
June 28, 1996 

NOTE TO: John F. Stolz, Director 
Project Directorate 1-2 
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 Harris 
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 capacity 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 equipment to remove the particulate and dissolved fission 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-iE, 
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 CLE REQUIREMENTS RE: SPENT FUEL POOL DECAY HEAT 
REMOVAL/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 106 Btu/hr for the full core off load case - all 
pools. [FSAR Table 9.1.3-1A] 

3. Fuel pool temperature is limited to 142 OF 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 OF. [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 given 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 uabnormal" 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.



SPENT FUEL POOLS CLB REVIEW - Continued 

C. •SMARY OF COMPLIANCE WITH CLE REQUIREMENTS AND COMMITMENTS 

(1) Offload Practice: 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. In 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 ocontrollingo 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) value 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.  

(2) 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 OST-1021 (Modes 1&2), OST-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.  

(3) 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 1050 F. The resident inspectors has witnessed 
(IR 95-17, pg 22, dated 12/11/95) two refueling outages and at



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

(4) Decay Time: The licensee has in place procedure 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.  

(5) Controllina 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.



SPENT FUEL STORAGE DATA TABLE 

Facility Name: 8I.AROM RARMIS anit: 1 

Licensee' 87 Manmez David Saksa, System Engineer Plonse C/o Donna Alexander 
Contact 919-362-3190 

S7? Related Parameter(s): Limiting Value or Conditiont 
Tech. Specs. Licensed Thermal Power 2775 3Wt (100l rated core pwr) 

gyp Level 23 ft above top of stored fuel 
07 Woron Concentration 2000 ppm minimm (currently 2304) 
DecaY tine In Reactor Vessel 100 bra (1T 3.9.3) 

aI" structure Locations in Fuel Handling Building Seismic Classification of Syp Structure 
and Buildings Seismic Cat 1, Quality Group 
C Standards 

Volume of E7P(s): (FVSR Table 9.1.3-2) 7 Temperature for Stress analrsis: 
Pool As 403,200 gals 150 *o 
Pool Ns 403,920 gals 
Pool Cs 191,480 gals 
Pool Ds 147.804 calm 

Leakage Liner Types Stainless steel Leakage MonitorLngs Floor a rquipment 
Collection drain s as and pumping systems to collect 

& transfer FPCCS leakage to waste 
anagement system.  
l&arms: Hi sp level in C/R, two alarms 

for low level (1st alarm at 24 ft) 
A low flow alarm (flow to the pool) Is 
provided to warn of Interruption cooling 

r flow.  

Drainage Location of Bottom Drainss There Is no Elevation of Gate Bottom Relative to 
Prevention built-in drain connection. Stored Fuels (see FiR pg 9.1.3-6a)s 

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 auction piping 
connection to these pools or transfer exits at 2781-6-, new fuel pool exits at 
canals is precluded by the locations of 277"-61, 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 is 2600) 
penetrations flush with the lner. TS 5.6.2 requires pools to be maintained 

to prevent Inadvertent drainage of the 
pools below 277" 

siphon Lovest Elevation of Connected Piping anti-Siphon Devices: by limiting the 
Prevention Relative to Fuels 277"-6 for new fuel skinner hose to 5', the skim•er system 

cooling piping exit. return piping enters the pool at 50 below 
normal water level. (7511 page 91.3-Ga) 

Make-up Safety-Related Source: Seismic Classification and Quality Groups 
Capability Backup to RNST for filling the fuel pool RWST: Seismic Category 2.  

is normally available from demineralLzed 38W: Seismic category 1.  
water systeam and through flexible 
hoses, 3SW and RUST lines and their 
existing vent lines for emergency 
connection to 3SW system, the source for 
emergency makeup water.  

Normal source: 
from seismic Cat 1 RUST.  
also from Daminerallsed water system 
which passes - 6% of the cooling flow 
thin the demineralizer.  

Meantivity Limits on L,, and Enricluents (9.1.2.3) Soluble Boron Credit for Accidents: 
Koff 1 0.95 under all conditions when Neutran absorbing material is encapsulated 
flooded with unborated water (TS 5.6.2a) into the stainless steel walls of each 

stage cell (9.1.2.1).



I

Facility Mamas SHEARON MIRRIS Unit: 1 

Reactivity solid Neutron Poisonst (Table 9.1.2-1) no. of Fuel storage zones: (Refs 1r81 
Control P11 Poisons 0.020 Section 9.1.2.1)t The max storage capacity 

MM Poison: 0.0103 of the thr6e spent fuel pools (A, 3, C) is 
3704 lIM assemblies, and the total for 
both spent and new fuel pools (A, 3, C, 
end D) It 4184 assemblies. The spent f1uel 
pools are designed for the storage of both 
11wK and XN31 fuel from other CPaZ• nuclear 
plants. The 7z:7 11M rack modules are 
Interchangeable with l1xll MM1 rack 
modules as these rack cover the same floor 
space. The actual nmber and types of assemblies stored will vazy.  

Shared or Split no. of CM(s): pool as (Raft FUR No. of SiPs Receiving Discharge from a 
Sips Section 9.1.2.1)s The max storage Single Unit: 

capacity of the three spent fuel pools Since Refuel Outage No. 6 (10/95), the 
(A, 3, C) is 3704 1MRK assemblies, and number of spent fuel assemblies stored in 
the total for both spent and new fuel SFts ares (/•d Wills of OP&L 3/4/96) 
pools (J6 2, C, and D) is 4184 1365 316 from Brunswick 
assemblies. the spent fuel pools are 224 116 from Robinson 
designed for the storage of both Mm and 336 l11 from Barris (was 224 as of 5/95) 
3WR fuel from other Ct&L nuclear plants. (plus 1 basket for 2 Barris damaged rods) 

TS 5.3.6 states that the new and spent 
fuel pools are designed for a storage 
capacity of 1332 111 fuel assemblies and a 
variable nmbser of MM5 and 311 storage 
spaces in 48 Interchangeable 7x7 lPM 
(10.5" center to center) and llxll 3WK 
_(9.25- center to center) racks.  

giy Design Normal* Table 3.1.3-2s (- 2/3 core plus Zmergency/ibnozrm-a (-1-2/3 core plus fuel 
Znventory Cases fuel from other plants) fran other plants) 

EPP Design Meat Normals 3m6ergency/1bnormall 
Load (METU/ar) North-end Inoos South-end pools Worth-end pools South-end pools 
and Temperature 13.35 MlJ/hr 5.417 MBTU/hx 39.02 NBTU/hr 5.417 3MTU/hr 
('1) 137 *F* 126 *F* • 142 *F* 110 IF* 

* with one cooling loop operating w w/ one cooling loop operating 
Maxi•n u 

SiF Cooling No. of TraLns: 2, 100 percent -Lcensed to Withstand single active 
system Compoent Failures Yea 

No. of Sits Served by Mach Trains 2 Qualifications Seismic Cat 1, Quality 
pools Group 

zlectrical Qualification and independence of Power Load Shed initiators: Undervoltage or SI 
Supply to Sit Supply: independent class 12, to start RMergency Diosel Generator 
Cooling system 

Rackup 871 System Namet N/A Qualifications N/A ' 
Cooling: There are two independent, 100% 

capacity, cooling systems to each spent 
fuel storage facility 

Sit Meat system Names Qualification: seismic Cat 1.  
acchanger Components Cooling Water System (FrSi 

Cooling Water Section 9.2.2) 

Secondary Sys tem name Qualification: Seismic Cat 1.  
Cooling Water Service Water System (9.2.2) 
Loop 

Ultimate Me-t Types Au1iliary Reservoir (preferred NS8 Design Temperature: 95 IF (pg 9.2.2-1) 
Sink source). Mnain Reservoir is back up 

source.  

OFF Cooling Design Meat CapacLty: 2.11 27B3T/hr Typet Shell & Tube 
System Meat 
Macha=ger Sit side Flow (lb/hr or G01): Cooling Water Flow (lb/hr or G1:): 
,erf ormance 2.256 KBTUJ/hr 2.68 NBDTU/•r 

St7 Temperatures 120 I° (Table 9.1.3-2) Cooling Water inlet Tamp: 105 IF (table 
9.1.3-2)



-

Facility Name: SHEARON RAXRIS Units 1 

S"1 Cooling Loop Return Tows 113 "F Cooling Water Outlet TeWWs 110 *F 

a" Related parameter(s): Setpoint: 284.751/ 2841/ 282
Control Rom high level/ low level/ 10-1. level 
Alarms 

•ocation of 5F7 Levels Annunciators mounted on 7p r gyp Temperature: Panel- -p9 in l., and 
Indications alarm panels in ri. in C/RI pool A an 3LE-23, 

pool N am 31.-23, 

hi level alazr for floor/equip drain Is 

In Control Roam (see page 9.1.3-6b) 

SrP Cooling Parameter(s) s None Independencet Yes- Two 100% independence 
System Automatic systems 

SEP Boiling Staff Acceptane of non-SeimiLc •57 Off-site Consequences of S7P Boiling 
Cooling System Bassed a Seismic Category Evaluated: none found 
I SFP Ventilation System: M/I 

If Yes, Was Filtration Credited, 

E71/Reactor Separation of gyp Operating Floor from Separation of Units at Multi-Unit Sitess 
system Portion of Aux. or Reactor Bldg. that Separate.pools interconnected by mean of a 
separation Contains Reactor Safety System s main transfer canal with runs the length 

of the Fuel building.  
Yes- S•as are located in a separate fuel 
handling building that does not house Rx 
safety system €cmpoents.  

Heavy Load 571 Area Crane Qualified to Single Routine Spent Fuel Assembly Transfer to 
Handling Failure Proof Standard AJW NURI•-0612 185XJ or altera•te Wet Storage Locations 

and/or XUREQ-0354s 
Yes- MUREG-0612 (see WM-10/86) Received spent fuel assemblies from 

Brunswick and Robinson plants 

Operating Aminis--trativs Control AIMIt(s) for SFy Administrative Control Limits for SI 
Practices Temperature during Refuesinag Cooling System Redundancy and SIP Make-up 

142 *F (w/maxim-m abnormal beatload) System Redundancys 
W/ mini-um of one gp cooaling loop.  

Frequency of Full-Core Off-loads: Administrative Controls on Irradiated Fuel 
All prior outages Decay Time prior to Transfer from Reactor 

Vessel to 571: 
100 hours by TS 3.9.3, also plant 
procedure 01-009, Refueling Cavity fill, 
refill. and cleaning (mode 5-6-5.) 

Type of Off-load Performed during Most For Units with Planned Refueling Outages 
Recent Refuelings Scheduled to Begin before April 30, 1996, 
full-core offload Type of Off-load Planned for Next 

Refueling end Planned Shutdown Dates 

I I_ full-core offload
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Doubling high-level 
Sivwaste pools at the Harris Plant 

lwould create a larger stockpile of long-lived 
radioactivity than released at Chernobyl 

importing waste from 2 other plants (th reason for the proposed 
expansion) Increases the risk and severity of a major accident

The Nuclear Regulatory Commission admits a 

major waste pool accident would threaten a 50-mile radius 
Numerous 'near miss" accidents fiave already occurred In the U.S.  

Waste pools were not designed for long-term storage; waste will be a threat for 10,000 years.

i" NC WARN is calling on CP&L to step beyond regulations which 
block public input to the decision.  

NC WARN has identified serious technical concerns about CP&L's unprecedented cooling 
system and safety plan: It appears that this would be the only 4-pool waste system in the U.S.  

NUCLEAR SAFETY IS NOT A PRIVATE MATTER: 
1. Send this entire page to CP&L with a short handwritten note: Urge C.E.O. William Cavanaugh to 

commit to a genuine public process: 

PO Box 1551, Raleigh 27602-1551, 919-546-6111 fax 546-3210 e-mail; bllI.cavaneugh@--p•c~com 

2. Let the media and your county officials know this Is important t9 you.

3. Help NC WARN press the technical and legal challenge with a tax-deducible orftbution.

NC WýAZN') Waste Awareness &-Reduction Network 
PO Box 61051, Durham, NC 27715-1051 
(919) 490-0747 /Fax (91.9) 493-6614 e-mall: NC-WARNOPOSOX.COM
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IOCFR50.55a Alternative Plan for 
Harris Spent Fuel Pool 'C' and 'D' 

July 16, 1998 

CP&L 
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United States Nuclear Regulatory Commission 
Office of Public Affairs, Region !i 

61 Forsyth Street, Suite 23T85, Atlanta, GA 30303 
Tel. 404-562-4416 or 4417 Fax 404-562-4980 
Intemet" kmc2@nrc.gov or rdhl@nrc.gov 

No: 11-99-50 FOR IMMEDIATE RELEASE 
Contact: Ken Clark or Roger Hannah (Tuesday, October 19, 1999) 

ASLB TO HEAR LIMITED APPEARANCE STATEMENTS DECEMBER 7 & 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 Chapel 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 fuel 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 
reguests 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 29. The request must specify 
the date (Tuesday, December 7, or Wednesday, December 8) and the session on that day 
(aftemoon or evening) during which the requester wishes to speak.  

Written 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(fnrc.gov 

(MORE)



Harris Hearings - Page 2

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, III 
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: - ggb(&-nrc.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 andlor 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. McKlimmon Conference Center 
North Carolina State University 
Corner 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 
Aftemoon - 1:00 p.m. - 4:00 p.m. (ES7) 
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.


