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UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF NUCLEAR REACTOR REGULATI ON
WASHI NGTON, D.C. 20555

August 15, 1988

NRC | NFORVATI ON NOTI CE NO. 88-63: HI GH RADI ATI ON HAZARDS FROM | RRADI ATED
| NCORE DETECTORS AND CABLES

Addr essees:

Al'l holders of operating licenses or construction pernits for nucl ear power
reactors, research reactors and test reactors.

Pur pose:

This information notice is being provided to alert addressees to the recent
hi gh exposure event at Surry Unit 2 resulting fromthe failure to adequately
eval uate the radiation hazards present during work involving irradiated incore
neutron detectors. Sinilar events have occurred at other facilities and are
summarized in Attachment 3. It is expected that recipients will reviewthe
information for applicability to their facilities and consider actions, as
appropriate, to avoid simlar problens. However, suggestions contained in
this information notice do not constitute NRC requirenents; therefore, no
specific action or witten response is required.

Description of Circunstances:

On March 3, 1988, with Unit 2 at 100-percent power and the containment at
subat nospheric pressure, two instrunent and control (1&C) technicians and one
heal th physics (HP) technician entered the Surry Unit 2 containment to free a
stuck incore detector and drive cable, transfer it to a storage |ocation, and
repl ace the detector and associated drive cable with new equi pment (see
Figure 1). According to the licensee's event investigation report, the "A"
det ector cabl e becanme nechanically bound in the "B" 10-path transfer device
(the incore detector systemwas being operated in the "Enmergency" node at the
ti me because the "B" incore detector was inoperable). This resulted in the
"A" detector and cable being |lodged in the core. The binding was a result of
the 10-path transfer device becom ng m saligned when the 10-path transfer
device attenpted to rotate to the next core thinble position while the cable
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was still inserted in the previous core thinble |ocation. The bound cable
could not be electrically retracted fromthe core.

During efforts to dislodge the detector, about 100 feet of the cable attached
to the detector were manually pulled into the Seal Table Room through the
pol ar crane wall, and taken up on the "A"-drive-unit reel assenbly in the
outer annulus area. As the incore detector was pulled up to the penetration
t hr ough
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the crane wall (see Figure 2), the HP technician noted rapidly increasing
radi ation |l evels near the transfer tube which soon exceeded the maxi num
onscal e reading of his survey neter (1000 R'hr). He then ordered the work
stopped and the work platform evacuated. Dose estinmates performed by the

i censee show that whol e body doses for the three workers ranged from
approxi mately 700-1000 nrem The worker who held and pulled the cable
received a dose of 800 nmmemto his hand. The beta dose contribution to the
wor kers was snmal | because the stainless steel tube casing through which the
activated drive cable was inserted effectively attenuated the beta radiation.

Subsequent |icensee and NRC regi onal review of the event reveal ed several key
factors that contributed to the incident.

1. Failure To Adequately Eval uate the Radi ati on Hazards Present During Work
on an | ncore Detector

Li censee personnel had freed stuck detectors several tines in the past.
Radi ati on | evel s associated with the detector typically ranged between 5
and 35 R'hr; the drive cable had never exhibited significant induced
activity. The principal radionuclide of concern in the drive cabl es used
at Surry is manganese-56, which has a half-life of 2.56 hours and which
accounts for 99 percent of the dose rate once it has reached equilibrium
in the core. (NOTE: the principal radionuclide of concern may vary
dependi ng on drive cable conmposition and core irradiation/decay tine.)
The reason for the typically low activity levels of the drive cable in
the past at Surry is that either the cable had resided in the core for
only a short tine or that it was allowed to decay to background | evels
between the tinme it was renoved fromthe core and the tine it was
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withdrawmn into the Seal Table Room However, in this event, the drive
cabl e (which had been in the core at 100-percent power for 26 days) had
decayed for only 15 m nutes before being w thdrawn through the Seal Table
Roominto the outer annulus area and, therefore, was highly radi oactive.
The licensee failed to evaluate the radiation hazards fromthe drive
cabl e and several feet of activated cable were manually pulled into the
outer annulus area before the HP technician halted work and ordered al
personnel out of the area. Survey neter readings of nore than 1000 R/ hr
were nmeasured 12 inches fromthe cable.

2. Use of Inadequate Procedures Wth Insufficient Radiological Controls

Because no special procedure was avail able for freeing the stuck incore
detector, the licensee wote a tenporary change to the normal procedure
for replacing the detector to cover this operation. This procedure
change did not offer any precautions about assessing the detector's

| ocation and stay tine (irradiation time) in the core or the resultant
detector or cable radiation levels. It also did not contain any
stop-work limtations based on neasured radiation levels or steps to
permt wthdrawal of the detector through the Seal Table Room and up to
t he pol ar crane wall.
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Finally, this procedure did not have any requirenments for using extremty
dosineters while manually retracting the drive cable. |If this procedure
had been formally reviewed (as is required by the |icensee's Technica
Speci ficati ons when the purpose of the procedure is changed), the radio-

| ogi cal controls described above m ght have been incl uded.

3. Lack of Communi cation Anpong | ndividuals and Work G oups

Performance of this job under a Standing Radiation Work Permt (RWP)

i nstead of under a Special RW allowed the job to be carried out w thout
prior review by Health Physics personnel or establishment of specia
radi ol ogi cal controls. The HP technician covering the job did not
recei ve an adequate pre-job briefing and was not provided with

sound- power ed headphones to conmunicate with the control roomduring the
job, as were the other two technicians perform ng the work. Therefore,
he was not aware of the detector's location as it was being w thdrawn.
In addition, all three individuals performng the work were wearing
respirators (because of reduced oxygen in the subatnmospheric

contai nnent), further hindering communicati ons anmong the nenbers of the
work party.
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As a result of this event, the licensee has initiated certain corrective
actions which include the follow ng:

(a) Revision of the procedure to replace incore detectors to include steps to
free stuck detectors. Performance of this procedure will require the
approval of the HP Shift Supervisor, the use of a Special RW
limtations on manual wthdrawal of the detector drive cable, and an
eval uation of radiol ogical hazards and detector |ocation.

(b) Revision of appropriate training prograns and procedures to incorporate
the |l essons learned fromthis event.

(c) Inform ng appropriate station personnel of the key points and | essons
| earned fromthis event.

Di scussi on

Irradi ated conponents, such as incore flux detectors and attached drive
cables, can create radiation fields in which perm ssible occupational dose
standards can be exceeded in less than a few seconds and acute exposures,
sufficient to cause serious radiation injury, are possible with just severa

m nut es of exposure. The event at Surry and a simlar incident involving the
manual freeing of a stuck incore detector at Indian Point 3 in 1980 were both
the result of the licensee's failure to evaluate the radiati on hazard fromthe
neutron activation of the incore flux detector drive cable. 1In both cases,
the irradiated drive cable itself, which had not been allowed to decay
sufficiently after being renoved fromthe core, was the contributing factor to
t he high exposures at Surry and the overexposures at |Indian Point.
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The Surry event is just one in a series of overexposures or near overexposures
in which a | ack of management oversight |ed to inadequate radiol ogi cal assess-
ment and a resultant |ack of proper control over work activities involving

i rradi ated conponents. Several NRC and Institute of Nucl ear Power Operations
(I NPO) generic comuni cations have been i ssued over the |ast several years
inform ng |icensees of the dangers involved with entry into high radiation
areas (see Attachnent 4). On June 13, 1988, the NRC i ssued a Notice of Viola-
tion and Proposed Inposition of Civil Penalty in the amount of $100, 000 for
the Surry event to enphasize the inportance of using proper radiologica
procedures in high radiation areas.

No specific action or witten response is required by this information notice.
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If you have any questions about this matter, please contact one of the techni-

cal contacts |listed bel ow or the Regi onal Adm nistrator of the appropriate
regi onal office.

Charles E. Rossi, Director
Di vi sion of Operational Events Assessnent
O fice of Nucl ear Reactor Regul ation

Techni cal Contacts: Charles S. Hi nson, NRR
(301) 492-3148

Crai g Bassett, RII
(404) 242-5570

At t achnent s:

1. Figure 1, Typical Westinghouse I ncore Neutron Monitoring System
2. Figure 2, Relative Positions of Individuals During |ncident
3. Related Event Sunmaries
4. Past Rel ated Correspondence
5. List of Recently Issued NRC Information Notices
Attachment 3
IN 88-63
August 15, 1988
Page 1 of 2

Rel ated Event Summari es

Overexposure of Workers Retrieving Stuck Incore Neutron Detector
(I'ndian Point 3, PWR)

| nspection

Report No.: 50- 286/ 80- 09

Event Date: 6/ 24/ 80

Event Cause: Lack of Maintenance Procedure

Abstract: VWhen a probl em devel oped with retrieval of a neutron fl ux

detector, two instrunent and control (I1&C) personnel and a
heal th physics (HP) technician entered the contai nnent to

i nspect and repair the noveabl e detector system \Wen it was
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di scovered that the drive cable was severed, the workers
decided to retract the cable by hand (wi thout benefit of
approved procedural guidance). After w thdraw ng, cutting, and
baggi ng approxi mately 90 percent of the cable, the remaining
8-10 feet of cable were extracted. The detector was cut off
and put in a shielded container; the remaining cable was bagged
and set between one of the |1&C workers and the HP technician
When the HP technician noticed that the dose rate above the
bagged end cabl e section was nearly 200 R/ hr, he evacuated the
area. This incident resulted in quarterly exposures to the two
| &C workers of 4.2 and 4.1 rem whol e body, 7.1 and 8.2 rem
skin, and 43.7 and 17.1 remextremty, respectively. One of
the corrective actions taken by the |licensee to prevent a
recurrence of this event was the preparation of a procedure for
renovi ng and repl acing i ncore detectors.

Traversing Incore Probe (TIP) Room Entry (Vernont Yankee, BWR)

| nspection
Report No.: 50-271/85-21

I NPO SER 50-85

Event Date: 8/ 8/ 85
Event Cause: | nexperienced HP Techni ci an
Abstract: After a TIP probe had remained in the core at 90 percent power

for nore than 2 hours (because of a TIP drive power loss froma
shorted TIP ball valve sol enoid), the probe was nanual |y
cranked into its storage area inside the TIP room Since a
radi ati on work permit (RWP) was required in order to enter the
roomto
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repair the ball valve sol enoid, a backshift HP technician
prepared to survey the area to gather information to fill out
the RWP. After notifying the shift supervisor, the HP techni-
cian and an auxiliary operator entered the room Using a
hand-hel d ioni zati on chanber, the HP technician neasured dose
rates near the door of 200 R'hr. The HP technician then pro-
ceeded further into the roomand neasured dose rates of
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1000 R/'hr near the core probes using a teletector. After the
HP technician noticed that his 0-500 nR dosi neter was of fscal e,
the two individuals left the room The HP technician received
1.3 rem the auxiliary operator received 270 ntrem The

radi ati on hazards of an activated TIP and cable were

i nadequat el y eval uat -ed because the HP technician had little
experi ence on what precautionary actions to take upon
encountering the high exposure rates that existed in the TIP
room Anong the corrective actions taken by the |licensee to
prevent recurrence of this event were issuance of procedures
for TIP roomentrance (including an RAP requirenment for al
entries), HP training on the |l essons learned fromthis
incident, and installation of a TIP roomrenpnte area radiation
nmoni t or.
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Past Rel ated Correspondence:

I NPO Significant Event Report (SER) 6-88, "Uncontroll ed Radiati on Exposure,"
March 9, 1988.

| E Information Notice No. 86-44, "Failure To Foll ow Procedures When Working in
Hi gh Radi ati on Areas," June 10, 1986.

I NPO Significant Event Report (SER) 50-85, "Uncontrolled Personnel Radiation
Exposure,"” Novenber 4, 1985 (discusses two events).

I NPO Significant Operating Experience Report (SCER) 85-3, "Excessive Personne
Radi ati on Exposures," April 30, 1985.
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LI ST OF RECENTLY | SSUED
NRC | NFORMATI ON NOTI CES
I nf ormati on Dat e of
Noti ce No. Subj ect | ssuance | ssued to
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88-62

88-61

88-60

88- 04,

88-59

88-58

88-57

88-56

88-55

Recent Fi ndi ngs Concer ni ng
| mpl ement ation of Quality
Assurance Prograns by
Suppl i ers of Transport

Packages

Control Room Habitability -
Recent Reviews of Operating
Experi ence

| nadequat e Desi gn and
Installation of Waterti ght
Penetration Seal s

Mai n Steam | sol ati on Val ve
Gui de Rail Failure at

Waterford Unit 3

Pot ent i al

Pot ent i al

Rectifier

Pot ent i al

Pot ent i al

Swi ng Bus

| nadequate Qualification
Suppl emrent 1 and Documentation of Fire
Barrier Penetration Seals

Problens with
ASEA Br own Boveri
Ti me- Over current

Loss of Safe
Shut down Equi pnent
Premature Silicon Controll ed

Problens with
Silicone Foam Fire Barrier
Penetrati on Seal s

Probl ems Caused
by Single Failure of an
Engi neered Safety Feature

8/ 12/ 88

8/ 11/ 88

8/ 11/ 88

8/ 9/ 88

8/ 9/ 88

8/ 8/ 88

8/ 8/ 88

8/ 4/ 88

8/ 3/ 88

Al'l hol ders of NRC
qual ity assurance
progr am approva
for radi oactive
mat eri al packages.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

Al'l hol ders of COLs
or CPs for nucl ear
power reactors.

3R

Operating License
Construction Permt
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