NRC INSPECTION MANUAL PD\D

I NSPECTI ON PROCEDURE 60801

SPENT FUEL POCL SAFETY
AT PERVANENTLY SHUTDOWN REACTORS

PROGRAM APPLI CABI LI TY: 2561
SALP FUNCTI ONAL AREA: N A

60801-01 | NSPECTI ON OBJECTI VE

To verify the safe wet storage of spent fuel at pernanently
shut down reactors.

60801-02 | NSPECTI ON REQUI REMENTS

02. 01 Si phon and drain protection. Evaluate the configuration
of the spent fuel pool (SFP), SFP piping, and any interconnected
pi pi ng systens to ascertain whether conditions represent a siphon
or drain path. Assess |icensee procedures to ensure that active or
passive drain systens are properly maintai ned and tenporary hoses
are appropriately controlled. Assess the safety significance of
the worst-case inadvertent siphon or drain event. Verify that
appropriate conpensatory neasures, procedures, training, or
engi neered features have been inpl enented.

02. 02 SEP instrunentation, alarns, and | eakage detection.
Revi ew and eval uate whether the SFP instrunentation, alarnms and
| eakage detection systens are adequate to assure the safe wet
storage of spent fuel. This reviewshould include SFP water |evel
instrunentation, calibration, alarm setpoints, alarm response
procedures, data taking and tending, and rel ated operator rounds.
SFP | eakage col |l ection systens, associated alarns, |evel and/or
flowinstrunentation and | oggi ng and trendi ng of data should al so
be eval uat ed.

02.03 SEP chem stry and cleanliness control. Review the SFP
chem stry and cleanliness control prograns. Uilizing field
observations and record reviews, verify satisfactory inplenentation
of the prograns as applied to systens and conponents necessary for
saf e spent fuel storage. Determ ne whether water purity standards,
radi onucl i de concentration, and boron concentration (if applicabl e)
are on accordance with technical specification (TS) requirenents
and docketed conm tments. Ascertai n whether thelicensee' s foreign
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mat eri al exclusion, conbustible material control, and SFP
chem stry procedures adequately protects theintegrity and cooling
of spent fuel.
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02.04 Criticality controls. Review and evaluate the |icensee's
controls for criticality nonitoring of wet spent fuel storage.
This assessnent should include receipt, storage, and transfer
records; inventory records; criticality geonetry controls; soluble
bor on managenent and non-sol ubl e poi son desi gn features; and, heavy
load restrictions, worst-case drop analysis, and seismc
consi derations to prevent adverse geonetry reconfiguration.

02.05 SFP Operation and Power Supply. Reviewlicensee procedures,
drawi ngs, and Post-Shutdown Decomm ssioning Activities Report
(PSDAR) descriptions regarding SFP operation and power supplies.
Ascertain whether SFP operation is equivalent to that when the
systemwas in operation during reactor power operations. ldentify
situations where differing operational strategies, systemline-ups,
etc. could be outside systemdesign or be detrinental to long-term
systemoperability or safe fuel storage. Assess thereliability of
the SFP el ectrical power supply.

60801-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Thi s i nspection procedureresulted, inpart, fromlong-termactions
taken by the NRC in response to Bulletin 94-01, "Potential Fue
Pool Draindown Caused by Inadequate Maintenance Practices at
Dresden Unit 1," and a determ nation by the NRC staff that NRC
i nspection of power reactors undergoi ng decomm ssi oni ng provides
addi ti onal assurance that |icensed activities will not be adverse
to public health and safety. A primary objective of this
i nspection procedure (IP) is to verify that each |icensee
mai nt ai ni ng spent fuel inwet storage provi des appropriate controls
and mai ntains adequate systens to prevent adverse radiol ogical
conditions. This IP applies to all states of deconm ssioning from
t he permanent cessation of reactor operations until the fuel is
safely transferred fromthe SFP to a i ndependent spent fuel storage
installation or other licensed fuel storage system

The inspector is not required to conplete all the inspection
requirenments listed in this IP nor is the inspector limted to
those inspection requirenents listed if safety concerns are
identified. However, the objectives of this IP shall be net and
the initial performance of this inspection shall be comrensurate
with the staff effort associated with the NRC s assessnent of
licensee performance regarding the safety concerns described in
Bull etin 94-01. Subsequent inspections may be | ess conprehensi ve,
based on the controls and adequacy of structures, systens, and

conponents maintaining spent fuel integrity and radiation
shi el di ng. These latter i1nspections should correspond to the
nunmber of licensee nodifications nmade, the extent of any SFP

probl ens (including | eakage), and any conpleted or planned fuel
novenent s.

Tenporary Instruction (TI) 2561/ 002 i nspecti ons provi ded a basel i ne
review of the siphon and drain potential at nobst permanently
shut down reactors. Wen inplenenting this IP at these |icensees,
the i nspector shoul d exam ne any changes nade to SFP systens and

Issue Date: 08/11/97 -3- 60801



i nterconnecting systens since the conduct of TI 2561/002. If TI
2561/ 002 has not been perforned, this I P should be conpletedinits
entirety to ascertain whether wet spent fuel storage is safe.

This IPtends to bal ance the relatively | owsafety significance of
a loss of SFP cooling with providing adequat e assurances through
i nspection and verification that spent fuel in wet storage is safe.
The i nspect or shoul d understand | i censee eval uati ons, assunpti ons,
and acceptance criteria regardi ng saf e spent fuel storage and nake
concl usions based on, in part, the information provided in the
Fi nal Safety Anal ysis Report (FSAR), PSDAR, or di scussions with the
NRC staff.

Speci fi c Gui dance

03.01 Si phon and drain protection. The 1icensee should be
know edgeabl e of any potential siphon or drain paths and have pl ans
or procedures that can identify, resolve, and mnimze the
probability of occurrence of an inadvertent/undetected drain or
si phon. Thi s and ot her consi derati ons shoul d have been docunent ed
by the licensee in their response to Bulletin 94-01. The |licensee
shoul d have al so sumari zed their SFP inventory nanagenent and
ener gency response strategi es; addressed radi ati on protection and
spent fuel cooling during abnormal situations; providedinformation
on SFP |eakage; and, detailed their siphon and draindown
evaluations. |In the case where the plant has been shutdown for a
nunber of years, spent fuel cooling may no | onger be a significant
safety issue, therefore the |icensee's response strategy could be
focused primarily on m nim zi ng radi ati on exposure. Bulletin 94-01
and Information Notices 93-83, 88-65, and 87-13 discuss sone
mechani sns for | oss of SFP inventory and potential consequences.

If the bulletin response had not received NRC inspection, the
i nspector should review the licensee's response, verify
i npl ement ati on of docketed acti ons, and assess the |license's safety
evaluations. Tl 2561/002 shoul d be used as a gui de.

The |icensee should conduct appropriate training to respond and
mtigate a loss of SFP inventory. Response actions should be
comrensurate with safety and mai ntai ni ng radi ati on exposure as | ow
as reasonably achi evable (ALARA). The inspector should wal kdown
and inspect the SFP system (including all accessible points and
liner penetrations) for material conditions and integrity; review
any repairs conducted on the SFP liner; evaluate SFP system
configuration control based onfieldconditions and |icensing basis
docunent ation; and, ascertain the seismc qualification of the SFP
systenms. Particular focus should be on the evaluation of system
low points, active and passive drain pathways, primary and
secondary makeup water supplies, and SFP boundary integrity
control. The inspector should al so assess the |icensee's actions
in response to a SFP zirconiumfire resulting froma drai ndown of
t he SFP.

03.02 SFP instrunentation, alarnms, and | eakage detecti on. The SFP
water level instrunentation and alarnms should ensure that any
significant loss of inventory will be pronptly detected by
oper ati ons personnel. Response to al armprocedures should require
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a | eakage assessnent and contingency actions including makeup,
cooling, and radiological considerations, as appropriate. The
instrunentation and alarnms should be periodically calibrated in
accordance with the TSs, procedures, or Bulletin 94-01 response
actions. Operator rounds and control roomlogs should provide a
data base sufficient to identify SFP |eakage problens. | f
installed, a SFP |eakage collection system wll wusually be
described in licensing basis docunentation. If this systemis
alarmed, an instrunment check and operability check of the
instrunentation and al arns should be perforned periodically. If
the | i censee uses operator rounds to survey the | eakage col |l ection
vol unme, review the | ogged data, and assess the data trend.

Wthin the scope of this inspection, the inspector should eval uate
the tests or analytical calculations perfornmed to determ ne SFP
| eakage and evaporation rates. The assunptions in these tests and
cal cul ati ons should be assessed and eval uat ed. For exanple, a
licensee may bound their analyses by a worst-case situation and
normal i zed environnmental conditions. These analyses may be
described in the licensee's response to Bulletin 94-01. Although
sound engi neering practi ces may have been used by the | i censee, the
i nspector shoul d be particul arly aware of any | i censee assunpti ons,
i nstrunent accuracies, or surveillance frequencies that tend to
mask or dim nish cal cul ati onal accuracy.

The inspector should also review data from the |icensee's
environnmental nonitoring program if applicable, to determne if
there are indications of SFP | eakage into the environnent. The
i nspector shoul d communi cate with the headquarters staff regardi ng
fi ndi ngs i nvol vi ng ground wat er transport of radi ol ogi cal effluents
fromthe SFP.

03.03 SFP chem stry and cleanliness control. SFP water purity,
radi onuclide, and di ssolved boronlimts will typically be stated
in the TSs or docketed commtnents. Water purity limts for pH
conductivity, chlorides, fluorides, and sulfates are generally
stated in NRC requirenents or in ANSI standards. The inspector
shoul d reviewthe results of chem cal anal yses, eval uate the data,
and assess identified trends. Although the scope of this chem stry
review does not ascertain the rigor or technique of chem cal
anal yses, the i nspector should verify that standards, reagents, and
anal ytical chemcals are in date and adequately controlled. The
i nspector should al so verify that anal yti cal equi pnent used for SFP
chem stry analyses are calibrated and neet surveillance
requirenents. A primary focus of a SFP chem stry program should
protect against inadvertent criticality (e.g., soluble boron
anal ysis) and prevent an accel erated degradati on of spent fuel and
SFP liner integrity.

The i nspector shoul d ascertai n whet her the |l i censee has i npl enent ed
aforeignmterials exclusioncontrol programor ot her housekeepi ng
nmeasure to provi de assurance that the inadvertent introduction of
foreign materials into the SFP is not adverse to the safe wet
storage of spent fuel. These materials could either be chem cal or
mechani cal in nature. Program considerations could include, in
part, housekeeping, cleanliness boundaries, and admnistrative
accountability of | oose nmaterials.
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A tour of the SFP should be perforned to ascertain the quality of
housekeepi ng i n and about the SFP. Particul ar attention shoul d be
focused on the identification of materials that do not add value to
t he safe storage of spent fuel. These materials could include, but
are not limted to: heavy materials supported in the SFP fromthe
SFP curb or rail without structural or seism c anal ysis; excessive
conmbusti bl e | oading beyond that described in the Fire Hazards
Anal ysis or Fire Protection Plan; clear plastic bags within the
pool that could go undetected and reduce spent fuel channel
cooling; and, uncontrolled nmaterial in or about the SFP that could
chem cally or nechanically degrade the fuel, SFP |iner, or support
systens. Further guidance regardi ng the storage of conmponents on
the i nner sides of the SFP or hanging fromthe SFP curb or handrai
can be found in Information Notice 87-13. Information in this
noti ce i ncludes a di scussi on of "short hangers" which i nvol ved t he
storage of highly irradiated materials above the top of the spent
fuel . | nadequate control of highly irradiated conponents can
represent a safety concern. Regulation CGuide 8.38, "Control of
Access to High and Very Hi gh Radiation Areas in Nuclear Power
Plants, " section C. 4.2., provides addi tional information regarding
controls for storage of materials in spent fuel pools.

03. 04 Criticality controls. Generally, a variety of TS
requi renents and docket ed comm t nent s provi des sufficient assurance
that spent fuel storage wll preclude criticality. These

requi renments and conm tnents coul d be described in the TSs, FSAR,
PSDAR, or other |icensee docunents. Engineered design features
that maintain acceptable geonetry wll generally involve fuel
assenbly rack spacing, boraflex or other pernmanent neutron
absorbers (Ceneric Letter 96-04), and physical design features.
Adm ni strative consi derations may i ncl ude procedural precautions,
i nstructions, water tenperature control, and dual verifications for
fuel | oading and transfers. Seism c consi derations and heavy | oad
handling limtations (including bridge and crane interlocks) w ||
generally be required to preclude a fuel handling event that has
the potential for crushing fuel assenblies into a critical
geometry.

During fuel transfers to independent spent fuel st orage
installations, close coordination with the Spent Fuel Project
O fice, NVBS, is required. As described in NMSS I P 60855, other
desi gn considerations and regul atory requi renents are applicable
during this type of fuel transfer. In particular, the safe
transportati on of spent fuel woul d be dependent on, in part, a well
control |l ed and managed fuel | oadi ng schedule, tinely drai ndown and
cooling of spent fuel whileintheinterimfuel transfer casks, and
heavy |ift and | oad pat hway consi derati ons. The i nspector may use
| P 60855 or other NMSS | Ps as guides, if necessary.

The inspection effort should assess |icensee control of the heavy
| oads over the spent fuel. The i nspector should revi ew NUREG 0612,
"Control of Heavy Loads at Nucl ear Power Plants,"” and assess the
quality of the licensee controls and procedures. Appropri ate
i nstructions, precautions, and prerequisites shoul d be established
to assure that TS requirenents are net and the worst-case fuel
damage and dose generation would not exceed safety and |icensing
anal yses. An assessnent should be perforned to determ ne whet her
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the |licensee appropriately changed their |icensing basis based on
changes in the worst-case drop anal ysis. For exanple, an ori gi nal
license safety evaluation report may not have reviewed the
consequences of a spent fuel transfer cask drop in or about the
vicinity of a spent fuel pool. The potential safety consequences
of this occurrence could exceeded those associated with a spent
fuel assenbly drop accident.

03. 05 SFP _Qperation and Power Supply. Based on |essons
| earned, the NRC staff has reviewed i ndustry situations involving
less than fully evaluated SFP operation and |ess than expected
reliability of SFP electrical power supplies. For exanple, aloss
of offsite power due to electrical stormcaused one utility to | ose
all SFP indication and systempower for a few hours. At two ot her
utilities, dismantl enment activities resultedinthe tenporary | oss
of electrical power until conpensatory actions were inplenented.
At a another utility, biological growh within the SFP refl ected
poorly on spent fuel storage conditions. Although the NRC staff
confirmed that these situati ons were not i medi ately adverse to the
safe wet storage of spent fuel and that SFP operation was in
accordance with licensed conditions, froma |icensee performance
perspective they denonstrated vulnerability.

One objective of this IPis to assess the functional operation and
design of the SFP electrical systens. Therefore, the inspector
shoul d, if possible, obtain the SFP operation procedure fromwhen
the power reactor was in operation and vendor system design
information and conpare this information to the current SFP
operati on procedure i n-use during decomm ssioning. Differences in
oper ati on shoul d have been assessed and justified by the |license as
a potential 10 CFR 50.59 or defacto nodification (reference Manual
Chapter 2561, "Decomm ssioni ng Power Reactor |nspection Program”"
for the appropriate reference IP). The inspector shoul d eval uate
t hese changes to systemoperati on and ascert ai n whet her t he changes
wer e appropriate. For exanple, the licensee may: (1) excessively
throttle SFP cooling di scharge valves to m nim ze the SFP cool down
rate at the cost of accelerated seat and disk wear and flow
cavitation; (2) renove electrical system |oads and unknow ngly
cause higher operating voltages at SFP conmponents and
instrunentation resulting in electrical degradation; or, (3)
curtail SFP ion exchanger and filter operation to mnimze
consumable and electrical consunption thereby degrading SFP
chem stry and bi ol ogical conditions.

60801- 04 RESOURCE ESTI MATE
The initial sem -annual conpletion of this procedure (with no TI

2561/ 002 inspection) is estinated to require 32 onsite inspection
hours sem -annual | y.

60801- 05 REFERENCES

Bull etin 94-01: Potential Fuel Pool Drai ndown Caused by | nadequat e
Mai nt enance Practices at Dresden Unit 1 (NUDOCS MF 78923/ 034-044)
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I nformation Notice 93-83: Potential Loss of Spent Fuel Pool Cooli ng
Foll owi ng a Loss of Cooling Accident (LOCA) (NUDOCS MF 76799/ 111-
117)

Information Notice 90-33: Sources of Unexpected OCccupational
Radi ati on Exposures at Spent Fuel Storage Pools (NUDOCS M+
53742/ 100- 202)

I nformati on Noti ce 88-65: | nadvertent Drai nages of Spent Fuel Pool s
(NUDCCS MF 69467/ 004-014)

I nformation Notice 87-13: Potential for H gh Radiation Fields
Foll owi ng Loss of Water from Fuel Pool (NUDOCS MF 39784/ 009-115)

|E Bulletin 79-24 (NUDOCS 04717/ 280)

ANSI / N14. 6-1993, "For Radioactive Materials - Special Lifting
Devi ces for Shi ppi ng Cont ai ners Wi ghi ng 10, 000 Pounds (4500 kg) or
More. "

NUREG- 0612, "Control of Heavy Loads at Nucl ear Power Plants," July
1980. Licensee inplenmentation of this NUREGw || vary and specific

commtnments to this guidance are covered by |icensee revi ew of NRC
Generic Letters 80-113 and 85-11. 222.

END
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