June 28, 1996

NOTE TO: John F. Stolz, Director
' Project Directorate I-2
Division of Reactor Projects - I/II

FROM: Eugene V. Imbro, Director
Project Directorate I-2
Division of Reactor Projects - I/II

SUBJECT: SPENT FUEL POOL SURVEY - HARRIS UNIT 1

In response to your revised guidance memorandum on the subject of
"Follow-up Action Regarding Spent Fuel Pool Licensing Basis Review, "
dated June 21, 1996; I have attached a copy of the PM Survey on Spent

Fuel Pool Practices and Current Licensing Basis for the Shearon Harrls
Nuclear Power Plant, Unit 1, plant.

Enclosure:
As stated

cc: Joe Shea
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SHEARON HARRIS - UNIT 1, NUCLEAR POWER PLANT
SPENT FUEL POOL PRACTICES AND CURRENT LICENSING BASIS

A. SYSTEM DESIGN: (ref- plant’s Design & Basis Document DBD # 110, and
FSAR Section 9.1)

‘The spent fuel storage facility is located in the Fuel Handling
building. FSAR Section 9.1.2.2 states that there are one new fuel
pool and three spent fuel pools, interconnected by mean of a main
transfer canal with runs the length of the fuel handling building
(FHB). The FHB is split in two storage facilities: the North-end
storage facility consisting of pools A & B, and the South-end facility
consisting of pools C & D. A bridge crane is used to transport the
spent fuel to spent fuel racks and later to the cask. This procedure
is carried out with spent fuel totally submerged. Currently, spent
fuel is stored in fuel pools A & B (South-end) and are cooled by the
two independent trains of spent fuel pool cooling system. Pools C & D

{(North-end) have not been used for spent or new fuel storage and their

cooling systems are not yet piped in.

The staff SER dated Nov/83 stated that fuel may be stored in
combination of 6x10, 6x8, and 7x7 PWR rack modules and that the
maximum storage capac1ty of the two spent fuel pools is 3024 PWR
assemblies, which is more than 19 PWR cores.. Each spent fuel
facilities (North-end and South-end) is designed to be cooled by two
100 percent independent trains, cooling and clean up systems (FPCCS)
with equlpment to remove the particulate and dissolved f1$51on and
corrosion products resulting from the spent fuel.

By design, each FPCCS is comprised of two fuel pools, a transfer
canal, two fuel pool heat exchangers, two cooling pumps, with
strainers, demineralizer, demineralizer filter, purification filter,
two water purification pumps, skimmers with one skimmer pump and
associated fuel pool strainer & skimmer filter.

Cooling pump: Two existing horizontal centrifugal pumps are non-1E,
installed in separate lines to assure that pumping capacity is only
partially lost should one pump become inoperative. This also allows
maintenance on one pump while the other is in operation. Each of the
fuel pool pump is powered from separated power sources (with
capability to connect to emergency diesel generator on loss of offsite
power.)

Heat exchanger: shell and straight tube type, are cooled by a non-
essential loop of Component Water Cooling system.

Normal makeup water to the fuel pool is supplied by the Seismic Cat I
RWST and Demineralized Water system (see FSAR 9.2.3.2). A backup
system for filling the fuel pool is available thru flexible hoses,
ESW, and RWST lines and their existing vent lines for emergency
connection to the Seismic Cat I emergency service water system, the
source for emergency makeup water.

B. SUMMARY OF CLB REQUIREMENTS RE: SPENT FUEL POOL DECAY HEAT
REMOVAYL/REFUELING OFFLOAD PRACTICES

1. Technical Specification limits are provided for:



TS 3.9.3: A minimum decay time of 100 hours before moving fuel.

TS 3.9.11: At least 23 feet of water shall be maintained above the
irradiated fuel.

TS 3.9.12: Two independent Fuel Handling Building Emergency
Exhaust System Trains shall be operable.

2. The maximum heat load in the pool under refueling conditions is
limited to 44.4 x 10° Btu/hr for the full core offload case - all
pools. [FSAR Table 9.1.3-1A)

3. Fuel pool temperature is limited to 142 °F for end-of-cycle
refuelings with one fuel pool cooling pump operating. This
temperature applies to core offloads up to and including full
core refuelings and is less than the pool concrete design
temperature of 150 °F. [FSAR Table 9.1.3-2 and FSAR section
9.1.3.1} )

Under true emergency conditions, such as a complete loss of spent
fuel pool cooling with a full core in the SFP, fuel
temperature rise from 150 °F to boiling (approximately 4.5 hours)
has been reviewed and found acceptable. [Calculated from
FSAR Table 9.1.3-2] ‘

4. Decay time is controlled by Technical specifications. '’

5. No other implicit or explicit prohibitions exist within the CLB
against performing a full core offload for any glven refueling
outage. (See : discrepancies below)

Discrepancies:

1. Table 9.1.3-1A (and other paragraphs - see 9.1.3.3) calls the full
core offload case "abnormal” even though it may be a regular
practice at Harris to offload the full core. The licensee should
review the FSAR against their operating practice and make
editorial changes to the appropriate FSAR sections to avoid
confusion. .



c.
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SPENT FUEL POOLS CLB REVIEW - Continued

SUMMARY OF COMPLIANCE WITHE CLB REQUIREMENTS AND COMMITMENTS

.Offload'Prgctice: The FSAR did not address the use of full-core

offloads as routine evolution, however, the FSAR provides
heatload tables to document spent fuel pool (sfp) heatloads for
different anticipated refueling strategies, currently referred to
as normal (1/3 core offload) and abnormal (full-core offload).

" The resident inspectors observed (IR 95-17, pg 22), from previous

refueling outages, that the fuel pool cooling system was
adequately designed to remove the residual heat generated from a
freshly removed full-core. 1In addition, the licensee has in
place plant procedure OMP-003, Outage Shutdown Risk Management,
which contains sections that assure that adequate cooling and
support systems are available during various refueling outage
activities where maximum sfp heatloads are encountered. These
assessments are outage specific and include time-to-boil
calculations assuming loss of all cooling capabilities, and the
current process for "controlling"” heatloads is to perform the sfp
heatload analysis with adequate conservatism to bound all

expected scenarios. The fuel pool heatload assessments are -

included in the scope of this procedure. The maximum total sfp
heatload calculated for the October 1995 refueling outage 6 was
26.5 MBTU/hr and the FSAR maximum abnormal heatload {full-core
offload plus existing inventory) wvalue was 44.4 MBTU/hr.

The resident inspectors observed (IR 50-400/95-15 dated November
3, 1995, page 7) during refueling No. 6 activities, that fuel
offload and reload activities in accordance with fuel handling -
procedure FHP-014, Rev 6, Fuel and Insert Shuffle Sequence. :

Fuel Pool Level: Control room and local alarms are provided to
alert the operator of high and low pool water level, and high
temperature in the fuel pools. The licensee has in place
procedures 0ST-1021 (Modes 1&2), 0ST-1022 (Modes 3&$), and OST-
1033 (Modes 5&6) to require verification of sfp level once per
shift. This is more frequent than the 7 day frequency required
by TS 4.9.11. The inspectors had observed (IR 50-400/95-15 date
November 3, 1995, page 7) that during refueling No. 6, the
licensee’s fuel offload and reload activities were in accordance
with fuel handling procedure FHP-014, Rev 6, Fuel and Insert
Shuffle Sequence, and FHP-020, Refueling Operations [e.g., fuel
handling equipment, including refueling bridge crane, hoist, and
load cell had been properly tested, inspected, and calibrated,
prior to fuel movement, as required by plant procedures,] and

that operators maintained the refueling cavity water level
at 23 feet above the reactor vessel flange during fuel .
movement.

Water Temperature: The licensee monitors sfp temperatures every
4 hours and records them on Operations BOP logs. This monitoring
provides guidance for operating sfp cooling pumps and these
cooling pumps are run intermittently to keep sfp temperature
between 85°F and 105°F. The resident inspectors has witnessed
(IR 95-17, pg 22, dated 12/11/95) two refueling outages and at



“

(4)

(5)

various point has verified that pool temperatures were below the
pool design temperature of 150 °F)

Decay Time: The licensee has in place procédure GP-009,

Refueling Cavity Fill, Refueling and Drain of Refueling Cavity
(Modes 5-6-5), step 5.3.1.19.a verifies that the reactor has been
subcritical for at least 100 hours prior to fuel movement. This
was a TS requirement and has

been relocated to the Plant Procedure PLP-114, Relocated TS and
Design Basis Requirements.

Controlling of specific activity in the spent fuel pools: The
specific activity imposed by the FSAR was calculated assuming the

fuel pools were filled to capacity (7298 bundles) and the crud
attached to each bundle was homogeneously mixed throughout the
pools and canals. As of 3/96 the licensee has 1695 fuel bundles
(1195 BWR-Brunswick, 276 PWR-Robinson, and 224 PWR-Harris) stored
in the A and B spent fuel pools. The licensee stated that they
routinely perform radiological surveys of the FHB operating floor
and continuous airborne activity devices and general area
radiation devices are in place to monitor these areas.

- - . . . - -~



Facility

SPENT FUEL STORAGE

_Nams; SHPARON EARRIS

Licensee’s BF¥P
Contact

DATA TABLE

Unit: 1

RName: David Baksa, Bystem Engineer

Phone: C/o Donna Alexandsr
919-362-3130

SFP Related
Tech. Specs.

Parameter(s):

Licensed Thermal Power
STP Level

BFP Boron Concentration

Decay time in Reactor Vessel

Limiting Value oxr Condition:

2775 MWt (100% rated cors pwr)

23 £t above top of stored fusl
2000 ppm minimum (currently 2304)
100 hrs (TS 3.9.3)

8FP Structure

Location: in Fuel Handling Building

Selsmic Classification of SFP Structure
and Building: Seismic Cat 1, Quality Group
C Standards

Volume of SFP(s): (FSAR Table 9.1.3-2) SFP Temperature for Stress Analysis:
Pool A: 403,200 gals 150 °r
Pool B: 403,910 gals
Pool C: 191,480 gals
Pool D: 147,804 gals
Leakage Liner Type: Stainless steel Leakage Monitoring: Floor & Egquipment
Collection drain sumps and pumping systems to collect
& transfer FPCCE leakage to waste
management system.
Alarms: Hi sump level in C/R, two alarms
for low level (1st alarm at 24 £t)
A low flow alarm (flow to the pool) is
provided to warn of interruption cooling
£flow.
Drainage Location of Bottom Drains: There iz no Elevation of Gate Bottom Relative to
Prevention built-in drain comnection. Stored Fuel: (sse FSAR pg $.1.3-6a):
Draining and syphoning of the spent and Cooling water return piping terminate at
new fuel pools via piping or hose 279’-6%, spent fuel pools suction piping
connection to these pools or transfer exits at 278’-6", new fuel pool exits at
canals is precluded by the locations of 277’-6", skimmer suction piping exits the
penetrations, limitation on hose length, pool at 285=-3°,
or administrative controls on hose The normal pool water level is 284’-6*
usage, and termination of piping (top of spent fuel ig 260%)
penetrations fluzh with the liner. TS 5.6.2 requires pools to be maintained
to prevent inadvertent ézainage of the
pools below 2777
II 8iphon Lowest Elevation of Connected Piping Anti-giphon Devices: by limiting the
Frevention Relative to Fuel: 277-6" for mew fuel skimmer hose to 3’7, the skimmer system
cooling piping exit. raturn piping enters the pool at 3’ below
noraal water level. (FSAR page $1.3-Ca)
Make-up Safety-Related Bource: Saismic Classification and Quality Groups:
Capability Backup to RWST for £1illing the fusl pool RWST: Seismic Category I.
is normally availadle from demineralized ESW: Seismic Category I.
water system; and through flexible
boses, ESW and RWST lines and their
existing vent lines for emergency
connection to ESW system, the socurce for
’ emergency makeup water.
Kormal Source:
from seismic Cat 1 RWST.
also from Demineralized water system °
. which passes » 6% of the cooling flow
. ' thxu the demireralizer.
Limits on K, and Enxichment: (5.1.2.3) Soluble Boron Credit for Accidents:

’ Reactivity

Keff < 0.95 under all conditions when
flooded with unborated water (T8 5.6.1a)

Neutron absorbing material is encapsulated
into the stainless steel walls of each
stage cell ($.1.2.1).
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Facility

KName: SHEARON HARRIS

Reactivity
Control

_Units 1

8olid Neutron Poisons: (Table 9.1.2-1)
PWR Polson: 0.020
BWR Poison: 0.0103

| modules as these rack cover the same flcor

No. of Fuel Btorage Zones: (Ref: FSAR
Section 9.1.2.1): The max storage capacity
of the thrée spent fuel pools (A, B, C) is
3704 PWR assemblies, and the total for
both spent and new fuel pools (A, B, C,

and D) iz 4184 aszssemblies. %he spent fuel -
pools are dasigned for the storage of both
PWR and BWR fuel from other CPLL nuclear
plants. The 7x7 PWR rack modules are
interchangeable with 1ix11l BWR rack

space. The actual number and types of
agsemblies stored will wary.

Shared or Split
EFFs

No. of EFP(s): Pool A: (Ref: FSAR
Saction 9.1.2.1)s The max storage
capacity of the three spent fuel pools
(A, B, C) is 3704 PWR assemblies, and
the total for both spent and new fuel
pools (A, B, C, and D) is ¢18¢
assemblies. The spent fuel pools are
designed for the storage of both PWR and
BEWR fuel from other CP&L nuclear plants.

No. of SFPs Receiving Discharge from a
Single Unit:

Since Refuel Outage XNo. € (10/95), the
oumber of spent fuel asgamblies stored in
S7Ps are:(/EQ Wills of CPiL 3/4/96)

1363 BWR from ck

224 PWR from Robingon

336 PWR from Harris (was 224 asz of 3/835)
{plus 1 basket for 2 Earris damaged rods)
TS 5.3.6 states that the new and spent
fusl pools are designed for a storage
capacity of 1832 PWR fuel assambliez and &
variable number of PWR and BWR storage
spaces in 48 interchangeable 7x7 PWR
(10.5" center to center) and 1ixll BWR

{6.25" center to center) xacks.

SFP Design
Inventory Cases

Normal: Table 9.1.3-23 (= 2/3 eorc plus
fuel from other plants)

Emergency/Abnormal: (=1-2/3 core plus fuel
from other plants)

SFP Design Neat
Load (MBTU/Hr)
and Temperature
r)

Rormals :
North-end pools
13.35 MBTU/kx 5.417 uBTU/Rx
137 °r* 126 °r* -

¢ with one cooling loop operating
Maximoms

South-end pools

Emergency/Abnormal:

North-end pools
39.02 MBTU/hr 5.417 MBTU/hr
142 °r+ 110 °r+

* w/ one cooling loop operating

South-end pools

SFP Cooling No. of Trains: 2, 100 percent Licensed to Withstand 8ingle Lctin
System Component Fallure: Yes

No. of S¥FPs Served by Each Train: 2 Qualification: Saismic Cat 1, Quality

pools Group II
Electrical Qualification and Independence of Power Load Ehed Initiators: Undervoltage or SI

Supply to S¥P
Cooling System
s

Supply: Independent class 1E,

to start Emergency Diesel Generator

Backup S¥P System Name: N/A Qualification: H/A° l
Coolings There are two independent, 100%
capacity, cooling systems to each spent
fuel storage facility
STP Heat System Name: Qualification: Seismic Cat 1.
Exchanger Components Cooling Water System (FEAR

Cooling Water

Sacticn 9.2.2)

Secondary
Cooling Water
Loop

System Mames
Service Water System (9.2.2)

Qualification: Saeismic cat 1.

Ultimate Heat
Bink ’

Type: Auxiliary Reservoir (preferred
source). Maln Resexvoir is back wp
source.

UHS Design Temperature: 85 °r (pg $.2.2-1)

ll

SFP Cooling
8ystem Heat
Exchanger

Pexformance

Design Heat Capacity: 2.11 MTBU/hr

_Iype: Shell & Tube

SYP Side Flow (lb/hr or GPN):
2.256 MBTU/hr

Cooling Water Flow (lb/hr or GPM):
2.68 MBTU/hr

SFP Temperature: 120 °F (Table $.1.3-2)

Cooling ¥Water Inlet Temp: 105 °F (Table
$.1.3-2)




_Unit: 1 II

Facility Names: SHEARON HARRIS
- SFF Cooling Loop Return Temp: 113 °F Cooling Water Outlet Temps: 110 °F

SYP Related Parameter(s): Satpoint: 284.75°/ 2847/ 282¢

Control Room high level/ low level/ lo-lo level

Alarms

‘Location of 87P Level: Annunciators mounted on SFP = | S¥P Temperature: Panel F-P9 in FEB, and

Indications alarm panels in FEB. in C/R: pool A on ALB-23,

pool B on ALB-23,
hi level alarm for floor/equip drain is
in Control Room (see page $.1.3-6b)

SFF Cooling Parameter(s): Kone Independence: Yes- Two 100% independsnce

System Automatic systems

Pump Trips

S7P Bolling Staff Acceptance of non-Selsmic SFP Off-gite Consegquences of S¥PF Boiling

Cooling System Based on Seismic Category Evaluated: None found
I SYP Ventilation System: /A

If Yes, H.'ll Flltration Credited:

SFP/Reactor Separation of SYP Operl.t:lné Tloor from Separation of Units at Bulti-Unit Bites:

SBystem Portion of Aux. or Reactor Bldg. that Separate pools interconnected by mean of a

Separation Contains Reactor Safety Systems: main transfer canal with runs the length
of the Fuel building.

Yas- SF¥Ps are located in a separate fuel
handling bullding that éoes not house Rx
safety system components.
Reavy Load SFP Area Crane Qualified to Eingle Routine Bpent Fuel Assexdbly Transfer to
Handling Failure Proof Standard IAW KUREG-0612 ISYSI or Alternate Wet Storage Location:
and/or NUREG-0554:
Yes- NUREG-0612 (sea SER-10/86) Received spent fuel assemblies from
Brunswick and Robinson plants
|
Operating Administrative Control Limit(s) for Brp Administrative Control Limits for SFP *
Practices Cooling EBystem Redundancy and SFP lak.-up

Texperature during Refueling:
142 °F (w/maximum aboormal heatload)

Systsam Redundancy:
w/ minimum of one BFP cooling loop.

Fregquency of Full-Core Off-loads:
A11 prior outages

Administrative Controls on Irradiated Fuel
Decay Time prior to Transfer from Reactor
Vessel to SFP:

100 hours by TS 3.9.3, also plant
procedure GP-009, Refueling Cavity f£111,

refill, and cleaning (Mode S3-6-S5.)

Type of Off-load Performed during Most
Recent Refueling:
full-core offload

For Units with Planned Raefueling Outages
Scheduled to Begin before April 30, 1996,
Type of Off-load Planned for Raxt
Refueling and Planned shutdown Dates

full-core offload
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F Crews discovered they were unable to regulate
, 1 the water level that stocks the steam generator.
‘The cutage Lad the plant down for & full week.

plan with the ixfer one. hknks&%ﬁgcnsggb r CPL to demonstrats
good corporate ¢itizenship by reducing the risk of g%&?!niusﬁg
153&&15:3@%55&1&“

*We ere already bving with @ E?agg and the existing
waste pools. CP&L should not expand the risk to the people of this area.”
== Rev. Carrie Bolton, Pittsboro
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EARTHOUAKE: gggg%ﬂsgi
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SABOTAGE / TERRORISM: Sccurity wasker for wases buildiag fhun for
R ggg&.ﬂ!lﬂi!l%ﬂ-ﬁog
eazs mepextodly show suclcar ficilitles are valnerable. ’

MUMAN ERROR: What Cost for the Safer Plan?
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Doub!mg high-level
. waste pools at the Harris Plant
ould create a jarger stockpile of long-lived

radioactivity than released at Chernobyl

Importing waste from 2 other plants (the reasan 1for the proposed
expansion) increases the risk end sevcdty of a major accident.

The Nuclear Regulatory Commission admits a

maJor waste pool accident would threaten a 50-mile radius
Numerous "near miss” accldents have ziready occurred in the U.S.

Waste poois were not designed for long-term storage; waste wiil be 2 threat for 10,000 yezrs.

> NC WARN is calling on CP&L to step beyond regulatmns which

block public input to the decision.
NC WARN has identified serlous techaical concerns about CP&L's unprecedented cooling
systerm and safety plan: it appeurs that this woulid be the only 4~-pool waste system in the U.S,

——_—————-—————————-——-——.——————————

1. Send this entire page to CP&L with a short handwﬁtten note: Urge C.E.O. William Cavanaugh to

.commit to 2 genuine public process:
PO Box 1551, Raleigh 27602-1551, 919-546-6111 fFax 546-3210 e-mail: bl cannaug‘\a-vlc.com

2. Let the media and your county officials know this Is important tg you.

] 3. Help NC WARN press the technical and legal challenge with a tax-deductible coritribution.

Waste Awareness & Reduction Network

PO Box 61051, Durham, NC 27715-1051
(919) 490-0747 /Fax (919) £493-6614 e-mall: NC-WARNOPOBOX.COM

NC WARN ,)}
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10CFR50.55a Alternative Plan for
Harris Spent Fuel Pool ‘C’ and ‘D°
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~ United States Nuclear Regulatory Commission

Office of Public Affairs, Region Il
61 Forsyth Street, Suite 23785, Atlanta, GA 30303
Tel. 404-562-4416 or 4417 Fax 404-562-4980
Internet: kmc2@nrc.gov or rdhi@nrc.gov

No: 11-99-50 FOR IMMEDIATE RELEASE
Contact: Ken Clark or Roger Hannah (Tuesday, October 19, 1899)

ASLB TO HEAR LIMITED APPEARANCE STATEMENTS DECEMBER7 & 8
ON CP&L REQUEST TO INCREASE SPENT FUEL STORAGE AT HARRIS

An Atomic Safety and Licensing Board will hear limited appearance statements in Raleigh,
North Carolina, on Tuesday, December 7, and in Chape! Hill on December 8 in connection with
a proceeding involving Carolina Power & Light Company’s request to the U. S. Nuclear
Regulatory Commission to increase the spent fuel storage capacity of its Shearon Harris nuclear
power plant near Raleigh. '

On December 23, 1998, CP&L asked the NRC to amend the Harris plant's operating license
to place two additional, unused spent fue! pools in service. The Board of Commissioners of
Orange County, North Carolina, petitioned to intervene. A three-member ASLB granted the
Commissioners’ petition and is in the process of conducting a hearing on the merits of the request.

Persons not a party to the proceeding will be permitted to make an oral statement setting forth
his or her position on matters of concern related to the proceeding. These statements do not
constitute testimony or evidence, but may help the Board and/or the parties in their deliberations
in connection with the issues. :

Persons who have submitted a timely written request to make an oral limited appearance
statement will be given priority over those who have not. In order to be considered timely, written
requests to make an oral statement must be mailed. faxed or sent by e-mail so as to be received
by the close of business (4:30 p.m. EST) on Monday, November 28. The request must specify
the date (Tuesday, December 7, or Wednesday, December 8) and the session on that day
(aftermoon or evening) during which the requester wishes to speak.

Wiritten requests to make an oral statement should be sent to:

MAIL - Office of Secretary :

Rulemakings and Adjudications Staff
~ U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
FAX -(301)415-1101

E-MAIL - hearingdocket@nrc.aov
(MORE)
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A copy of the written request to make a limited appearance statement should also, using
the same method of service, be sent to the Chairman of the licensing board as follows:
MAIL - Administrative Judge G. Paul Bollwerk, Ill
Atomic Safety & Licensing Board Panel
Mail Stop T-3F23
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 - 0001
FAX -(301) 415-5599
E-Mail: - gpb@nrec.gov
The time allotted for each statement normally will be no more than five minutes, but may be
further limited, depending on the number of written requests to speak and/or the number of '
persons present at the designated times.
The ASLB will hear oral limited appearance statements on the following dates at the
specified locations and times:
Tuesday, December 7 - Jane S. McKimmon Conference Center
North Carolina State University
Comner of Gormon Street and Western Avenue

Raleigh, North Carolina

Afternoon - 1:00 p.m. - 4:00 p.m. (EST)

Evening -7:00 p.m. - 9:30 p.m. (EST)
Wednesday, December 8 - Southern Human Resources Center

Main Meeting Room

2505 Homestead Road

Chapel Hill, North Carolina
Afternoon - 1:00 p.m. - 4:00 p.m. (EST)
Evening -7:00 p.m. - 9:30 p.m. (EST)
Interested persons may also submit written limited appearance statements at any time by
addressing them to those indicated for receipt of requests for time to make oral statements.
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