.that if you' evacuated out this one ring of the'popul.2f
23 |

==--
.

. ~ ' =E6r

24 ;as whole, would you go further for the especiallysusceptibl{II
.

q g

2 S .: DR. HANAUER: Well again, I'm'only bro'kering opinih...7
i.
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NRCPROCEDURESFORDECISIONTORECOMMEt:0EVACUAT[0N
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' '

* , ....:.

E=
. .

;=;;.4 : =

;
. .

' 55=
Who Decides '

*

E=
1. Combination of consequences and times require immediate initiation

} :{
of evacuation: Senior NRC Official on site reconmends to Governor. 93

- t'""':.'.
*..=:;

3.?.E
i ; 2. Unplanned event with substantial risk takes place or is imminent lill'

*
-

. ==

or situation judged excessively risky but there is time for con- 4.E.5
i . .

. =. ... ~g.

.

sultation. Seni'or NRC Official notifies Governor and NRC liq. gjj.
.

*
* ':';:.: ..

Chairman makes recommendation to Governor after consultir@ jEj.;.
. . .

with Commissioners if possible. =]
-

:=. .@....=.
,

3. Planned event involving signif.icant additional r~isk. Chairman .

.

. and Corxnissioners rikes ' recommendation. -
.

,
* ... 7.: :

...m...

*
. .7

- 55-
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Unplanned Events. ..

, ,

II
*

li - -

I!
.

. ,

-
- .

;; EXPELTED PLAtiT llELEASE UAithIrlG EVACUATION
'

i: EVENT RESP 0tlSE Atl0 TIME TIME SCENARIO.

l. Lossofvital' Restore function withir tio significant Possible pre-
*

-

function or un- I hour change cautionary,

planned leaks. evac 2 mi; stay .

!!
'

inside 5 mi-

j !, - -
-

!! Switch to Alternate Smal.1 leak less possible pre-,

Examples Function iniolving than 1 gal / hour cautionary/.
.

j Primary Coolant in evac 2 mi; -

j. Reactor Coolant Auxiliary Building stay inside .

:'!| Pump Trip; 5 mi

:l l Loss of offsite Large leak 2 hour Evac 2 miles .

power; 50 gal / min, Stay Inside. ,

,
' 5 miles.

,, .. .

li Loss of feed-
0: water; . Serious possibility of.

T. ' failure to restore 'a
'

": Depressurization vital function
,

to go on RHR; -
.

'

,

See 2
"

- .
.

Leak in Auxi--

liary Building
*

. ,
.

'

~ co w m Hv-<.

.,7
- These tables incl >de a number of ass imptions about Activity and'

weather, chosen "calisticallyg In an actual release, the release:j. ..

' rate and weather ihould be evaluated as they are at the time, and
'

'. -

, ,.

il the decision base I on those values..
-

.... . .

a j.?'
!9 .

-

,

*

.

'

. .
.

.

j f,
, , , ,

;; {he [k it ;I * ' * . *'

}.34 h
'*

ijk '}!dI!!! !{
'

!!! I! h
{ii

Iiii !!j|i.i! f
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EXPECTED PLANT RELEASE . 11ARNIt!G EVACUATION'
EVENT

-~
RESPTISE Afl0 TIME TJ17 SCENARIO

-

'

2'. Sequence lead- fiaintain Containment Design Contain- 4 hour Precautionary,
ing to Core Integrity (likely) with ment Leak Rate , '

'

Mel t' *
. Containment Cooling .i Evac 2 mi all,,

- .

~3 ' '
~ ' ' - around and 5-

- -

-
' - I mi, 90' sector.

.

.
.

.|
| stay inside' - '

,
.

i 10 mi - .

/ i i.

1. Ii* et aI. [| g :,. ,
-

[
r! *a

.

| 'Containmentcxpectedfto .Significant. | 24 hour Evac 5 mi all!- -'

- 3'
.- ..

! Dreach- i- i'- ! release of core (time for con! around and 10 -

!
.

! fission produc'ts tainment failtfre) mile,, 90I i ...i.. .i ,o.-i . . . .. .y;q .
:, ,

sector, stay -'''8' : ;
'

.
...' ''

i i inside 15 mi!.
' '

-

g.,,,ec -i .e* e- .
,

'

| Precautionary 92
|3.

Ilydrogen , flame Mixture i.n flammable : - -8'' ". i-

. - | I ,' 2 mi. (?) # 5 %.{ n pg
'

or e,xplosion i range -

!, possidle'inside |.

I' *

reactor vessel Explosion; 'inajdi- "t*-*
.

- damage- - I 2% #'')'

.,,,.

. M i. c'.g* *' Core Melt See 2 I
-* -

i

5%cwk.> u G ) m '..** '

. | .- I
-

- -
. .

14 . Evacuate or 1.6se ' Loss of Control Treat Evac 5 mi all.
-

;' Cont'rol Room .3 like major release around and 10*
; -

mi 90* sector,k' "" ! :
'

.- - . .

! i stay inside -

.

: !- ! ! .....ii....'.'- 15' miles'~ -

|.

I !... i . i . i.
.

; .

.
*

* . . . . .
- .s. :. .,

. .

,

. '.
,_

* *

! .. . i. :-
. ,

' -

. . .

,
., .. ,

|*" *
;.o *-

.

. .

'
-

. . . .I -

!
s ..-

. ..i ! .
i, ,

.. m 4' n ,;ggg;n ... g p , . .. . , , , . .-
.
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EXPECTED PLAtlT RELEASE HARilitiG EVACUATION
'

*
,.,

EVENT RESP 0tlSE AND TIME TIME
, e

S ENARIO -

.

'

Planned . Probability of losing Timing of maneuver Precautionary - -

Manuever. Vital function cc bry set to evacuation 2
,

*

'

provice as much miles, stay. .

~ ,
'

time as nece'ssary inside 5 miles. -

- PLUS -
See releases under See outcomes '- -.

loss of vital under loss of -
,

function - vital function..
.

.
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e . .

.
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e g .
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Action Guidelinesi -

.
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'
>-

.

is.._:
ta=_..

a. Notify evacuation authorities two hours in advance (if possible) -!D
::4

.i to standby for a possible evacuation. EE=
.

= . . . = . = . ..

, ,

- m...-.

. c== ,
b. Projected doses of 1 rem whole body or 5 rems thyroid, stay gE',

=2
inside. !jE-,

\ ,
- =:.u.: :=:;

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

c..

,

i ,
' ==evacuation of all persons. *

E;j5'- *

ii, .
.

*

' :.:C.,

' ':.:::
*

'."*:."9,i . <
. . . . .s-

[E_EE..
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1
I==?E:1

.

'

! Assumes general warning already that some form of evacuation may
. .[j]-

,
.

become necessary.
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The table is based on a realistic prediction of the weather for the next '"

EF:.=-
few days,. based on the April 1 forecast which would result in high doses E..g?

iiiiiiG-
at a given distance. At the approach to decision time for evacuation, the E

. f..5=:
,

.....

;".;:::~*

; appropriate meterological condition will be factored into the, dose estimates . =E 9

'f{
to determine the evacuation time, sectors, and distances for the evacuation.

|E31.'

NRC is predicting the dispersion characteristics of the region for the M;'

currently measured metboi615gy;ii the incident progresies. Rain could lead
~

.

'

to higher local radi6 activity-levels. N
'

- ,

1

:x:T::::::.x::: .
'

.

>

i lleat Generation '

5h
[i55

~
e

Th'e reactor core is now quite cool compared to the conventional desi.gn- 74j-||

basis'halculations.
' ' c''- ' # ' '# '

'

!==,:
-

,

, . = . = .
'

., . <.

l. The reactor is new, so no fuel has more than 3 months equivalent k=.
i~:..c:,

'

operation, compared to 1-2 years average for other plants. 5;
5.

2. The neutron chain re' action has been shut down for over 4 days. ...[
. .:= =.

j==::c.

.

$ ~. *It should 41so be noted that the concrete basemat of this plant is [Es. ,
.

;_ -

, unusually thick. '
* '

';:..;. .i. . . .. . .
-

=-
.

~

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

3,s> .

time pre'ict that the core will not mel,t its way through the containment.d
j=iM;
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)' K4JOR , EVENTS AND TIMING IN EVENT OF CORE MELT 00hH - ', m =;'..,,
-

.
,, , . . . .,

, ,
. :- ,

. - - -

.
* . _ _ _

U-
.

Event 1 - Sprays and Coolers Operative :

, .

Time =0 Flow stops, core and water start heat-up
- ::..::=

if=i
Time =100'mih Cor'e . starts to uncover

--

* ]._ ., , ,

. = . . . = .

Time =150 min. Core begins to melt.
. f[#,

Time =2.00 min Molten core is in lower head of reactor vessel; pressure
'

#'

is 2500 psia ',
,

, ggg, , ,

a=3Time =210 min Reactor vessel fails, containment pre'sure goes to 25 psia
, f~s,

Time =21d min Hydrogen burns, containment pressure goes to 67 psia h
Steam explosion possibility - ninor consequence

Fy{.:{
.

,

===, .

C0iiTAINMENT SU'P.VIVES (Failure assumed 130 psia)
,

-

E5q-

,..:~.4
.

Time =10 hours Mol' en core'has melted about 1 meter into basemat [g
t

.

p::Tite = days- Major problem - handle hydrogen, oxygen - maintain contain- M'

:
-

ment integrity XE,
-

:==.

CAUTION: - Keep sprays running W- Keep water many feet over malten debris .
'

- WITHOUT RECO.'GINERS Hydrogen continues to' build up
' '

;.:. ;
.

BASEMAT SUP.VIVES
, ..

'

- . - =

=
Event 1 Conclusion: This event should not produde major releases h.=

M
::::

. (E:
-

Event 2 - Sprays and Coolers Failed Before Flow Stops
. A=E:

'
-

.

i
-

Time =0 to Time =210 min'. Same as Event 1 - containme'nt pressure is 25 psia :h:;:
'

.

=ETim.e=810 min Containmen't pressure is 70 psia
. .

.=.
, .

= . . . . . = . . .

Time =1 day,, '. Containment fails due to steam (mostly) overpressure - ~=5about 135 psia . -

- -
~

' ' '

= = . .,

c =-,

CONTAIUMENT" FAILS
.."

,- _-
, ,

Event 2 Conclusi,on:, ,' This event leads to major releases. [?:
..

,
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NRC PROCEDURES FOR DECISIOd TO RECO2'dE::D EVALUATION
,

.

5:ho' Decides
-

Com.bindtion of consequences and tices require immediate1.
.

initiation of evacuation: Senior URC, Official on site
*

recommends to Governor.
*

.

Unplanned event with substantial risk takes place or
.

2.

is imminent or situation judged excessively risky but
there is time for consultation. Senior NRC Official
notified dovernor and NRC HQ. Chairman makes recom-

.

mendation to Governor after consulting with Commissioners
if possible. " '

-

.

.

. -

3. Planned event involving significant additional risk..

Chairman and Cor:aissioners makes recommendation.
'

.
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UNPLANNED EVENTS
.

.

,

EXPECTED PLANT RELEASE WAltNING EVACUATION-

'

EVENT RESPONSE AND TIME TIME SCENARIO

1.' Loss of vital Restore function within No significant Possible pre-
'

'

function or 1 hour : change' cautionary.

planned leaks. evac 2 mi;,

,
stay inside -

5 mi *

.

'

Example: Switch to. Alternate . Small. leak less Possible pre--

. Function involving than i gal / hour cautionary'

Reactor Coolant Primary Coolant in evac 2 mi;'

.

Pump Trip; Auxiliary Building : stay.inside
''

5 miles
Loss of off- -

-

site power;
'

,
, , ,

Large leak 2 hours Evac 2 miles. ,

Loss of feed-. 50 gal / min Stay Inside-

, ,

water; 5 miles. ,

Depressuri- * *-

zation Serious possib'iiity of .

to go on failure to res, toro a.
* '-

,

RHR; vital function ;-
*'

Leak in'Auxi- See 2
ary u ng

,,

These tables include a number of assumptions*

'

about activity and weather, which are somewhat. .
,

possimistic. In an actual release, the release
rate and weather should be evaluated as they-

. . ,

are at the time, and the decision based on.

those v.''ues.
, , , , , ,

*
.

.

**

I
, .

- .

I h ! O 4 s e
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-2-
'. .

-
.

EXPEC.TED PLANT RELEASE WARNING EVACUATION
EVENT RDSPONSE AND TIMC TIME SCENARIO

2.' Sequence lead- ' Maintain Containment Design Containment 4 hours Precautionary ~
ing,to Core Integrity (likely) with Leak Rate Evac 2 mi all
Melt Contai'.iment Cooling around and 5 mi,

90' sector, stay
'

inside 10 mi
.

Containment expected to Significant release 24 hours Evac 5 mi alls

Dreach of core fission (time for around and-10
products containment mile, 90* sector,.

- . .- failure) stay inside 15 mi

3. Hydrogen flame Serious flammability Precautionary
or explosion prob,lem 2 mi plus 5 mi
possible 90 sector, 10 m.i
inside reactor stay inside

'

vecsel
-

!
Explosion; major damage
Core Melt, See 2

.

4. Qontrol Room Possible Loss of Control Precautionary 2 mi
Evacuation

If plant evacuated.
-

Plaht Treat like major Evac 5 mi all.

Evacuation , release around and 10 mi
90 sector, stay ;

-
.

,

inside 15 miles |
,

1
'

1
I

5.. Rele'ase dbring
cleanup - -

.

'
.

.

-

.
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;! PLANNED EVENTS
4

1
*
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|. .

EXPECTED PLANT RELEASE WAltNING ; EVACUATION. ,

/ENT -RESPONSE * ' ' * i' AND TIMD- ' TIME i SCENARIO
; .. .i. 6 . . i ;.

,

Tir'ing of maneuNor Procautionary' Plan.1ed Probabi'lity of losing a

can be set to : cvacuation'2Manuever . vital function ,

i provide as much; miles, staythat involves..

a significant'!
'

i time as inside 5'
.

.j rish . I ; necessary i miles
'

-

- - - . .. . . .. . .; ; pnug
|;! Sec releases

.
, ,

,

' i See outcomes'

,

h under loss of under loss.

|. | .- v{talfunction
'

: of vital. .

~ I
- : function

!
-

.
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Action Guidelines -

a. Notify evacuation authorities two hours in advance
:=.

' N1. 5 .
_ . _ _ _ _ _. (if_.PossibleL to s.tandby. for.a_ possible evacuation. ="

T=~

=

E.-

b. Projected doses of -1 rem whole boa'y or 5 rems thyroid [[=.?.
, ,.;...-.

stay inside. ; --
_ !bi

~

_ - .
--

- ==-

. ===

Projected doses of 5 rems whole body or 25 rems thyroid [[.c.

raandatory evacuation of all persons.
-

:.
.

[g.:._
_ .=
. e
-

.. .

I'.i
-- - - - - . .

_ th
55:?

: .. . . . .

Assumes general warning already that some form of evacuation
t.G. li..

t :,

may become necessary. -
-
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The table is based on a realistic prediction of the weather hita
Es=;

for the next few days, based on the' April 1 forecast which
EEE.= = . .
:=..:.

would result in high doses at a given distance. At the 5'? ~-

iiE=2
approach to decision time'for evacuation, the appropriate ,;.].?

r=c-.

meterological conditiion wil1 be factored into the dose ' EEi'.5
l=EE

cstimates to determine the evacuation time, sectors, and b
, , = = . . , . .:

distances for the evacuation. }kE-

. :==
T2 .
2G;.

5.5.5.h.
NRC is predicting the dispersion characteristics of the if

55
| region for the currently measured meteorology as the incident h.[

|?E.=progresses. Rain could lead to higher local radioactivity [E
levels, u

-
> :=-*

==-
=.-

.JE:
Heat Generation ~ 7E"-

iE
The reactor core is now quite cool compared to the conventional

.==

. . . . . . .

2sl
' '::::a

design-basis calculations. . ~.=
. }..

..

Elk-

::.:::
:::q ;.

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

equivalent. operation, compared to 12 years average for
.''555], . . . .

'::.:.other plants. 9".ri
~ '

-
.

:2I
EGE

-
. .

EEh. *

7..::.:. :., ,

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

E.. M. i.

:.

4 days. Erl::
.
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It'should also be noted that the concrete basemat of this .

;.. .
..

plant is unusually thick. . . . .

...:: r:.
,

=: =:-
=-:.=.....

.

.....:--
f

.
.

As a result of the above dif'eren'ces, calculations for this ~ ~ ~ -

. :.::
'*

,
. .

. :: -

plant at this time preduct that the core wi11 not melt its '.i.. f.... .,
.., .

way through the containment.
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'

.' !P, .

,

Event 1 Sprays and Coolers Operative-
_

;

. :-;. ,

Time =0 Plow stops, core and water start heat-up _

-

Time =100 min Core' starts to uncover :

: ..=
, r: .c r

Time =150 min Core begins to melt. ijs)
4

. . . . . -

Time =200 min Molten core is in lower head of reactor vqssel, Sh
pressure is 2500 psia IM.,..

=.:. .
.

=:
Time =210 min Reactor vessel fails, containment pressure ET

'

goes to 25 psia '

'. .=:"U
.

.

T

. . ..Z...,
3

Time =210 min Hydrogen burns, containment pressure goes .ci: ::;

i to 67 psia -- Steam explosion possibility -- ?jE
;

,

minor consequences E.

EFEin
CONTAINMENT SURVIVES (Failure assumed 130 psia) ":ii:5

kb1

: . Time =10 hrs Molten core has~ melted about 1 meter into ..rc2.
r==basemat . = . _ =

sisjTime = days Major problem -- handle hydrogen, oxygen -- ;;=
maintain containment integrity 5

..im:2:

CAUTION: -- Keep sprays running f02
-- Keep water many feet over molten debris
-- WIrIHOUT RECOMBINERS Hydrogen con'tinues to [ sic.;

build up gp:(.

*=::.:;' -

BASEIGT SURVIVES . . . . . . . .

: : =:-
: : *-*:''.

1 Event 1 Conclusion: This event should not produce major Edgu
releases E.:.."

-

t-.= 3,

'':.**".

Event 2 -- Sprays and Coolers Failed Before Flow Stops ig
*

|:*::*:

Time =0 to Time =210 min Same as Event 1 -- containment EI
. = :::

, -pressure is 25 psia 7:s
. .siE.

Time =810 min Containment pressure is 70 psia 5.

. , .:::

Time =1 day Containment fails due to steam (mos tly) si
.

'

overpressure -- about 135 psia ji25*
,

,

(E::'.

:- s-CONTAINMENT FAILS
.

*

E
E5:f.-

; -
.'

Event 2 Conclusion: This event leads to major releases. is
.::-.. .
EE*

i .r_r~

h.
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0*JESTIO.l 48. In the wake of the Three P.ile Island accident, the M'

Advisory Committee on Reactor Safeguards has renewed Fi -
its earlier recommendations to the Commission that a :f.2.*

high priority be given to research to improve react:ar- [!!i..
.

safety. What improved safety systems research initia- hi!f
tives beyond the program approved by the Commission Mj

"

EMlast year are warranted in light of the Three Mile,

Island accident? ;si
= . =
sr.s

- .
.._ : =.-

E...E
ANSWER. (PiS) .

- ::::5.
;Em

Current evaluation of the Three Mile Island accident has resulted in si5i-
the identification of the need to increase priority of some of the Hij.i.~:

.

projects recommended by the Commission to improve reactor safety, as MEE-

well as identifying other research initiatives which should be pursued. .W. .~:'
l-ik
555The inpact of THI on NRC's overall research program will involve addi-

tional studies of both pW?, and BWR anticipated transients and smali [?!!.)
LOCA's, plant response to accident conditions, post-accident examina- EM
tion of safety system components and fuel, improved instrumentatica si
for accidents, fission product release and transport, primary coola:nt EZ.
and containment chemistry during accidents, hydrogen behavior, planct W:-

data bank and risk assessment studies. M=
fry

The previously~ recommended research projects related to improved in~ '

hh.:T
f'

plant accident response and vented-containment should be given inc: eased
attention in light of Tnree Mile Island. Expanded research effort pL
t.n monitoring and diagnostic systems to assist the operator under tsW
accident conditions, improved operating and emergency procedures fc.:r [.5
responding to accident situations, and inproved use of simulators im it.

studying operator response to accident situations and for related EFy
i.~/:.training is clearly warranted. . .

[EF
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O.*ESTION 49. Were there a.y factors which inhibited the effectiveness of
the operation of NRC's emercency response . center in Bethesda

.

during the Three Mile Island accident? If so, what can be
done to improve the ability of NRC headquarters to respond
to such emergency situations?

ANSWER. (IE)

Ve believe that the Headquarters enercency organization and the Operations
Center worked reasonably well. However, planning for the operation of the
Center had not adequately con 3idered the large size of the staff or the
extent of communications needed. Expansion into nearby. offices prcvid2d
space. Hedever, by doing so, the capability of recording all telephone

! calls was lost. Also, during the earlier' stages of the response, additional
attention should have been given to logging the actions of various technical
support, groups. As the event progressed, steps were taken to expand the
tel ephone. communications systems, arrange for the additional people at the
C;erstions Center, implement a method of keeping track of the actions
taking place and handle the large quantity of information beinp transmitted

; to the Operations Center. If a basic deficiency existed in the Operations
Center, it was that planning was not adequate for an operation of the size
Inf duration of the Three Kjle Isicnd incident,

Tr.e NF.C is now looking into various ways of expanding the capabilities and

|
rascurces available at the Operations Center. Several options dealing with,

type and amount of data directly available from facilities
ways to expand the,The staff is also considering modifications to the physical

4 ,

,

will be explored.1
leycut of the Operations Center and procedures for operating the Center in,

| order to improve its efficiency and effectiveness.!

Two inrediate steps have been taken with regard to the Operations Center.
The first is to have the Center car.ned 24-hours a day to improve our emercency
reac'. ion time. In addition, direct and dedicated telephone lines have bein
ir. stalled in all operating nuclear power plants. Extensions of these lines
a s located 'in the Centrol Room, reactor supervisor's office and >ther
locations. These lines automatically ring at the i;RC 0?arations : enter when
t's ceceive-s are lif ted off the telephone cradles.

;
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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 nuclear power plant? At the time
of the accident, did the emergency plan for the Three Mile Island.

plant meet all the NRC requirements? If not, .in what respects was-

it different?

ANSWER. (SP/IE/ ELD)

The Commission's requirements for emergency planning are set forth in Section
50.34 of 10 CFR Part 50. This section requires that an applicant for
an operating 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 agreements
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
governmentajurisdictions that have the authority to implement protective action
plans such as evacuation of the general public.

,

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

'

siting regulations require that a low population zone (LPZ) be established for'
cach site and require that the applicant show that protective measures could
be taken within the LPZ in the event of a serious accident.

At the time of the accident, the approved licensee emergency plan 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 requirements for emergency planning by
state and local officials. We do have an' active program of assisting State
and local governments in radiological emergency response plannin9 Seven other
Federal agencies cooperate with the NRC in this' program. Agency responsibilities
are outlined in a Federal Register Notice of December 24, 1975. The program
includes issuance of guidance, training of State and local officials, field
assistance to help develop 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.

-
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QUESTION 51. A recent report by the General Accountirg Office states
that the Commission has so far found only ten State emergency
response plans for radiological releases from nuclear facilities
that have all the essential elerrents for planning and prepared-
ness. The report goes 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.
Uhat are your views on these criticisms in the GA0 report?

r

Af;5'.!ER. (SP)

f;RC has concurred in 12 State plans. At the time the GA0 report was prepared,
iiRC had concurred in 10 State plans. Presuming that any GA0 criticism is based
on the fact that this number is only about k 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, we 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 governments have. not put priority on this
kind of planning, and;

(2) t,RC and other Federal agency resources assigned 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 f!RC con-
curred-in emergency plan, offering Federal assistance and urging that their
plans be developed to become eligible for NRC concurrence. The responses, gen-
erally, have been favorable and the NRC field assistance effort has been sig-
nificantly increased. The Chairman has also written to the heads of Departments
and agencies that assist NRC in helping the States 'asking for an increased effort.

In addition, the matter of State and local emergency plans has been given
special impetus through the report to the Commission by a Task Force on Emergency
Planning and an Adycnce f!otice 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 regrect to the size of emergency planning zones, a report prepared by an
?!RC/ EPA Task Force, titled " Planning Basis for the Development of State and
Local Government Radiological Emergency Response Plans in Support of Light Water
f;uclear Power Plants (NUREG 0395, EPA 520/1-78-016)," was published in December
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 stctement 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.

u
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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? What was.the significance of the
deficiencies, if any, in the Three Mile Island emergency
plan at the times that Units 1 and 2 were licensed to
operate?

Ans>:r. (NRR)

The IRC has established criteria for acceptable licensee emergency plans for nu

clear po,ter plants (see response to O mstion 50). The staff review of the Three

liile Island Unit 1 emergency plans was carried out predominantly in 1972 and

reported 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,

supplemented by a guidance document entitled, " Guide to the Preparation of

Emergency Plans for Production and Utilization Facilities," dated December 1970.

Revised emergency plans for the Three Mile Island site were submitted with

the Unit 2 Final -Safety Analysis Report beginning in May 1974. The staff review

of these plans was completed in August 1975 and reported in the staff's Safety g~'
E'

Evaluation Report dated September 1976. This review was conducted at the ps
same time the initial Standard Review Plan (Ch.13.3). was under development. 7

Oq
The Standard Review Plan was published in November 1975. The criteria in D
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
i

I



. .- - . -

.

*

.. -

4

OUESTION 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

i 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.

idetropolitan Edison Company submitted such a proposed revised plan to the fiRC-

dated liay ll,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 taff review of fietropolitan Edison Company's submittal in Amendment

No. 65 to their Final ' Safety Analysis Report for Threc 14ile Island Unit 2.

Theinformationr'e}uestwasneversenttothelicenseeduetointernal
administrative delay resulting from-split responsibility within NRP, for the

j TMI Unit 1 operating unit (Division of Operating Reactors)' and the Tt4I

! Unit 2 under operating l'icense review (Division of Project lianagement).

Since the licensee already had an approved emergency plan, there was no
f

perceived reason to expedite the administrative processing of the request

for further revision of the T!1I plan in view of other higher priority work.

The delay extended up to the time of the accident.

i

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

immediately preceeding the date of expected issuance of a l'icense. On

occasion, some deficiencies in preparations have been identified and subsequently

._, , , _. ._ - - . ._ _ , , - . - _ ,.
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QUESTION 52 (cont'd.) -3-

* corrected by the applicant before license issuance or full power operation.

i Following license issuance, emergency preparedness inspections are conducted
i

annually.

As a result of the Three Mile Island accident, a special HRC staff Task Force
i .-
'

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

to the Commission on August 21,.1979 in a staff' paper, SECY-79-499 (see Attachment 3).:i

TherecommendationsoftheTaskForceincludethedehelopmentofcoordinated4
,

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

oftheTaskForcerecommendationswillresultinanimprohedstateofemergency

;reparedness at all plants.
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MEMOPiNDUM FOR: R.? oyd, Director, Division of Project ManagementB -

% R. Heineman, Director, Division of Systems Safety
'M V. Stello, Director, Division of Operating Reactors -.

Q H. Denton, Director, Division of Site Safety and -
.

gg Environmental Analysis .

e. .c.: . . -.

-t.t: FROM: Ben C. Rusche, Director, .0ffice of Nuclear Reactor.

93 Regulation
.b-:

@f SUBJECT: REVISED PROCEDURE FOR DOCUMENTATION OF DEVIATIONS

.g,g - FROM THE STANDARD REVIEW PLAN .

i-m
D -

f* NRR Office Letter No. 2, issued on August 12, 1975, directed the staff
- . g _. i to use the Standard Review--Plan to assure consistent evaluation of.

,f.g all applications. It also directed that, except for clarification
a1 and correction of errors, the Standard Review Plan would remain . fixed
yMS until any proposed change of sub.itance was considered by the Division
$j Directors, reviewed.by the Regulatory Requirements Review Comittee, -

??r_; and then authorized by the Director, NRR.
gg . .

;g- NRR Office Letter No. 9, issued on June 18, 1976, addressed the special
3Q3 problem associated with implementation of Office Letter No. 2 in
$5 operating license reviews when the construction permit revi.ews were

.m;j not conducted on the basis of the Standard Review Plan guidelines..i
.@ It noted the necessity to document decisions made on bases other than
,@ those defined in the Standard Review Plan and, of equal importance, .

;gt the reasons for the acceptability of such bases. It then directed
fyg the staff to develop, for my- approval, procedures for documenting-

~hs the bases for deviations from the Standard Review Plan in each oper-:

:"gfj ating license Safety Evaluation, and to implement those procedures
for all operating license Safety Evaluation Reports issued after -|

2h January 1,1977. My memorandum of September 20,-1976, approved an.

255 implementing procedure recommended to me by the NRR Division Directors. -

gli - This procedure addressed both operating license and construction per-
-2 mit. applications. '

W .

,. n
.r,n The experience gained in attempting to use the implementing procedure
~7$ for operating license reviews nearing completion has shown that,
..$',i contrary to our expectation at the time the procedure was developed, |;:d the staff is unable at this time to conform to the requirements of l-d@j the implementing procedure without incurring a substantial delay in I

-
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SECY-79-499 ig;us t 21,1979

|

COMMISS3ONER ACTION l
. . .

I

For: The Comissioners

| From: Lee V. Gossick
| Executive Director for Operations

Subject: REPORT OF TASK FORCE ON EMERGENCY PLANNING

Purpose: To obtair. Commission action on the recommendations
of the Task Force on Emergency Planning.

Discussion: The Task Force on Emergency Planning was established
in June 1979 to identify weaknesses in NRC's
emergency preparedness process and to outline
an approach for improving NRC's overall
emergency preparedness activities. The Task .

Force Report, submitted on August 9,1979, is
provided as Enclosure 5. The report is being
placed in the Public Document Room and will be |

published shortly as a NUREG document.

To assist the Comission in its review of the
Task Force Report, MPA has summarized the issues,
problems, and tasks described in the report.
This sumary is provided as Enclosure 1.

.

'

As one of its major efforts, the Task Force
developed a list of 14 emergency planning issues
(EnClJsure 2). Public comment on these issues was
solicited in a July 17, 1979 advance notice of
proposed rulemaking. Coments will be analyzed
and incorporated into a draft rule that will
follow the usual rulemaking process. The final
rule is expected to be published January 15, 1980.

Contact:
E. Hayden, MPA
49-27721
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QUESTION 53. Based upon your present understanding of the situation,
- how well did State and local emergency preparedness officials*

,
, deal with the situation at the Three Mile Island plant?

,
.

AN S'n'E P. . (SP);

The Pennsylvania Emergency Management organization was able to get a handle
on the problems they faced in connection with possible offsite consequences
and evacuation of the public. They needed help, which was supplied mainly

1

by the Defense Civil Preparedness Agency in dealing with local civil defense!

officials. The Pennsylvania Bureau of Radiation Protection was less prepared
for the situation and needed significant outside assistance (mainly from the
Federal government) to get organized and carry out its primary responsibility

: of monitoring the environmental effects of the emergency an.d advising the
'

i governor in this area.

~ ' '

In summary the State did respond to the event within the impact areas
as they perceived it. The Bureau of Radiological Health response

i might have been enhanced if their plans had been more developed
and closely . integrated with those of other agencies.

1
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03ESTION 54. What improvements, if any, do you think are needed in the ,

Commission's emergency plahning and preparedness E
Urequirements? Would mandatory test drills of all or part

of a State's emergency plan be useful and warranted? .x

f.i
ANSWER. (NRR/SP) g.j

As noted in response to Question 52, the Commission's requirements for emergency
planning and preparedness have been reexamined in licht of the Three Mlle Island
experience (see SECY-79-499). This reexamination included consideration of the need
to incorporate more specific requirements into,the regulations, parti,cularly
with respect to such matters as (a) acdident asse'ssment with onsite s.. .

.E"[instrumentation, (b) communications. requirements, '(c) offsite
nonitoring, and (d) coordination with a more explicitly defined Federal -

1(including NRC) response role. The latter is needed to produce ,

gjclarification in protective action decision making responsibilities.
=1

The NRC.s current requirements for State and local emeraencv olannin9 !5 $
._

preparedness are agreements which licensees must make'with ' State andnd |g'
local officials concerning early warning of the public and public [:jj
evacuatica.and other protective measures. NRC, along with seven other E:
Federal agen~cies does provide assistance to State and local governments !!$3

in radiological emergency response planning and preparedness. This is !" -

done, in part, by issuance of planning guidance. This guidance needs r. .

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

beeh issued. The NRC staff intends to require offsite plans as an element
of the licensing decision process. Test exercises of such emergency
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

are needed to better inform the general public of the sources of authoritative
information and instructions in the event of an emergency. One of the con-
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.

.
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QUESTI0tl 55. Do you believe that the Federal Emergenby Management Agency
should assume the responsibility for naking policy and coordinating
radiological emergency response planning around nuclear facilities
as-is recommended in the-GA0 report?

ANS'JER. (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 radiological emergency 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 agencies

already involved, such as URC, EPA, 00E, and HEW, to continue providing
i assistance to State and local governments in emergency planning and prepared-

ness. In this regard, the NRC 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. We welcome the establishment of FEMA and look,

forward to working with that agency in_ coordinating Federal, State and locali

planning and preparedness to improve protection of the public in the event of a
; radiological emergency.
:
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00ESTION 55. What can be done to encourage those States with operating
. . .

(p.].
7

nuclear plants to develop a satisfactory emergency plan -
those States which have not as yet done so? [i

:-
ANSWER. (SP) f

h
Letters to the governors of Stateswith operating nuclear power plants have
been signed by the Chairman. These letters give a brief status of the State
radiological emergency response plan and offer the assistance of URC in moving
the plan toaard early URC concurrence. In addition, the agency with lead
responsibility for this planning activity in each State has been contacted by
the NRC State Programs staff. Most of these agencies have shown an interest,
if r.ot eagerness, to move ahead with development or refinement of their plan.

Temocracy assignments have been made to augment the Office of State Program
staff through FY 1979. Eight permanent positions were requested in the FY 1980
supplementa l . Other steps taken to improve emergency planning are included in
the response to ques tion 51.

.
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QUESTION 57. Has there been increased interest by the States in emergency
planning since the accident?

AN S'n'ER . (SP)

Yes, a significant increase. fiany States with operating reactors or with nuclear
facilities near their borders, but without an f!RC concurrence in their plans,
have requested field assistance, plan evaluation and training. Additionally,
f;RC has formally offered assistance to all of these States which should have
these plans.

.
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QUESTI0:1 53. The Advisory Committee 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
neighborhood of nuclear power plants a,re 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 development 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 needs to be done now to solve this problem?-

Af1SWER. (SP)

!!any of these same concerns are valid today but to somewhat lesser degree because
progress has been made in this area since 1975 Much still remains to be done.

'

The Commission did not do a great deal to address these concerns, primar'ily
because this area was 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 personnel and funds where needed for emergenpoh

W"h.
plan development and to acquire preparedness resources. Priority should, and
will, be given to those jurisdictions where there are operating reactors.
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O'JESTIO 59. If there are ina.dequacies in response planning at the State |

level, what is the situation with regard to response |
,

|
planning for a nuclear emergency 6t the local government i.

|
level? !! hat needs to be done to improve the situation |
at the local government level? .

|
-

|
,

.

i ..
'

A!!SdER. .(SP)
,

: - .

! Cenerally,' the situation at the local level is worse than at the
| State level. lleither the States or the !?RC have placed enough emphasis
| on the adequacy of local government plans, and local governments 'do

r.ot usually have personnel or financial resources or the special
expertise.needed to do this type of planning.

,

To inprove the situation the following needs to be done:

1. Generate more interest by the States in the affected local
jurisdictions' planning activities.

-

2. Require' a close tie between the State and local plans in the ;
' '

f;RC plan concurrence process.
'

3. Provide funds to local governments for preparation and nain-
tenance of their radiological emergency response plans. ..

..

4. Dedicate the necessary !RC resources to handle the substantially
increased workload that would resuit (now about 150 affected
counties and growing to in excess of 400 counties and hundreds
of municipalities by 2000). -

. s
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