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UNI TED STATES
NUCLEAR REGULATORY COM M SSI ON

OFFI CE OF NUCLEAR REACTOR REGULATI ON AND
OFFI CE OF NUCLEAR MATERI ALS SAFETY AND SAFEGUARDS
WASH NGTON, D.C. 20555

Aoril 14, 1994

NRC BULLETIN 94-01: POTENTI AL FUEL POOL DRAI NDOWN CAUSED BY | NADEQUATE
MAI NTENANCE PRACTI CES AT DRESDEN UNIT |

Addr essees

For Action:

Al holders of licenses for nuclear power reactors that are permanently shut
down with spent fuel inthe spent fuel pool (except Shoreham. [Hunbol dt Bay,
Indian Point 1, La Crosse,-Rancho Seco, San Onofre 1, Trojan, Yankee Rowe, and
Dresden 1]

For Infornation:

Al holders of operating Iicenses or construction permts for nuclear power
reactors and all fuel cycle and materials |icensees authorized to possess
spent fuel.

Pur pose

The U S. Nuclear Regulatory Commission (NRC) isissuing this bulletin: (1)to
i nform addressees of the results of a special NRC inspection at Dresden

Nucl ear Power Station Unit | (Dresden 1), (2)to request that all action
addressees inplenment the actions described herein, and (3)to require that all
action addressees provide to NRC written responses to this bulletin relating
to inplementation of the requested actions.

Descriotlon of G rcunstances

Dresden 1, one of three boiling water reactors at the Dresden site near

Mrris, Illinois, was licensed for operation on September 28, 1959, and was
Pernanently shut down on Cctober 31, 1978. Q, January 25, 1994, the |icensee
or Dresden | discovered approximately 200 n8 [55,000 gallons] of water inthe
basement of the unheated Unit | containment. The water originated from a
rupture of the service water system piping inside the containnent that had
been caused by freeze damage to the system The |icensee investigated further
and found that, although the fuel transfer systemwas not damaged, there was a
potential for a portion of the system inside the containment to fail 3nd

result inawpartial draindown of the spent fuel pool (SFP) that contained
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660 spent fuel assenblies. The licensee inplenented several specific actions
to guard against further damege from freezing and appointed ateamto
investigate the status of Dresden 1.

The NRC dispatched ateam of inspectors fromthe Offices of Nuclear Reactor
Regulation (NRR), Nuclear Material Safety and Safeguards, and Region Il tn
conduct a special inspection of the circumstances surrounding the event. The
details of that inspection will be inan NRC inspection report to be issued
shortly. Based on these reviews the following conditions existed:

Heatin% had not been provided to the Dresden 1 containnent for the
1989/1990 and subsequent heating seasons. The lack of heating inside
the containnment under nore severe weather conditions could potentially
have resulted inthe freezing and rupture of the fuel transfer tube.
Failure of the fuel transfer tube could have drained the SFP to several
feet below the top of the stored fuel assenblies. The loss of water
shi el ding would have created onsite personnel hazards from thp high
radiation fields.

* The water quality inthe SFP was poor. The original cleanup and cooling
systemwas shut down in1983; by 1987 the water quality had degraded to
the point that an influx of microorganism had devel oped. Concerned
that the mcroorgani sms mght cause microblologically induced corrosion,
the licensee installed a tenporary sgstem to clean up the pool. The
tenporary system |oroved to be incapable of restoring the water quality
to an acceptable level. Licensee records show that the conductivity 'in
the pool exceeded the technical specification linit of 10 innho per
centimeter by about a factor of two. Aso, the licensee estimited that
aPprom mately 90 stored fuel bundles had | eaki n% fuel pins resulting in
elevated concentrations of cesium137 of about 370 Becquerels/m [l x

102 YG /ml] .

* Anunber of obsolete piping lines fromthe original pool cleanup and
cooling system renained i nthe SFP and were potential siphon paths that
could reduce the pool |evel.

* Because the SFP gate was not installed itcould not have prevented a
draindown of the pool ifthe fuel transfer pool or tunnel had enptied.
The NRC inspectors noted that the gaskets and steel mating surfaces for
the spent fuel gate had been exposed to adverse biological, chenical,
and radiol ogical conditions that may have affected their ability to seal
had the gate been installed.

* The licensee had no SFP leak detection or water inventory program The
observed cracks inthe unlined concrete pool indicated a potential for
pool | eakage.

Site personnel had for some time focused their attention on the operating
units and assumed that no significant problens would occur at Dresden 1.
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Interviews with personnel at the Dresden site (which includes two operating
units inaddition to Dresden 1) showed that, i npart, the weaknesses
identified above were based on an incorrect belief that Dresden 1 could not
cause a serious safety problem because it was permanently shut down. This
belief resulted inaudits and safety evaluations that were not rigorously

i npl enented or that did not include the Dresden 1 systems and progr ans.
However, as noted above, significant safety considerations did exist.

Di scussi on

| t i snecessary to meintain an adequate inventory of water inthe spent fuel
pool to safely store spent fuel. Aproper depth of SFP wat er provides
protection for plant personnel from excessive exposure to radiation from spent
fuel and other materials stored inthe spent fuel pool. Control of the
exposure of plant personnel isrequired by Part 20 of Title 10 of the Code. &0
Federal Regulations (10 CFR Part 20). Rapid loss of SFP water inventory may
result froma failure of pipi n? connected to the SFP or from a siphoning
action of piping as aresult of an inmproper valve alianent. Aloss of SFP
water inventory may also result from afailure of seals or gaskets used as
part of the SFP boundary. If seals and gaskets are allowed to become
degraded, aleak mmy increase rapidly once itinitiates. Failure to have a
leak detection system or awater inventory programmay allow | eakage of SFP
water to go undetect ed.

ProPer mai ntenance and operation of SFP systens i snecessary to maintain water
quality and radionuclides at acceptable |evels. Maintenance of water quality
I snecessary to prevent degradaﬂon of the spent fuel and other stored
mterials stored inthe SFP (i.e., control rod blades or incore instrument
strings).  Proper SFP water treatment programs prevent the bui | dup of
excessive concentrations of radionuclides. Proper maintenance of the SFP and
the support systems would also nitigate the consequences of any potential

rel ease from the SFP.

Re-quested Actions

I'medi ately upon receipt of this bulletin, all action addressees are requested
to take the following actions to ensure that the quality of the SFP coolant,
and the cooling and shielding for fuel or equipnent stored inthe SFP i s not
comprom sed and that all necessary structures and support systems are

mai ntained and are not degraded.

1. Verify that the structures and systems required for containing, cool i ng,
cleaning, level nonitorina and makeup of water i nthe SFP are ogerable
and adequate, consistent with the licensing basis, to preclude high
levels of radionuclides i nthe pool water and adverse effects on stored
fuel, the SFP, fuel transfer components, and related equipment.

2. Ensure that systems for essential area heating and ventilation are
adequate and appropriately maintained so that potential freezing
failures that could cause loss of SFP water inventory are precluded.
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3. Ensure that piping or hoses i nor attached to the SFP cannot serve as
siphon or drainage paths inthe event of piping or hose degradation or
failure or the mspositioning of system valves.

4. Ensure that operating procedures address conditions and observations
that could indicate changes i nSFP level and address appropriate

mei ntenance, calibration and surveillance of available nonitoring
equipment.  This should include any leak detection systens.

Reaui red Response

Al action addressees are required to submit the following written response to
this bulletin:

1. Wthin 30 days of the date of this bulletin, awitten response

indicating whether or not the addressee will inplenent the actions
requested above. | f the addressee intends to inplement the requested
actions, provide a schedule for conpleting inplementation. |fan

addressee chooses not to take the requested actions, provide a
description of any proposed alternative course of action, the schedul e
for conpleting the alternative course of action (i fapplicable), and the
safety basis for determining the acceptability of the planned
alternative course of action.

2. Wthin 30 days of conpletion of the requested actions, areport
confirmng conpletion.

Address the required witten reports to the US. Nuclear Regulatory

Commi ssion, ATTN.  Document Control Desk, \éshington, D.C. 20555, under oath
or affirmation under the provisions of Section 182a, Atonmic Energy Act of
1954, as amended, and 10 CFR 50.54(f). I naddition, submt a copy to the
appropriate regional adninistrator.

Backfit Di scussion

Actions 2, 3 and 4 requested inthis bulletin may represent new staff
positions and these requests are considered backfits i naccordance with NRC
procedures. Because established regulatory requirenents exist but were not
satisfied, these backfits are to bring facilities into conpliance with
existing requirements. Therefore, afull backfit analysis was not per f or ned.
A docurented eval uation was performed i naccordance with NRC procedures
including astatement of the objectives of and reasons for the nodifications
and the basis for invoking the conpliance exception. Itwill be made
available i nthe Public Document Roomwith the minutes of the 256th neeting of
the Conmittee to Review Generic Requirements.

Anotice of opportunity for public comment was not published i nthe
Feerllj il gr because of the urgent nature of the actions requested by the
bul I etin.
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Paperwork. .. Reyct ion Act Statenent

The information collections contained in this request are covered by the
Office of Management and Budget clearance nunber 3150-0011, which expires
June 30, 1994. © The public reporting burden for this collection of information
i sestimted to average 300 hours per response, including the time for
reviewng instructions, searching exi sting data sources, gathering and
mintaining the data needed, and conpleting and reviewing the coillection of
information.  Send coments regarding this burden estimte or any other aspect
of this collection of information, including suggestions for reducing this
burden, to the Information and Records Management Branch (MNBB- 7714),

US. Nuclear Regulatory Commission, Washington, D.C. 20555, and to the Desk
Oficer, Office of Information and Regulatory Affairs, NECB-3019, (3150-0011),
(Office of Management and Budget, \i&shington, D.C  20503.

Conpliance with the following request for infornation isPurer vol untary.
The information would assist NRC i nevaluating the cost o complying with this
bul [ etin:

(1) the licensee staff time and costs to perform requested inspections,
corrective actions, and associated testing;

(2) the licensee staff time and costs to prepare the requested reports and
docunent ation;

(3) the additional short-term costs incurred as aresult of the inspection
findings such as the costs of the corrective actions or the costs of

down tinme:

(4) an estimate of the additional |ong-term costs which will be incurred in
the future as aresult of inplementing commitnents such as the estimated
costs of conducting future inspections or increased mintenance.

NRC i sissuing this bulletin to the informtion addressees to alert themt o
the potential for spent fuel pool draindown under the described conditions.

|t isexpected that recipients will review the information for applicability

to their facilities and consider actions, as appropriate, to avoid sinilar
problems.  However, the requested actions and required responses applicable to
the action addressees are not applicable to the information addressees:
therefore, no specific action or witten response | Srequired from them The
NRC staff isreviewing the need to request actions related to i phon or

drai nage paths at ol der operating power plants and certain fuel cycle

facil ities.
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| f you have any questions about this mattar, please contact one of the persons
listed below or the appropriate NRC project manager.

oalcorm R Knapp, Directi il- £ uis A Rey /

Division of Waste Management Acting Assoclafe Director for Projects

Ofice of Nuclear Material Safety Office of Nuclear Reactor Regul ation
and Saf eguards

Technical contacts: Steve Jones, NRR
(301) 504-2833

Lee Thonus, NRR
(717) 948-1161

Larry Bell, NHSS
(301) 504-2171

Attachment:
List of Recently Issued NRC Bulletins



LI'ST OF RECENTLY | SSUED

NRC BULLETI NS

Bul I etin Date of
No. Subj ect | ssuance
93-02, Debris Plugging of 02/ 18/ 94
Supp. 1 Energency Core Cooling

Suction Strainers
91-01, Reporting Loss of Criti 07/27/93
Supp. 1 cality Safety Controls
93-03 Resol ution of |ssues 05/ 28/ 93

Rel ated to Reactor

Vessel Water Level

I nstrumentation i nBWRs

Debris Plugging of 05/11/93

Energency Core Cooling

Suction Strainers
93-01 Rel ease of Patients After 04/ 20/ 93

Brachyt herapy Treat nent

with Remote Afterloading

Devi ces

Loss of Fill-Ql in 12/22/t2

"Sﬁmﬂl ' Transmtters Manu
factured by Rosenmount

O :‘fiskyg Licensi
CP * Construction Permt

At t achment
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ssued to

Al hol ders of OLs or CPs
for boiling-water reactors
Al holders of OLs or CPs
for pressurized-water
reactors

For Action - Al fuel
fabrication facilities.

For Information - Al
facilities whose activities
include, Hot Cell Opera
tions, Uranium Enrichment
Operations, Uranium Fuel
R&D, and Critical Mss
Operations

Al holders of OLs or CPs
for boiling water reactors
(BWRs) with the exception of
MIlstone, Unit 1, and

Big Rock Point.

Al hol ders of QLs for
nucl ear power reactors.

Brachyt herapy Licensees
Aut horized to Use After
| oadi ng Brachyt her apy
Unit(s) Capable of
Delivering Dose Rates
Greater than 500 RADS
(centigray) per Hour at
1 Centineter

Al holders of Qs or CPs
for nuclear power reactors.
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I f you have any questions about this matter, please contact one of the persons
listed below or the appropriate NRC project nanager.

orig /s/'d by JT Geeves/for orig /s/'d by LAReyes
Mal col m R Knapp, Director Luis A. Reyes
Di vision of Waste Managenent Acting Associate Director for Projects

O fice of Nuclear Material Safety  Ofice of Nuclear Reactor Regulation
and Saf eguards

Technical contacts: Steve Jones, NRR
(301) 504-2833

Lee Thonus, NRR
(717) 948-1161

Larry Bell, NWSS
(301) 504-2171

Attachment :
List of Recently Issued NRC Bulletins

*See previous concurrence

OFFICE LLWM:NMSS* D/LLWMt
NAME LBell MKna A/
DATE 04/11/94 04 1/94 Il

COFFI CE OGCB: DORS: NRR*  C/ OGCB: DORS: NRR* D/ DORS: NRR* ADPR:N

NAME JBirmingham AJKugler BKGrimes L

DATE 04/11/94 04/11/94 04/11/94 04//q94
SPLP: DSSA: NRR* D/ DSSA: NRR  ADT: NRR+
;JJInes MVirglio* AThadanio/*
04/11/94 04/ 194 04/ /94 04/12/94 04//&/94
RPB:A',M* ONDD:DORS:NRR* C/ONDO:DORS:NRR*  0OGC /
MMeJ::. LThonus SWéi ss SHLewi s
04/11/94 04//94 04/ /94 04/ 11/ 94 04/ /94
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| f you hae any questions about this matter, please contact one of the persons
listed below or the appropriate NRC project manager.

Mal col m R. Knapp, Director Luis A. Reyes

Division of Waste Management Acting Associate Director for Projects

Office of Nuclear Material Safety Office of Nuclear Reactor Regulation
and Saf eguards

Technical contacts: Steve Jones, NRR
(301) 504-2833

Lee Thonus, NRR
(717) 948-1161

Larry Bell, NWVSS
(301) 504-2171

Attachnent:
List of Recently Issued NRC Bulletins

*See previous concurrence

OFFI CE LLVWM NVBS* DILLWM:NMSS*
NAME LBel | MKnapp
DATE 04/ 11/ 94 04/11/94 /

OFFI CE OGCB: DORS: NRR* ¢/ OGCB: DORS: NRR*  D/DORSRR*  /  ADPR: NRR

NAME JBirmingham AJKugler BKGrimes LReyes
DATE 04/11/94 04/11/94 04/11/94 04/ /94
SPLB: DSSA: NRR* D/ DSSA: NRR  ADT: NRR
SJones MWirgilio* AThadani
04/11/94 04/ /94 04/ /94 04/ 12/ 94 04/ 94
RPB:ADM* ONDD:DORS:NRR* C/OND:;DORS:NRR* 0GC
MMejac LThonus _SWei ss SHLewi s
04/ 11/ 94 04/ 11/ 94 04/ 194 04/ 11/ 94 04/ /194

FFILIAL DOCUMENT NAME: 94-0 .L
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| f you have any questions about this matter, please contact one of the persons
listed below or the appropriate NRC project manager.

Mal col mR. Knapp, Director Luis A. Reyes

Di vision of Waste Managenent Acting Associate Director for Projects

Ofice of Nuclear Material Safety Ofice of Nuclear Reactor Regulation
and Saf eguards

Technical contacts: Steve Jones, NRR
(301) 504-2833

Lee Thonus, NRR
(717) 948-1161

Larry Bell, NWSS
(301) 504-2171

At tachnent :
List of Recently Issued NRC Bulletins

*See previous concurrence

OFFI CE LLWM NVBS* D/ LLWH: NVSS*
NAVE LBel | MKnapp
DATE 04/11/94 04/11/94

OFFI CE OGCB: DORS: NRR* ¢/ OGCB: DORS: NRR* D/ DORS: NRR* ADPR: NRR

NAVE JBi rm ngham AJKugl er BKG i mes LReyes

DATE 04/11/94 4/11/94 04/ 11/ 94 04 /94
SPLB: DSSA: NRR*  _ D/ DSSA: NRR  ADT:NRR
SJones MVirgilio*  AThadani
04/11/94 04/ 194 04/ 194 04/1/94 04 94
RPB: ADIVF ONDD: DORS: NRR* C/ ONDD: DORS: NRR*  OGC

Mvej ac LThonus SWéi ss SHLewis
04/11/94 04/11/94 04/ 194 04/11/94 04/ /94

OFICIAL DOCMENT NAME: 94-0 .BL
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| f you have any questions about this matter, please contact one of the persons
listed below or the appropriate NRC project manager.

Mal col m R Knapp, Director Luls A. Reyes
Civision of Waste Managenent Acting Associate Director for Projects
Ofice of Nuclear Material Safety Office of Nuclear Reactor Regulation

and Saf eguards

Technical contacts: Steve Jones, NRR
(301) 504-2833

Lee Thonus, NRR
(717) 948-1161

Larry Bell, NMS
(301) 504-2171

Attachnent :
List of Recently Issued NRC Bulletins

*See previous concurrence

OFFI CE LLWW NVBS D/ LLWM NVBS
NAVE LBell MKnapp
DATE 04/ /94 04/ /94

OFFI CE OGCB: DORS: NRR* €/ OGCB: DORS: NRR*  D/DORS:NRR* ADPR: NRR

NAME JBi rm ngham AJKugl er BKG i mes LReyes
DATE 04/ 11/ 94 04/ 11/ 94 04/ 11/ 94 04/ /94
SPLB: DSSA: NRR* D/ DSSA: NRR  ADT: NRR
SJones Mirgilio* AThadani
04/11/94 04/ /94 04/ /94 04/12/94 04/ 194
RPB: ADIV¥ ONDD: DORS: NRR* C/ ONDD: DORS: NRR*  OGC
MMejac LThonus SWei ss SHLewi s
04/11/94 04/11/94 04/ /94 04/ 11/ 94 04/ 94

FOAGUMENT NAME: -01.BL



