‘”ﬂA/V.-C“F__.."‘-f‘

From: William Bearden, £./7
To: GGA (A Cekscr, 7]
Date: 11/6/96 7:56am

Subject: Plan of Day

1 am assigned as the primary maintenance inspector for St. Lucie. As such I
have to trend verious info on St Lucie for the region. FP&L has me on
distribution for their monthly reports but some of the info I need is not
contained in their monthly reports. I believe the needed infoc is probably
contained in the POD (Elan of day) handout that they provide the residents
every day (I am at Turkey Point this week and their has this info). The
residents probably review this handout and discard it every day. I only need
one about once a month. Would you ask Joel for a recent cne (exact date
un1mp8r§a?t) and mail it to me 1n the region so I could verify that it has the
needed info.

) l:§§:‘ 70327
I'i NDER96-485 PDR



Pre=PecTsTonal
Semiannual Plant Performance Assessment
St. Lucie 1 and 2

Current SALP Assessment Period: 1/7/96 through 3/97

Last SALP Rating Previous “/ © Rating
1/2/94 - 1/6/9% SR - 1/ 1/N

Operations 2 1
Maintenance 2 1
Engineering 1 1
Plant Support 1 1

INPO assessment July 1995 - Category 1
I.

Performance Overview

Since July 1995, there have been a series of events that ied to

uestioning the plant's overall performance. An NRC root cause effort

termined that, 1n addition to procedural adherence/adequacy
weaknesses . the licensee suffered from weaknesses in both interfaces
across organizational lines and corrective actions. The SALP board
concluded that performance in the areas of Operations and Maintenance
had declined to level 2. Since the SALP board. additional examples of
declined performance were noted. These have included:

. Significant operator inattentiveness which resulted in the
overdilution event on January 22, 1996, highlighted the recent
large number of personnel errors and lack of command and control
in the control room (SL3, CP).

e On February 22, 1996, a dropped CEA and an ensuing Unit 1 shutdown
resulted in the declaration of an unusual event. During the
shutdown, main feedwater regulating valve instabilities resulted
in operators manually tripping the unit.

“ On February 24, a containment radiation monitor was rendered
noperable for two days due to an improper valve lineup following
a grab sample, As a result, the unit was started up without this
1S-required component available. Several instances of failure to
follow procedures and operator 1nattention led to the extended
period of i1noperability (SL4).

" On May an 1nspection indicated that a significant number of
sh1fts hed been worked with fire brigade members which were not
medically qualified. A breakdown in the tracking of this data
resulted from a key individual being lard off.

“ On May 12, fuel movement was commenced on Unit 1 without oniy 1 of
2 wide range NI channels available. Operators performing a
surverllance test on the inoperable channel did not coordinate \z\



with the refueling center properly. Additionally. the fuel
offload was commenced without incorporating requirements from the
spent fuel pool heat load calculation into the appropriate
operational procedures.

" On June 6, Unit 2 was manually tripped due to high generator gas
temperature. Root cause was a screw which vibrated loose and
resulted a temperature control valve feedback arm falling free of
its connection. This failure mode had been encountered before.

» On June 16. an inspection identified that 56 individual violations
of overtime guidelines had occurred on the part of 4 individuals
over a 30 day period. Evidence also existed that employees were
regu1grly working longer hours than those reported on their
timesheets.

. On July 20, Unit 1 experienced a 10ss of charging flow when due
to a mspositioned board selector switch, both operating pumps
stopped on a faulty indication of high pressurizer level, caused
by 1&C errors.

. A n¥mber of engineering-related problems have been identified, to
include:

“ A number of annunciator response procedures which were
inaccurate due to a failure to update them when design
modifications took place.

B Four simlarly mswired nuclear instrumentation channels due
to errors 1n control wiring diagrams implemented during &
modification. The condition was identified at full power
and resulted 1n an entry into TS 3.0.3.

. Nonconservative errors were identified 1n auxiliary
feedwater actuation system setpoints due to a failure to
incorporate as-built data in instrument calibration
calculations.

“ Maintenance overtime usage was found excessive in that four .
individuals were responsible for 56 examples of non-a?proved
exceedences of Technical Specification overtime guidelines.

. On Auaust 14, glue was found in key lock switches on both units’
hot shutdown panels, rendering the switches inoperable. The
tampering instances appeared to be additional examples of padlocks
and door locks which were 1dentified in July.

In addition to the inspection findings above, the 1nsgectors have noted
a general low state of morale. A great number of both management and
non-management employees have expressed concern with regard to the
company ‘s ongoing downsizing effort. The general feeling 1S that,
unlike Turkey Point, which was afforded the budget and time to improve
prior to downsizing, St. Lucire 1s expected to improve AND downsize
simultaneously .
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Assessment

Performance in Operations appears to have leveled. At the time of
the last PPR, ogerator errors and operational events were on the
increase. In the ?ast s1x months, examples of improved operator
attention to detail and conservative decision-making have been
identified. Strong performance was ideitified in the area of
reduced inventory operation. Weaknesses were identified in the
areas of procedural quality and operabili.y maintenance and
decision-making. Improvements in control room environment.
formality. and communications have been .oted. The licensee has
appeared to make inroads in the areas of operator self-assessment
and documentation of adverse conditions.

Basis
B Attention to Detail and Conservative Decision-Making

“ Non-licensed operators were successful in 1dentifying
two cases of inadvertent containment radiation monitor
1noperability and a breach 1n a fire-rated assembly.

© After a non-conservative decision which resulted in a
late declaration of an NOUE for CVCS system leakage.
operators have declared three NOUEs for similar
circumstances (CVCS leakage outside containment which
could not be quickly quantified). Management has been
effective 1n encouraging conservative decision-making.

. Entry 1nto a shutdown action statement when 4 Umt 2
control rods would not respond electrically.

® Five entries into reduced inventory during the period
without error.

. Timely trip of Unit 1 due to apparent gas buildup 1in
the 1B transformer.

. Terminating @ Umt 1 startup due to predictions that
xenon decay would 1nvalidate the estimation of
critical conditions.

- A Weaknesses in Procedur »s and Maintenance of Operahility

® Numerous errors 1oentified in annunciator response
procedures .

. Full core offlo2d began on Unit 1 without
ncorporating “equirements from the fuel pool heat
load calculation into operational procedures.



. Operator aids found in the field did not agree with
procedural requirements for the tasks they described.

- Unit 1 fuel movement began without the required 2
operable channels of wide range nuclear instruments
due to the performance of a surveillance test.

© Clearance hung during the Unit 1 outage resulted in
inoperability of audible count rate in containment.

3. Other Observations

- Good performance was noted during a Unit 2 downpower
due 10 low turbine autc-stop o1l pressure, a Unit 2
trip due to a failed turbine cooling water valve,
several startups, and fuel movements in Unit 1
containment .

0 Poor performance was noted in the use of a single
operator for fuel movement 1n the spent fuel pool. in
the control of keys for PORV operation outside of the
control room, in the control of backup charging pump
selector switch position, and in performing a test of
a turbine-driven AFP which resulted in & pump trip.

o Equipment failures continue to challenge operators.
with the occurrence of two manual trips per umt this
calendar year due to equipment failures.

Future Inspections

The high number of allegations and an increase in resident
involvement with engineering activities has reduced the available
time for core Operations inspections. The site has been brought
to an N+1 staffing levei; however, qualification ¢f the new
resident 15 not anticipated until February, 1997. Additionally,
both assigned Resident Inspectors will be attendir. "= training at
TTC for three weeks in October/November. An actir . esident has
been arranged for the period; however, inspection at the N+1 level
will not be possible unti] the end of the current SALP cycle
(March 1997). Consequently, Semior Resident and Resident
Inspectors objectivity visits, involving control room
observations, are planned. Additionally. DRS inspections of the
Ticensee’s procedure development and approval process, which has
r?cenééy changed 1n an effort to improve procedure guality. are
planned.

I11. ‘ r : nt - Mainten

A Assessment . An increase 1n personnel errors and eqguipment problems
was noted. The majority of the equipment problems are BOP
related. For the most part the licensee considered safety in
establishment of goals and for monitoring of systems and



components in the maintenance rule. The maintenance program s
adequate.

B. Basis:

The maintenance area was rated good overall the last SALP period.
The 1ast PPR indicated a problem with EDGs and procedure problems.

The plant matrix indicates 12 equipment failures, 12 personnel
errors and 3 procedure problems during the last 6 months.
Examples of personnel errors were:

- 8/31/96 Improper use of M&TE for meggering NI cables

- B/3/96 Freeze seal left unattended

- 7/30/96 3 of 4 Tinear NI channels found miswired :

- 7/20/96 2 charging pumps tripped due to erroneous level signal

Power Reduction caused by Equipment Failures in the last 6 months:

- 4/20/96: Unit 2 - Turbine Stop 011 orifice blockage.

- 4/09/96: Unit 2 - Downpower due to Circ Water Piping leakage.

- 5/24/96: Unit 2 - Downpower due to CEDM problems.

- $/31/96: Unit 2 - Downpower due to MSR TCV closure due to blown

use.

- 6/06/96: Unit 2 - Reactor trip resulting from high generator H2
temp due to farled TCV,

- 6/22/96: Unit 2 - Downpower due to 2B FRV Controller problems.

- 7/23/96: Umt 1 - Manual trip due to turbine maintenance.

Maintenance Backlog:

- Non-outage corrective maintenance backlog: 1101 1tems. no
s1gnificant changes since beginning of year.

- ?verdue Preventive Maintenance Backlog: 30 Maintenance PMs were
ate

Maintenance Rule A(1) systems: 6 systems
- EDG governors, EDGs, 4.16 KV AC safety related breakers, PORVS,
C AFW, and RCP seals.

C Future Inspections:

- Maintenance Rule follow-up: 62703 (RI) - 1 week
- 181 nspection: 73753 (core) - 1 week
- Integrated S/G Replacement Inspection: 73753 (RI) - 3 weeks

IV. Eunctional Area Assessment - Engineering
A.  Assessment

St. Lucie received a SALP 1 rating during the SALP period that

ended January 6, 1996. The licensee has declined in performance

during this PPR period (March-September 1996) due to problems with
conﬁgguratxon management /design control and a failure to 1dentify

an . |
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Basis
PIM TRENDS/ISSUES: The trend indicated was for configuration
management as described in desiar control issues below and an

issue for failure to identify an USQ for a 50.59 evaluation
(September 19, 1996).

ENFORCEMENT : Letter of violation issued September 19, 1996. One
level 111 and two level IVs in the area of USQ and configuration

management .

DESIGN CONTROL ISSUES: In enforcement identified two problems,
one which failed to coordinate design changes to operating
procedures with three examples: 1) Set point change to low level
alarm 1n the Hydrazine tank, 2) removal or ICW Tube water piping
and did not change abnormal procedure which affects operator
actions, and 3) disabled a steam dump valve annunciator without
changing the annunicator response procedure. The second problem
1dentified the failure to change ICW drawings after a modification
(A1] three examples September 19, 1996).

OPERATING FOCUS: The licensee took steps to prevent tube failure
of its steam generators on Unit 1 by plugging approximately 2300
tubes. These steam generators will be replaced in fall 1997
outage.

MAJOR INITIATIVES: Umit 2 outage 4/15/97 97, Unit 1 5/G
replacement outage fall '97

FSAR INITIATIVES: A review has been conducted of approximately
one-third of the FSAR (July 1996 inspection). This review was
performed mostly on Unmit 1 and was performed on text material and
not for curves and tables. No USQ or operability problems were
found. Approval pending for reviewing remaining part of FSAR.

DBD/R: A Design Basis Documentation was performed for 20 design
basis documents. The program was completed near the end of 1995.

Future Inspections

Engineering-9 weeks, basis: Evaluate new engineering
organization, FSAR project. configuration management and followup
on design control 15sues.

] - P ‘ r
Assessment

The last SALP cycle ended 1/6/96. Plant Support was Category 1.
The licensee continues to maintain a satisfactory level of
rformance 1n the area of Plant Support. Some decline 1in
diation Protection has been noted due to the loss of control of
contaminated tools and exceeding dose goals. Emergency
Preparedness ongoing inspection 1ndicates a decline in



performance. Hurricane preparations for hurricane Bertha were
conservative, Overall, site security has been adequate.
Training and qualification noted as a strength and management
observed to be aggressive in pursuing issues, but not aggressive
in doing indepth review of events. Implementation of the fire
protection program continued to be satisfactory.

Basis
Radi p ,

chsfor failure to control contaminated tools used in RCA (96-04,
p 45)

violation (repeat of above NCV) for numerous examples of failure
to control contaminated tools. (96-09, p 25)

Internal and external exposures below 10 CFR Part 20 Timits. (96-
04, p 45 and 96-04, p 23) (1996 dose levels?).

1995 dose was 412 person-rem. Unplanned maintenance and rework
caused 1995 dose goal of 283 person-rem to be exceeded by 129
person-rem. (96-04, p 50)

ﬁg? Techs decreased from 32 to 30 and 2 supervisors lost (96-04, p

Decon staff reduced from 22 to 12 persons. Leveis of contaminated
equipment and materials increasing. (96-04, p 46)

Good radiological housekeeping and controls. (96-09, p 28)
The total area contaminated was at 250 ft°. (96-04, p 47)
Licensee accreditation of the FP&L DADs & good example of

22?1atlon Protection staff's technical capabilities. (96-04, p

Emergency Preparedness

Cogiervat1ve actions taken to prepare for Hurricane Bertha.(96-11,
p

2ecurity

Fairlure to report a confirmed tampering event within one hour,
which resulted 1n a violation.

Two events in prior to the above tampering event were documented
as tampered or unauthorized work, but management failed to notify
security of these events.

Numerous problems discovered by a QA audit determined the FFD
program to be weak .




VI,

Fire Protect]

A backup fire pump was instailed to replace an out of service fire

pump .

Future Inspections
Inspections

Health Physics
Operational HP(83750)

Eff1/RadWast(84/86750)
T1 133 Rad Waste

Emergency Preparedness
Prog. (82701)

Security Prog (81700)

Sec. Prg/FFD (81700/81502)

Fire Protection

Attachments

O~ BorRo -

Power Profile
Plant Issues Matrix

Rationale

(SALP 1 decline - maintain: watch)
2-Inspections with focus on
procedure compliance: rework doses
3-inspections with focus on
accident/process monitor
installation & maintenance

Combine with 86750

1-Inspection with focus on Self-
Assessment results

Regional Initiative inspection on
allegation followup (3 weeks, 2
inspectors)

Core Insp. to review security
audits, corrective actions,
management support and
effectiveness, and review protected
area detection equipment

One regional 1nitiative to followup
on tampering and FFD 1ssues

None

Current NRC Performance Indicators

Licensee Organization Charts
Allegation Status
Enforcement History

Major Assessments

Recent Generic Issues Status List



UNITED STATES

NUCLEAR REGULATORY COMMISS!ON
WASHINGTON, D.C. 208680001

/
Paant September 11, 1996

MEMORANDUM T0: A1l NRR Project Managers
and Project Directors

FROM: John F. Stolz, Director , j;
Project Directorate [-2 / '
Division of Reactor Projects - 1/1

SUBJECT: SPENT FUEL STORAGE POOL ACTION PLAN ISSUES: ISSUANCE OF
FINAL STAFF REPORT AND NOTIFICATION OF PLANT-SPECIFIC,
SAFETY ENHANCEMENT BACKFIT ANALYSES

1.0 Background

Since October 1994, the Plant Systems Branch has been reviewing spent fuel
pool technical issues under the "Task Action Plan for Spent Fuel Storage Pool
Safety." The detailed spent fuel pool design information gathered by Project
Managers as part of the spent fuel licensing basis survey was used by the
technical staff as part of the action plan review. The Plant Systems Branch
has completed the majority of the work outlined in the action plan. The staff
has prepared a report to the Commission, dated July 26, 1996, on its findings
and recommendations (Attachment 1).

As a result of its review, the technica) staff identified ten categories of
design features that reduce the reliability of spent fuel pool decay heat
removal, increase the potential for loss of spent fuel coolant inventory, or
increase the potential for consequential loss of essential safety functions at
an operating reactor. The staff determined that these design features existed
at twenty-nine sites (encompassing forty seven reactors). The NRC staff plans
to address seven of the ten categories of design features by pursuing
regulatory analyses for safety enhancement backfits on a plant-specific basis
pursuant to 10 CFR 50.109 at the operating reactor sites possessing one or
more of these design features. Consistent with ]0 CFR 50.109(a)(3), the
regulatory analyses for safety enhancement backfits will consider whether
modifications of the plant design to address the plant-specific design
features identified by the NRC staff could provide a substantial increase in
the overall protection of public health and safety and could be justified on a
cost benefit basis. Plants identified as having design features in the
remaining three categories will be evaluated more closely because the NRC
staff's conclusions on the adequacy of design in these areas are dependent
upon information not collected during the recent staff survey of spent fuel
pool design and operation. The affected plants are described in the report
and are listed in Attachment 2.

Staff plans to perform the plant-specific backfit analyses are under
development. However, to facilitate the reviews, the staff is going to

CONTACT: Joe Shea, NRR
415-1428
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provide affected licensees with an opportunity to comment on (1) the accuracy
of the staff’s understanding of the plant design, (2) the safety significance
of the design concern, (3) the cost of poyential modifications to address the
design concern, or (4) the existing protection from the design concern
provided by administrative controls or other means.

2.0 Actions for Project Managers of Affected Plants

On July 31, 1996, Project Managers of affected plants distributgd copies of
the report to the respective licensees. To provide an opportunity for
comments as described above, Project Managers of affected plants are
requested to send a letter to their licensee that (1) formally transmits the
July 26, 1996 report, (2) describes the plant-specific design features of
concern and (3) provides an opportunity to submit comments.

To facilitate issuance of letters to affected licensees, plant-specific sample
letters have been prepared and are provided in Attachment 3 of this memorandum
for each affected facility. Project Managers are requested to issue letters
for their plants by September 27, 1996 and include Joe Shea on distribution
for all outgoing letters.

The schedule for performing the plant-specific backfit analyses for each plant
s still under development. Project Managers of affected plants will be
informed in the future of detailed plans and schedules, based in part on any
comments received from licensees.

3.0 Actions for Project Managers of Non-Affected Plants

Project Managers for all other plants (i.e., all plants other than those
listed in Attachment 2) are requested to forward the report to their licensees
using the sample letter provided as Attachment 4.

4.0 Administrative Information

Time spent by Project Managers in issuin? the plant-specific letters to both
affected and non-affected licensees should be charged to TAC M88094.

Since the forwarding letters do not request a response, Office of Management
and Budget clearance is not need for these letters.

If you have any questions regarding this effort, do not hesitate to contact
Joe Shea at 4]15-1428.

Attachments: (1) Memo to the Commission, from
J. Taylor, "Resolution of Spent Fuel
Storage Pool Action Plan Issues,”
dated July 26, 199€
(2) List of Affected Plants
(3) Sample Letters for Affected Plants
(4) Sample Letter for A1l Plants Other
than those listed in Attachment 2
*Previously Concurred

OFFICE | PDI-2/LA | PDI-2/PM
A I T
NAME C.1 MO'Brien | JWhdal’

pp1-2/PD | ORPW/D* | DRPE/D* | sPLB/C* | DSSA®
Ft012 JRoe SVarga | LMarsh | GHolahan

09/09/96 | 09/11/96 | 09/06/96 | 09/10/96
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provide affected licensees with an opportunity to comment on (1) the accuracy
of the staff’'s understanding of the plant design, (2) the safety significance
of the design concern, (3) the cost of potential modifications to address the
design concern, or (4) the existing protection from the design concern
provided by administrative controls or other means.

2.0 Actions for Project Managers of Affected Plants

On July 31, 1996, Project Managers of affected plants distributed copies of
the report to the respective licensees. To provide an opportunity for
comments as described above, Project Managers of affected plants are
requested to send a letter to their licensee that (i) formally transmits the
July 26, 1996 report, (2) describes the plant-specific design features of
concern and (3) provides an opportunity to submit comments.

To facilitate issuance of letters to affected licensees, plant-specific sample
letters have been prepared and are provided in Attachment 3 of this memorandum
for each affected facility. Project Managers are requested to issue letters
for their plants by September 27, 1996 and include Joe Shea un distribution
for all outgoing letters.

The schedule for performing the plant-specific backfit analyses for each piant
is sti11 under development. Project Managers of affected plants will be
informed in the future of detailed plars and schedules, based in part on any
comments received from licensees.

3.0 Actions for Project Managers of Non-Affected Plants

Project Managers for all other plants (i.e., all plants other than those
listed in Attachment 2) are requested to forward the repert to their licensees
using the sample letter provided as Attachment 4.

4.0 Administrative Information

Time spent by Project Managers in issuing the plant-specific letters to both
affected and non-affected 1icensees should be charged to TAC M88094.

Since the forwarding lettars do not request a response, Office of Management
and Budget clearance is ot need for these letters.

If you have any - ~<%ions regarding this effert, do not hes’late to contact
Joe Shea at 415-1428.

Attachments: (1) Memo to the Commission, from

J. Taylor, "Resolution of Spent Fuel
Storage Pool Action Plan Issues,”
dated July 26, 1996

(2) List of Affected Plants

(3) Sample Letters for Affected Plants

(4) Sample Letter for A1l Plants Other
than those listed in Attachment 2



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 206860001

July 26,,1996

"'.C

MEMORANDUM TO: Chairman Jackson
Commissioner Rogers
Commissioner D cus

FROM: James M. Taylor i
Executive Dirzzzjr for Operations
SUBJECT: RESOLUTION OF ‘SPENT FUEL STORAGE POOL ACTION PLAN ISSUES

In a meeting with Chairman Jackson on February 1, 1996, regarding spent fuel
pool issues, the staff committed to prepare a course of action for resolving
significant issues developed through the staff’s Task Action Plan for Spent
Fuel Storage Pool Safety. The significant issues examined within the
framework of that plan were the reliability of spent fuel pool decay heat
removal and the maintenance of an adequate spent fuel coolant inventory in the
spent fue! pool. The staff was also directed to identify plant-specific and
generic areas for regulatory analyses in support of further regulatory action.

The staff has completed its review and evaluation of design features related
to the spent fuel pool associated with each operating reactor. Details of the
staff's review and evaluation are presented in the attached report. The staff
classified operating reactors on the basis of specific design features
associated with the spent fuel pool in the following areas: roolant inventory
control, coolant temperature control, and fuel reactivity control.

In comparing design features with NRC design requirements and guidance, the
staff determined that design features related to coolant inventory contro)l and
reactivity control were more consistent with NRC guidance than were design
features associated with coolant temperature control. The staff concluded
that coolant inventory control design features were more consistent with
present guidance because the staff had issued explicit guidance for prevention
of coolant inventory loss in the form of design criteria before it issued most
construction permits for currently operating reactors. These criteria are
documented in plant specific AEC Desi$n Criteria in each affected facility’s
safety analysis report; in the General Design Criteria of Appendix A to 10 CFR
Part 50, which became effective in 1971; and in Safety Guide 13 (now
Regulatory Guide 1.13), "Spent Fuel Stcrage Facility Design Basis,” which was
issued in March 197]1. The staff concluded that reactivity control provisions
are consistent because nearly all operating reactors have increased their
spent fuel pool storage capacity since the NRC issued specific guidance for
reactivity control, and such increzses involve desi?n and analysis of new fuel
storage racks for criticality prevention. Conversely, the NRC staff did not
fssue specific guidance on the design of spent fuel pool cooling systems until
the issuance of the Standard Review Plan (NUREG-75/087) in 1975, which was

CONTACT: Steven Jones, NRR
415-2833

Attachment 1

At S5 e




The Commissioners -2

after the issuance of most construction p‘rmits for currently operating
reactors, and spent fuel storage capacity increases have seldom involved a
sufficient increase in decay heat generation that an expanded cooling system

was warranted.

The staff has found that existing structures, systems, and components related
to storage of irradiated fuel provide adequate protection for public health
and safety. Protection has been provided by several layers of defenses that
perform accident prevention functions (e.g., quality controls on design,
construction, and operation), accident mitigation functions (e.g., multiple
cooling systems and muitiple makeup water paths), radiation protection
functions, and emergency preparedness functions. Design features addressing
each of these areas for spent fuel storage have been reviewed and approved by
the staff. In addition, the limited risk analyses available for spent fuel
storage suggest that current design features and operational constraints cause
issues related to spent fuel pool storage to be a small fraction of the
overall risk associated with an operating light water reactor.
Notwithstanding this finding, the staff has reviewed each operating reactor’s
spent fuel pool design to identify strengths and weaknesses, and to identify
potential areas for safety enhancements.

The staff plans to address certain ...ign features that reduce the reliability
of spent fuel pool decay heat removal, increase the potential for loss of
spent fuel coolant inventory, or increase the potential for consequential loss
of essential safety functions at an operating reactor. We intend to pursue
regulatory analyses for safety enhancement backfits on a plant-specific basis
pursuant to 10 CFR 50.109 at the small number of operating reactors possessing
each particular identified design feature. The specific plans for safety
enhancement backfits and their bases are described in the attached report.
Because of the relatively low safety significance of these issues, the staff
recognizes that some, or all, of these potential enhancements may not pass the
backfit tests.

The staff will provide the attached report to the licensees of all operating
reactors. The staff intends to request that those licensees identified in the
report for plant-specific regulatory analysis verify the applicability of the
staff's findings and conclusions. The staff will also request that licensee's
provide, on a voluntary basis, their perspective on the potential increase in
the overall protection of public health and safety and information regarding
the cost of potential modifications to address the design features identified
in the staff report. Staff reviews of potential plant-specific or generic
backfits will be appropriately coordinated with the Committee to Review
generic Requirements (CRGR).

The staff also plans to address issues relating to the functional performance
of spent fuel pool decay heat removal, as well as the operational aspects
related to coolant inventory control and reactivity controi, through expansion
of the proposed, periormance-based rule, "Shutdown Operations at Nuclear Power
Plants” (10 CFR 50.67), to encompass fuel storage pool operations.



The Commissioners -3-

Concurrent with the regulatory analyses fﬁr the potential safety enhancements,
the staff will develop guidance for implementing the proposed rule for fuel
storage pool operations at nuclear power piants. The staff will also develop
plans to improve existing guidance documents related to design reviews of
spent fuel pool cooli g systems. In addition, the staff will issue an
information notice as a mechanism for distributing informatios in areas where
regulatory analyses do not support rulemaking or plant-specific backfits.

Attachment: Plan for Resolving Spent Fuel Storage Pool Action Plan Issues



PLAN FOR RESOLVING SPENT FUEL STORAGE POOL ACTION PLAN ISSUES

1.0 INTRODUCTION /

The NRC staff developed and implemented a generic action plan for ensuring the
safety of spent fuel storage pools in response to two postulated event
sequences involving the spent fuel pool (SFP) at two separate plants. The
principal safety concerns addressed by the action plan involve the potential
for a sustained loss of SFP cooling and the potential for a substantial loss
of spent fuel coolant inventory that could expose irradiated fuel.

The first postulated event sequence was reported to the NRC staff in November
1992 by two engineers, who formerly worked under contract for the Pennsylvania
Power and Light Company (PP&L). In the report, the engineers contended that
the design of the Susquehanna station failed to meet regulatory reguirements
with respect to sustained loss of the cooling function to the SFP that could
result from a less-of-coolant accident (LOCA) or a loss of offsite power
(LOOP). The heat and water vapor added to the reactor building atmosphere by
subsequent SFP boiling could cause failure of accident mitigation or other
safety equipment and an associated increase in the consequences of the
initiating event. Using probabilistic and deterministic methods, the staff
evaluated these issues as they related to Susquehanna and determined *hat
public health and safety were adequately protected on the basis of existing
design features and operating practices at Susquehanna (see attached :afety
evaluation for additional details). However, the staff also concluded that a
broader evaluation of the potential for this type of event to occur a’ other
facilities was justified.

The second postulated event sequence was based on an actual event that
occurred at Dresden 1, which is permanently shut down. This plant experienced
containment flooding because of freeze damage to the service water system
inside the containment building on January 25, 1994. Commonwealth Edison
reported that the configuration of the spent fuel transfer system between the
SFP and the containment similar’y threatened SFP coolant inventory control.
At Dresden Unit 1, portions of the spent fuel transfer system piping inside
the containment could have burst due tc freezing at an elevation that would
drain the spent fuel coolant to a level below the top of stored irradiated
fuel in the SFP. A substantial loss of SFP coolant invertory could lead to
such consequences as high local radiation levels due to loss of shielding,
unmonitored release of radiologically contaminated coolant, and inadequate
cooling of stored fuel. The staff concluded that the potential for this type
of event to occur at other facilities should be evaluated.

Finally, the action plan itself called for a review of events related to wet
storage of irradiated fuel. From this review and information from the two
postulated event sequences that pr =pted development of the action plan, the
staff identified areas to evaluate for further regulatory action. Design
information to support this evaluation was developed through four onsite
assessments, a safety analysis report review for several operating reactors,
and the staff’'s survey of refueling practices completed in May 1996.

ATTACHMENT
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Because the safety of fuel storage in the ,SFP is principally determined by
coolant inventory, coolant temperature, ahd reactivity, the staff divided its
evaluation into those areas. Coolant inventory affects the capability to cool
the stored fuel, the degree of shielding provided for the operators, and the
consequences of postulated fuel handling accidents. Coolant temperature
affects operator performance during fuel handling, control of coolant
chemistry and radionuclide concentration, generation of thermal stress within
structures, and environmental conditions surrounding the SFP. Spent fuel
storage pools are designed to maintain a substantial reactivity margin to
criticality under all postulated storage conditions. In order for operators
to promptly identify unsuitable fuel storage conditions, the spent fuel
storage facility must have an appropriate means to notify operators of changes
to the conditions in the SFP.

2.0 REGULATORY FRAMEWORK FOR SPENT FUEL POOL STORAGE

The NRC acceptance criteria for the design of structures, systems, and
components related to the SFP has evolved from case-by-case reviews for early
plants to the present guidance of the Standard Review Plan (SRP) - NUREG-0800
- and vegulatory guides, and the requirements of the General Design Criteria
(GDC) of Appendix A to 10 CFR Part 50, as implemented by 10 CFR 50.34. In
addition, the increased use of high density storage racks to expand onsite
irradiated fuel storage capability has required nearly all operating reactor
Ticensees to request license amendments related to fuel storage.
Consequently, the design of certain structures, systems, and components
related to the SFP may vary among a group of plants, depending on the stage of
evolution of acceptance criteria developed by the staff and the deviat ions
from these criteria the staff found acceptable.

The Atomic Energy Commission (AEC) developed design criteria in the mid-60s
that were used as guidance ir evaluating plant design. These criteria were
continually revised so that a consistent basis for acceptable design practices
for the SFP was not established. As an example, Criterion 25 from a version
of the AEC design criteria dated November 5, 1965, stated:

The fuel handling and storage facilities must be designed to prevent
criticality and to maintain adequate shielding and cooling under all
anticipated normal and abnormal conditions, and credible accident
conditions. Variables upon which the health and safety of the
public depend must be monitored.

These AEC design criteria evolved into the GOC presented in Appendix A to
'" FFR Part 50, which the AEC i1ssued in 1971. Criterion 61 of the GDC
.quires, in part, that the fuel storage system be designed with a residual
neat removal capability having reliability and testability that reflects the
importance to safety of decay heat and other residual heat removal and be
designed to prevent significant reduction in coolant inventory under accident
conditions. Criterion 62 provides requirements for prevention of criticality,
and Criterion 63 specifies requirements for systems to monitor fuel storage
systems,
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In 1970, the AEC developed and began issupng safety guides to make available
specific methods acceptable to the staff for implementing regulations.
Regulatory Guide 1.13 (formerly Safety Guide 13), "Spent Fuel Storage Facility
Design Basis,” was used as guidance in the licensing evaluation of many spent
fuel storage facilities. Regulatory Guide 1.13 described an acceptable method
of impliementing General Design Criterion 61 in order to:

(1) Prevent loss of water from the fuel poo! that would uncover fuel.
(2) Protect fuel from mechanical damage.

(3) Provide the capability for limiting the potential offsite exposures
in the event of a significant release of radicactivity from the
fuel.

Regulatory Guide 1.13 has no specific guidance for evaluating criticality
prevention measures or SFP cooling system design features.

The SRP giv2s specific acceptance criteria derived from applicable GOC and
other NRC regulations, and a method acceptable to the staff to demonstrate
compliance with those acceptance criteria for various structures, systems, and
components at commercial light water reactors. The SRP was first issued in
1975 as NUREG-75/087, and NUREG-0800 was issued in 1981. The SRP is not a
substitute for NRC regulations, and compliance is not a requirement. However,
10 CFR 50.34 requires applications for light water reactor cperating licenses
and construction permits docketed after May 17, 1982, to include an evaluation
of the facility against the SRP. Although currently operating reactors all
had construction permits before 1982, the staff used the SRP in evaluating
operating license applications for facilities that began commercial operation
after 1982. Because compliance with the specific acceptance criteria in the
SRP is not a requirement, use of the SRP in evaluating operating license
applications does not mean that each reactor beginning commercial operation
satisfies each acceptance criterion in the SRP. Rather, the staff used the
SRP acceptance criteria as an aide in determining the acceptability of a
structure, system, or component.

Detailed NRC guidance for evaluatin? the design of SFP storage facilities and
the design of the SFP cooling and cleanup system is in SRP Sections 9.1.2 and
9.1.3, respectively. The acceptance criteria in SRP Section 9.1.2 relate to
the SFP structuri] considerations for coolant inventory control, reactivity
control criteria, and monitoring instrumeincation. The acceptance criteria in
SRP Section 9.1.3 relate to the SFP cooling system considerations for coolant
inventory control and coolant temperature control. Both SRP sections
reference Regulatory Guide 1.13 for specific criteria related to coolant
inventory control.

Because of the unlikely prospects for successful reprocessing of civilian
reactor fuel, the NRC developed Multi-Plant Action (MPA) A-28, "Increase in
Spent Fuel Poo)l Storage Capazity," to address continued on-site storagr cf
spent fuel. The staff developed a task action plan in the late 1970's to
resolve MPA A-28. This action plan resulted in the development of guicance to
address the increased number of SFP modifications involving replacement of low
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density fuel storage racks with high densyty fue) storage racks. Operating

reactor licensees pursued these modifications because, at the time many
operating reactor spent fuel storage areas were designed, offsite storage and
reprocessing of spent fuel was expected to limit the need for onsite storage.

On April )4, 1978, the NRC staff issued a letter to all power reactor
licensees that forwarded the NRC guidance on SFP modifications. The guidance,
entitied "Review and Acceptance of Spent Fuel Storage and Handling
Applications,” gave (1) guidance on the type and extent of information needed
by the NRC staff to perform the review of proposed modifications to an
operating reactor spent fuel storage pool and (2) the acceptance criteria to
be used by the NRC staff in authorizing such modifications. The r . ew areas
addressed by this guidance included prevention of criticality, prevention of
mechanical damage to fuel, and adequacy of cooling for the increased fuel
storage capacity.

The actions recommended to resolve the action plan issues for MPA A-28 were to
revise the NUREG-75/087 version of SRP Section 9.1.3 and the 1975 version of
Regulatory Guide 1.13. Although revisions to Regulatory Guide 1.13 were
developed that expanded the scope of the document to address SFP cooling an
reactivity control, the revised version was not issued for comment. Minor
T;;;sions to SRP Section 9.1.3 were incorporated in the NUREG-0800 version in

In 1977, the NRC initiated the Systematic Evaluation Program (SEP) to review
the designs of older operating nuclear reactors. Although the staff
originally planned to conduct the SEP in several phases, the SEP was conducted
in two phases. The first phase involved identification of issues for which
regulatory guidance and requirements had changed enough since licensing of the
older plants to warrant a re-evaluation of those older operating reactors. In
the second phase, the staff re-evaluated 10 of the older operating reactors

(7 of which are currently cperating) against the guidance and requirements
existing at the time of the re-evaluation. From tne results of the second
phase, the staff identified 27 issues, termed the SEP "lessons learned"
issues, that involved some corrective action at one or more of the 10 reactors
reviewed in the second phase of the SEP. The staff concluded that these 27
issues would be generally applicable to other older operating reactors that
were not reviewed in the second phase of the SEP, and the staff proposed to
include these issues in the Integrated Safety Assessment Program (ISAP).
However, the ISAP was discontinued after reviews at two pilot plants. The SEP
"lessons learned" issues were subsequently tracked as Generic Issue (GI) 156
until resolution of that GI in 1995.

Fuel storage was one of the issues identified in the first phase of the SEP.
The purpose of the fuel storage review in the second phase of the SEP was to
ensure that new and irradiated fuel are stored safely with respect to
criticality prevention, cooling capability, shielding, and structural
capability. For the seven currently operating reactors reviewed in the second
phase of the SEP, the staff found that irradiated fuel was stored safely at
those facilities on the basis of stzff reviews conducted in the late 70s or
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