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Re: FOIA-89-472

APPENDIX A

RECORDS MAINTAINED AMONG PDR FILES

NUMBER DATE

1. 6/10/86
2, 12/29/86
i 7/11/84
4. 3/19/84
5. 6/12/78
6. 3/4/88
7. 8/15/88

DESCRIPTION

IN 86-44 "Failure to Follow Procedures
When Working in High Radiation Areas" (4
pages) (ANO 8606040010)

IN 86=-107 "“Entry into PWR Cavity with
Retractable Incore Detector Thimbles
Withdrawn" (5 pages) (ANO 8612230089)

Letter to R. B. DeWitt from J. G. Keppler
forwarding Inspection Repoxrt 50-255/84-
06, Palisades Nuclear Generating Plant (13
pages) (ANO 8408300156 & 8408300164)

PNO~III-84-27 (1 page) (ANO 8403230023)

IEB 78-08 "Radiation Levels from Fuel
Element Transfer Tubes" (3 pages) (ANO
7909050246)

Letter to E. J. Mroczka from T. T. Martin
forwarding Inspection Report 50-213/88-
05, Connecticut Yankee Atomic Power
Company (8 pages) (ANO £803140417 &
8803140422)

IN 88-63 "High Radiation Hazards from
Irradiated Incore Detectors and Cables"
(10 pages) (ANO 8808090264)
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Re: FOIA-89-472
APPENDIX B

RECORDS BEING PLACED INTO THE PDR UNDER THE ABOVE REQUEST NUMBER
NUMBER DATE DESCRIPTION

1. 7/6/84 Memo for V. Stello, Jr. from H. R.
Denton, re: PWR Reactor Cavity
Uncontrolled Exposures, Generic
Letter Implementing a Generic PWR
Technical Specification ( 17 pages)



Re: FOIA-89~-472

LPPENDIX C

RECOKDS AVAILABLE THROUGH ANOTHER PUBLIC
DISTRIBUTION PROGRAM

NUMBER  DATE

DESCRIPTION

Report to Congress on Abnormal
Occurrences, NUREG-0090 (This is a
guarterly report that started in
January 1975. Enclosed is an
abstract from the latest report.)

Occupational Radiation Exposure at
Commercial Nuclear Power Reactors
and Other Facilities, NUREG-0713,
(There are 28 reports in this series,
Enclosed is an abstract from the
latest report.)
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‘ £y UNITED STATES
e NUCLEAR REGULATORY COMMISSION
ety 4 WASHINGTON, D € 20658
2l July 6, 1988
q'ooo‘
MEMORANDUM FOR: Victor Stello, Jr., Deputy Executive Director
i for Regional Operations and Generic Requirements
FROM: Harold R. Denton, Director
Office of Nuclear Reactor Regulation
Richard C. DeYoung, Director
~ Office of Inspection and Enforcement
SUBJECT: PWR REACTOR CAVITY UNCONTROLLED EXPOSURES, GENERIC

LETTER IMPLEMENTING A GENERIC PWR TECHNICAL SPECIFICATION

Over the past several years, the staff has observed at least 9 overexposures

and uncontrolled exposures occurring at PWRs when personnel enter the reactor
cavity for leakage inspection when the incore neutron flux thimbles are with-
drawn. In spite of past regulatory efforts to correct the situation (including
1E Circulars, Notices, inspections and civil penalties), roughly one overexposure
per year has occurred, with two additional occurrences since the problem was
last reviewed with the Committee to Review Generic Requirements (CRGR) in
November, 1982. In view of this continuing trend, prompt action is needed to
assure that plant personnel are not unnecessarily and inadvertently overexposed.
The pressing concern is that personnel entry into the reactor cavity with thim-
bles withdrawn involves entering a field in which the exposure rate is from

100 R/hr to over 2,000 R/hr. Acute exposures sufficient to cause serious radia-
tion injury are possible at these radiation levels with just a few minutes
exposure, particularly if even a minor delay or mishap should occur. It is
fortuitous that, to date, only benign overexposures or uncontrolled exposures

have happened.

A summary of reactor cavity overexposures and uncontrolled exposures is provided
in Table 1 (Enclosure 2), with attendant reactor cavity details provided in
Figure 1 (Enclosure 3). Additional background information regarding the reactor
cavity uncontrolled exposures is provided in Enclosure 4.

Previous regulatory efforts to correct the problem and avoid additional over-
exposures focused on after-the-fact enforcement actions - civil penalties,
circulars, etc. These actigns have not been effective, since the uncontrolied
exposures continue. The approach we intend to take is directed at preventing
such exposures by enhancing the physical oarriers and through controls exercised
by 2 level of plant management equipped to make decisions regarding the potential

F42718D436 1@9,;



consequences of personnel entries into the reactor cavity. By technical spec-
ification, we will require access to the reactor cavity to be controlled by a
single key lock, which can be opened only with the direct concurrence of two
relatively high management officials, i.e., the plant radiation protection
manager and thg operations manager or equivalent positions. The costs of
this protective measure are trivial, and the requirements are intentionally
limited and specific to affect only this unique problem area. Further, the
staff has considerec the safety-safeguards impact of imposing & single key
lock on this existing barrier and has concluded there is no impact on plant
safety.

This memorandum is to advise you of the staff concern in this area, outline
the actions intended by the staff, and provide pertinent background irforma-
tion. A generic PWR Technical Specification change (Attachment ) of Enclosure
1) directed at controlling this potential for severe overexposures will be
effected by generic letter (Enclosure 1-Draft). This matter has previously
been discussed with CRGR. Since a major improvement in safety can be gatned
with the trivial burden of a Technical Specification implementation and a
simple lock change, we will proceed with this action without delay unless you

have objections.
// d\’(m

Harold R. Denton, Director

Office of Nuclear Reactor Regulation
- /‘/ ¥

P R

Richard C. DeYoung, Director

Office of Inspection and Enforcement

Jsures:

mple Technical Specification and Draft Generic Letter

ble 1, Summary of PWR Reactor Cavity Uncontrolled Exposures
3. Figure 1, Reactor Cavity Arrangement
4. Background Information

cc: See next page
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ENCLOSURE (1)
DRAFT GENERIC LETTER

TO ALL PRESSURIZED WATER POWER REACTOR LICENSEES AND APPLICANTS FOR
OPERATING PWR LICENSES

Gentlemen:
SUBJECT: IMPLEMENTATION OF GENERIC TECHNICAL SPECIFICATION 6.12.3

AT PRESSURIZED WATER POWER REACTORS (GENERIC LETTER 84-XX)
Sections 20.101, 20.201, 20.202 and 20.203 of Title 10, Part 20 of the
Coce of Federal Régu]ations provide requirements for controlling access and
exposure in high radiation areas. Over the past several yea;;. the NRC staff
has noted an unaccep;able trend of overexposures and uncontrolled exposures
éssociated with pressurizec water reactor (PWR) cavity entries while thimbles
are withdrawn., In spite of industry efforts and past regulatory efforts,
including Office of Inspection and Enforcement Circulars and Notices and
Regional inspections and Civil penalties, it appears certain that additicnal

overexpesures will occur unless more positive control is gained over PWR

reactor cavity entries,

To effect this positive control and enhance the regulatory requirements noted
abcve, the staff is requiring all licensees of pressurized water reactors
which have incore thimbles which enter the bottom of the vessel, and appli-
cants for licenses for such PWRs to implement a new generic technicel specifi-
cation to improve access coq}rol. An acceptable approach is to require: 1) a
single lock and key for*access to the reactor cavity, and 2) approvals for entry
into the reactor cavity from two relatively high level management officials,
i.e., the facility radiation protection manager and the operations manager or
managers in equivalent positions. This sample Technical Specification is pro-

vided as attachment 1, "PWR Generic Technical Specification 6.12.3."



You should request the staff to modify your Technical Specifications to
incorporate this generic technical specification or an equivalent alternative

in sufficient time for it to be implemented by your facility by *

This action has been approved by OMB Clearance

Number &

Questions regarding this matter should be direcied to your NRC Project Manager.

Sincerely,

Darrell G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

*The staff proposes that implementation be required by the first outage of suffi-
cient duration to complete the required installation or the next refueling outage.



ATTACHMENT ) .

SAMPLE PWR GENERIC TECHNICAL SPECIFICATION 6.12.3

6.12.3 In ad&;tion to the requirements of 6.12.1 and 6.12.2, access to the

reactor cavity shall be controlled by:

a. a radiation work permit approved by both the piant radiation

protection manager and operations manager; and

b. @& door Jtilizing @ single key* and lock for access. The key
shall be controlled by the plant radiation protection depart-

ment and reieased only following the joint approval noted in a,

above.

*An additional master key will be available only for use in the event of an emergency.



ENCLOSURE (2)

TABLE 1
SUMMARY OF OVEREXPOSURES AND UNCONTROLLED EXPOSURES
ASSOCIATED WITH REACTOR CAVITY ENTRY - 1972 to 1984

: VIOLATION
DOSE AREA OF AREA TIME INDIVIDUAL | ACTIVITY 0 CFR 20.175 R\TJC!H
DATE PLANT RECEIVED |Rx CAVITY |[D0DSE RATES | IN AREA INVOLVED INVOLVED 011 bll6.12 PNLT
L Inspect for o
2/88 OBINSON 2 0.5 Rem Rx Cvty 75<100R/hr 30 sec Reactor leaks into X | r| a6
Sump Area Uperator Rx Cavity
RPT
Shife 1
10/83 TURKEY POINT| 1.3 Rem Rx Cvty >50 R/hr <l min Terhnical X ] Xl -0%'
3 Sump Area Rdvisor
HPT jind
3/82  RION 5 Rem Rx Cvty | 3150 R/nhr 67 sec Shift x| x X 1004
["9‘"°'§p1
Sump '_hmngl
4780  DAVIS-BESSE | 5 Rem (3] VICINitY 205 gy, 45 sec | Chem anz 0 13
detector hodsing Rad Tecgg;A 6.1
4/79 BURRY 2 10 Rem Rx Cvty | >45 R/hr = | ~ 15 min Shift R X x| x| 15«
21000 R/hr Supervisor 6.4
o1
K EWAUNEE 2.8 Rem Rx Cvty 2000 R/hr <30 sec Shift i i
Supervisor 6.13
HPT
S oo Nuclear  [Check lignhty
and platf uc [ 9
4/76 IN%NT 10 Rem oenegth R: 666 B/hr 100 sec Plant for i B8 X m
vesse) 11 R/min Nperator relamping 6.11
Platform Inspect for
376 piow RRem BelowRr  lopes p/ne [142.5 min  [Management [leaks into X 13K
Vessel in Rx £ Rx cavit
. ¢ Individua)l y
vty |
10/72 FOINT BEACH 5 Rem  Keyway asses} >2OUGV R/hr| 18 sec Asst Mgr, [ Kol X 0
to Rx Cvty Nut Pwr Div
i ; MOR
R TR AT, < 45 —
fmount of time spent 1n the reactior ACTINITY IWsQuwiD « Wirtually eemry tncioent (5 rwlitee

Tavle ) wfy

DATF . Bate f pant
PUANT & Plany where incident ociurred

DOS! RECEIVID . whole bog
.
ARES OF B1 CavlTr

ARCA DOSE RATES « Leos rates 18 the ares whery the
woAvigue) Inenlend mete leed the

ngividus
ol

Ta0Iat0on G04e received by
TRCR e g Ower/ T adveriant

Tint ix Aj(a .
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ity tarough the reacior wise!l flange
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YIOLATION « Yyrw of wiclation ciled By Il /Grgion:
101 « gose in eareiy of 1lendery
P01 « inaceouile suteps
TS 6.02 « lech Spec reguireeraly
regarding Righ radialior ares accesy
ang controly (1 4y plent apectific)
R L fatlym 10 provide o0 B pr
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ENCLOSURE (4)

PWR REACTOR CAVITY UNCONTROLLED EXPOSURES
BACKGROUND INFORMATION

A. BACKGROUND

The trends related to PWR reactor cavity uncontrolled exposures are clear -
since 1972 (at PWR's) there have been 9 occurrences including 6 overexnosures,

1 near overexposure, and 2 reported uncontrolled exposures during reactor cavity
entry. These incidents have occurred at a rate of about one per year since 1976,
despite NRC efforts which have included additioral recommendations disseminated
by 1€ Circular No. 76-03 (1/13/76) “Radiation Exposures in Reactor Cavities";
information and suggestions promylgated to licensees via 1E Information Notice
82-51 (12/21/82), “"Overexposures in PWR Cavities"; civil penalties, and
corrective actions taken by licensees. An additional IE Information Notice
84-19 (3/21/84), "Two Events Involving Unauthorized Entires into PWR Reactor
Cavities" has recently been issued to note ‘the continuing problem. Recog- :
nizing this trend earlier, the staff proposed stringent control measures

in September of 1982. CRGR advised rejection of the staff proposed measures as
noted in the "Minutes of CRGR Meeting Number 24" (Enclosure 4, Attachment A),

and the proposed action was not taken at that time. CRGR had proposed 2 post-
occurrence deterrence utilizing very strong enforcement actions such as

civil penalties, plant shutdown and license suspension in lieu of the staff's
preventative proposals. At‘Fhis point, it is apparent that increased fines

have not been effective’ and it is doubtful that such actions as plant shut-

down or license suspension of the facility or individual would be imposed.
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Such actions would ho doubt be extremely effective, however, they would pro:
bably be construed to be excessive enforcement action, unless a8 fatality
occurred. The trend still continues, and the potential for serious, life

threatening over-gxposure remains high, or increases.

A summary of these reactor cavity incidents is provided in Table 1 of Enclo-
sure (2) - special attention should be directed to the very hr?ef time in area,

doses received, and extremely high dose rates. It should also be hoted that

!

the overexposed individual (e.g., the shift superviscr) was comonly the
individual administk;tively in charge of controlling reactor cqvi:y entries.
In fact, the staff believes that the number of uncontrelled’/inadvertent
exposures is actually much greater than those reported. Even though many
unplanned exposures in these circumstances may have occurred, it appears
that most have not resulted in exposures high enough to meet the criteria
for requiring a report to the NRC. Any entry into these extremely high dose
rate areas is potentially hazardous. I1E notices and circulars do not appear
to be completely effective in that they have had no lasting effect. Civil
penalties at presently assessable levels have not appeered to be 2 major
deterrent to continued violations of NRC regulations or licensee procedures
and requirements in the industry as a whole. Some licensees are repeat
offenders in this area or closely related areas (e.g. steam generator entry).

L 8
®



In general, reactor cavity entry overexposures and uncontrolled exposures have
occurred when 2 member of shift supervision (i.e. shift personnel in leadership
positions) has entered the reactor cavity (see Figure 1/Enclosure 3) while }he
incore thimbles were in the withdrawn position. In several instances, shift
supervisory personnel have authorized reactor cavity entry without verifying
that adequate.brecautions have been taken (e.g., surveys, high range dosimeters,
high range survey meters, stay time calculations, briefings) for those making
the entry. Regulatory overexposures can occur within a metter of :minutes at the
access to the reictor cavity, and within a matter of moments within the
cavity. In the vicinity of the thimbles (general area dose rates greater
than 2,000 R/hr, contact dose rates as high as 20,000 R/hr to 40,000 R/hr),
ecute exposures sufficient to cause clinical (if not lethal) radiation

injury effects are possible within only a few minutes (e.g., 2,000 R/hr =

33 R/min). Additionally, a plethora of potential distractions and circum-
stances for potential accidents,which could lead to deiivs in very high
radiation areas, exist in the reactor cavity (e.g., poor or inoperative
lighting, tight spaces and close clearances, obstructed vision, reactor
flange seal leaks, sump problems, cavity floor flooding). Under these
conditions and in view of the inadequate performance of surveys and

failure to adhere to existing controls (which has continued and possib]y
deteriorated) on the part of many licensees, it is fortuitous that only

relatively benign overexposures have occurred.

[N
B. DISCUSSION OF TECMNICAL SPECIFICATION IMPLEMENTATION

The intent of the proposed Technice)l Specification 6.12.3 (Attachment 1 of
Enclosure 1) is twofold: (1) to enhance the physical barrier that prevents
ordinary access, and (2) require administrative controls which force evaluztion

of entries by two separate supervisors, thus establishing direct and high level
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licensee management cognizance and responsibility for reactor cavity entries.
Physical controls would be enhanced by allocating @ single iock and key for
the reactor cavity entryway. At present, all high radiation areas are ;
required to be locked (and alarmed or guarded), however, typically a singlg

key will open 111 high radiation area locks, and keys &re held by the shift

supervisor.* Administrative controls would require both the radiation pro-
tection manager and operations manager (or managers in equivalent positions)

to approve key issue and the RWP controlling access for reactor cavity en’ries.
This requirement m;y force comnunication between radiation protection and opera-
tions-one of the main problems noted in IE's Information Notices - and addi-
tionally takes approval aothority out of control of the major violators (qnd
victims of reactor cavity entries) - the shift personnel in leadership posi-
tions (e.g., the shift supervisor and assistant, shift test engineers, shift

technica) advisors, reactor operators). The responsibility for entry would be
assigned to higher level managers, who, in light of this responsibility, may

assume a more objective perspective of the Beed for 2dequate controls, and
who may be more apt than those in the past to review the necessity for entry,

and consider all station objectives, including radiation protection.

The major costs (per reactor) associatgd with the implementation of this
Technica)l Specification are the administrat;ve costs of the technical
specification change. Other costs include rep\acing the lock presently
required and in place for n1gh radiation area control of the reactor
cavity with an exclusife use Jock (lock and labor - $500, 2 hours in a

10 mR/hr radiation field for a dose of 20 mrem), and the development

*1n the event of an emergency, access may be gained through the use of a master key.



and implementation of control procedures - essentially a modest change

to existing procedures (about one staff week of effort, - $2,000).
Benefits and costs avoided include the elimination of reactor cavity over-
exposure, dose :voided. avoidance of the temporary loss of worker availe
ability (due to administrative requirements or health effects - $3,000/staff
week), avoidence of debilitation of workers and related health treatment,
avoided 1nsurance/iiab111iy costs and other adverse effects. The following
provides a rough basis for estimating the number of overexposures over the
coming 30 years with turrent trends:

. average of 1 uncontrolled exposure per year

. 5 of the last 8 events involved overexposures

. assume 30 years operations for PWR's

. 30 PWR's in operation presently, at.least 30 over‘tne next 30 years

. the problem does not occur at BWR's

Thus, 30 years x 1 per year x 5/8 are overexposures = 1§g + 19 overexposures.
. This number would be somewhat higher with more PWR's in operation. There is

presently no empirical -basis for estimating potentia) fatalities.

Alternative control measures considered by the staff include: additional
rulemaking aimed at conteolling very high radiation areas; requirements to
eliminate the need to en}er the reactor cavity; requiring an area radiation

monitor in the cavity; additional RWP requirements; additional specific
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training for rediation protection and operation personnel; imposing loss of.
qualifications on violators; and recommendation of engineering controls to

control reactor cavity leakage. Most of these alternatives are described in
the staff's September 15, 1982 letter, "CRGR package for 1&E Circular on the

Recent Zion Overexposure", (Houston to Jordan).

If further incidents occur, & valuable deterrent action in some instances would
be the consideration of criminal prosecution for knowingly violating regulations
in addition to or in lieu of civil penalties against a utility., The Office of
Investigation couId‘be asked to develop the facts promptly concerning any future -
incidents. It does not appear that any recent events related to reactor cavity
uncontrolled exposures should receive such scrutiny, based on available incident

reports and regional investigations. If the facts warrant, such matters would be

submitted to the Justice Department by 01.

In addition to the apparent need for action from a safety standpoint, it appears
that such action would be consistent with both the purpose of 10 CFR 20.1 and
the CRGR Charter Purpose, which includes controls “... to reduce the exposure

of workers to radiation in implementing ... requirements."
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ATTACHMENT A

AN FIRe Wil ldam O, Nircks

Sree.

D BJECT: .

The Committee to Review feneric Requirements met on Wednesday,

1392
1-

NE VALY R

frecutive rector for Operations

yictor Stello, Jr., Chatrman
Comittee to Review feneric Peauirements

MINUTES OF CRGR MEETIYNG NUMBER 24

Noverber 3,

A 1ist of attendees 1s enclosed, _

from 1.5 p.o,
J. Cunninghas (1E) presented for CRGR review the proposed 1L
T™e purpose of the

bulletin titled Overexposures in PR Cavities,
hulletin {s to Inform PR 1icensees (Ols) and perrit holders (cps)

of (a) events with potentfally signiffcant impact on the health and

safety of workers, (b) circusstances surrounding several violations

of the requirements of 10 CFR 20 and (c) required ections to prevent
reoccurrence of those events, The staff belfeves that these violations
of 10 CFR 20 are indfcative of unsafe practices currently e=ployed

it some faciliftes and that these practices are of a nature that
additional (potentfally more severe) violatfons are 1fkely unless

preventive actfon s taken,

A 4ircussion of the actions required by the bulle

tin and costs
essociated with those actions follows: 5

(a) A review of procedures to eliminate the need to enter the
resctor cavity, This should require no more than 1 staff-
month of effort by an enginesr, For those plants that currently
do nut allow entries into the cavity while the incure thimdles
are out of the core, the fmpact fs negligidle, For those
plants that routinely experfence refueling pool leaks and
are 81lowing cavity entries, several alternatives have been
suggested to =inimize the fmpact. The cost of these alternatives
ranges from several thousand dollars for requiring reinsertion
of the thimbles to @& vary cinfmal cost for a leak detection
system, Fi1ling the refueling pool fs usually a critfcal path
effort and reinsertion of the thimbles can add as much os 6
hours thereby poasibly extending the outage for 6 hours., On
the other hand, the Farley plant has devised a leak detection
system which consists of polyethelene bacs, fixed below each
refueling pool seel, fitted with leak-off tubes that direct
any leakage to a central collection point. The method ‘o
elininate cavity entries 1s left to the licensee or permit

holder.
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(5) The evalustion of the need for an area radiation monitor in
the cavity including documentation of the evaluation, This
should require no rore than 1 staff week of effort by 3
health physicist (HP). The evaluation of need 13 left to the
licensee to winfmize the fepact of this recommendation on
those 1icensees that do mot make eantries into the cavity ares.

(¢) Requiring all personnel that enter the reactor cavity ares for
fnspection/wort to be fssved a radfation work perwit (RWP)
wil) cause some licensees that currsatly exeapt BWP requirewments
{f escorted by HP to revise thelr procedures, Review, revision
and approval of the AP fssuance procedures will require ) to
2 staff weeks per plant, Jwp)lewentation of the new procedure
{s another fepact on the licenses; however, the added small
incresent of the number of RWP's {ssuved by this new procedure
would be negligible compered to the large nusber of RwPs

fssved each ysar at 2 plant,

(d) Review and wpgrading of HP, and Operations trafning prograss
to include training oa spectific radfological hazards 1n the
reactor cavity should mot require aore than 2 staff weeks of
effort by the utilfty training staff, Integrating the radfation
hazards training into the existing training/retraining prograes
at the plant, minfmizes any fwpact of fwplewenting this

recommendition,

1E belfeves that the benafit to be derived from the proposed bulletin
fs the terwination of a serfes of overexposures resulting froa
frnspections of lower reactor cavities in PWRs, These overexposures
have averaged s1ightly Tess than one par year since 1972, and t he
staff 1s of the view that fssuance of this twlletin may prevent 3
potentially more serfous exposure from occurring. Although the
highest dose experfenced in one of these Incidents so far has been

10 rews, the racdiation field (2000 R/KR) in the cavity with the
thinbles down can deliver potentfally 1{fe-threatening doses 1na

short time perfod,

The Comittee is of the view that breakdowm fn management controls
that results in overexposure events of this nature ?viohuon of 10
CFR 20) should be addressed through strong enforcement action,
Where the~e 1s repeated occurrences of regulation violation, very
strong enforcement action such as civil penalties, plant shutdown
and license suspension should be considered, particularly where 2
knowledgeable person such 2s a reactor shift supervisor 1s Ynvolved,
end disregards prudent health phy.ics practices. Therefore, the
Cocrnittee recommends that the proposed bulletin not be fssued but
that the following Information be issued prowptly by the Mrector,

ho!écfs._ _ : _
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(a)

(b)

(c)

(d)

information concerning the readiologice) hazards pssociated
with individuals erterinp reactor covities,

Misterics] Information concerning overexposuras associated
with Individuals eatering reector cevities

x copy of the $100,000 ¢ivil penalty recently issued to Iter
concerning overexposure of @ shift suservisor entering the
reactor cavity,

A clear indication that NRC wil) stronqgly consfder the full
range of enforcement actions including (1) larqest fines, (E)

plant shutdown, (3) lMcense suspension and (&) combinations cf
! through 3 to address overexposure of this nature (violaticn

of 10 CFR Part 20).
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