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Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

FROM: Jan A. Norris, Sr. Project Manager
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SUBJECT: ST. LUCIE UNITS 1 AND 2 - SPENT FUEL POOL SURVEY
This memorandum provides the information requested by the February 8, 1996,

memorandum from John Stolz regarding a review of the spent fuel pool practices
and current licensing basis.
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ST. LUCIE SPENT FUEL POOL SURVEY
Spent Fuel Pool (SFP) System Design
UNIT 1

The system is composed of heat exchanger, filter, ion exchanger, pump
suction strainer, ion exchanger strainer, pumps, piping and valves. The
system has only one train of components. The coolinj portion of the
fuel pool system is a closed loop system consisting of two alf capacity
pumps and one full capacity heat exchanger. For normal refueling
discharge conditions, one fuel pool pump and the fuel pool heit
exchanger are in service. During abnormal refueliny conditions, such as
full core discharge, two fuel pool pumps and the hea. exchanger are in
service. The system is manually controlled from a local control panel.
High fuel pool temperature, high and low fuel pool water level, and a
low fuel pool pump discharge pressure alarms are announciated in the
control room. Makeup to the fuel pool comes from the refueling water
tank. The heat exchanger is cooled by component cooling water. The
system is designed to provide a minimum of 9 feet of water above the top
of the fuel during handling and storage operation,

UNIT 2

The system is composed of heat exchangers, filter, ion exchanger, pump
suction strainer, ion exchanger strainer, pumps, piping and valves. The
system has only one train of components. The cooling portion of the
fuel pool system is a closed loop system consisting of two half capacity
pumps and two full capacity heat exchangers. Full capacity condition
corresponds to the design condition of a full core placed in the spent
fuel pool seven days after reactor shutdown, in adtches, the most recent
of which has been coolin? for 90 days. For normal refueling discharge
conditions, one fuel pool pump and the fuel pool heat exchanger are in
service. During abnormal refueling conditions, such as full corz
discharge, two fuel pool pumps and the heat exchanger are in service.
The system is manually controlled from a local control panel. High fuel
pool temperature, high and low fuel pool water level, and a low fuel
pool pump discharge pressure alarms are announciated in the control
room. Makeup to the fuel pool comes from the refueling water tank. The
heat exchanger is cooled by component cooling water. The system is
designed to provide a minimum of 9 feet of water above the top of the
fuel during handling and storage operation.
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St. Lucie 1

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT
REMOVAL/REFUELING OFFLOAD PRACTICES

Technical Specification limits are provided for:
TS 3.9.3: 72 hour minimum decay time.

TS 3.9.5: Direct communications between the control room and the refueling station during
core alterations.

TS 3.9.6: Manipulator crane shall be used to move fuel assemblies and be operable.
TS 3.9.7: Crane travel with heavy loads (> 2000 Ibs.) over irradiated fuel is prohibited.

TS 3.9.11: Minimum water level 23 feet above the top of irradiated fuel in the SFP.
TS 3.9.12: At least one fuel pool ventilation system shall be operable.

TS 3.9.13: Maximum load for the spent fuel cask rnrane shall not exceed 25 tons.

TS 3.9.14: Decay fuel assemblies for 1180 hours (1480 hours for > one-third core) prior 1o
movement of the spent fuel cask into the fuel cask compartment,

The fuel poo! system is designed to provide shielding for irradiated fuel so that personnel
dose rates do not exceed 2.5 mrem/hr; maintair. pool temperature below 150 °F under
offlcad conditions; maintain purity and clarity of the SFP, refueling cavity, and refueling
water tank water; and maintain water level 9 feet above the irradiated fue! during transfer
operations.

Design heat load for the normal batch discharge case assumes 18 batches of 80 assemblies
discharge to the SFP in 18 month intervals, followed by a discharge of 80 assemblies after
150 hours of decay. With a singie pump and heat exchanger in operation, the system can
maintain SFP temperature below 134 °F. Time-to-boil assuming cooling was completely
lost at the maximum temperature is 13.43 hours. A full capacity pump is available should
the first pump fail. [FSAR Section 9.1.3.2) Normal discharge heatload is 16.42 x 10°
Btu/hr. [Staff rerack safety evaluation dated 3/11/88)

Does the licensee consider the failure of the fuel pool heat exchanger credible. Having a
single heat exchanger does not provide for single failure (this component is passive)

The FSAR describes the normal batch discharge case as a one-third offload. In March the
licensee plans to offioad a full core. Is it and abnormal offioad or do they "normally” off
load a full core. If so, change the FSAR.

Design heat load for the abnormal batch discharge case assumes 18 batches of 80

2t uinblies discharge to the SFP in 18 month intervals, followed by a discharge of 217
assembhies with 169 hour of decay. With both pumps and a single heat exchanger in
operation, the system can maintain SFP temperature below 151 °F. Time-to-boil assuming
cooling was completely lost at the maximum temperature is 5.04 hours. The capability to
withstand a single failure criteria was not assumed [FSAR Section 9.1.3.2). The heat load
for the abnormal case is 33.70 x 10° Btu/hr. [Staff rerack safety evaluation dated 3/11/88)

The staff also accepted a single failure of the SFPCS pump with a full core in the SFP. The



maximum temperature reached 167 °F under these assumptions. [Staff rerack safety
evaluation dated 3/11/88)

The licensee’'s FSAR does not describe this scenario (full core offload - single failure). The
licensee should be questioned whether a SFPCS single failure under full core offlcad
heatioad is part of their licensing basis.

The storage capacity for Unit 1 SFP is 1706 fuel assemblies (7 2/3 cores).
Boron concentration shall be maintained at a minimum of 1720 ppm.

The spent fuel pool is designed to withstand the steady state water temperatures of
217 *¢,

Mazkeup sources to the SFP are from: refueling water storage tank, city water storage tank,
city water storage tanks via portable fire pump, and the primary water tank. A sei mic
Category | source is available from the intake cooling water inter-tie (sait) at 150 gym [FSAR
9.1.3.4.5).

Lining up seismic makeup using the refueling water tank is complicated. The PM should
review the procedure to ensure it exists and that the licensee trains on it periodically.

No other implicit or explicit prohibitions exist within the CLB against performing a full core
offload for any given refueling outage.

Discrepancies:

None. However, see comments in each section above.



St. Lucie 2

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT
REMOVAL/REFUELING OFFLOAD PRACTICES

Technical Specification limits are provided for:
TS 3.9.3: 72 hour minimum decay time.

TS 3.9.5: Direct communications between the control room and the refueling station during
core alterations.,

TS 3.9.6: Manipulator crane shall be used to move fuel assemblies and be operable.
TS 3.9.7: Crane travel with heavy loads (> 1600 Ibs.) over irradiated fuel is prohibited.

TS 3.8.11: Minimum water level 23 feet above the top of irradiated fuel in the SFP.
TS 3.9.13; Maximum load for the spent fuel cask crane shall not exceed 100 tons.

TS 3.9.14: Decay fuel assembiies for 1180 hours (1480 hours for > one-third core) prior to
movement of the spent fuel cask into the fuel cask compartment.

The PM shouid ask why there isn't a fuel building ventilation TS similar to Unit 1 TS 3.8.12.

The fuel pool system is designed to provide shielding for irradiated fuel so that personnel
dose rates do not exceed 2.5 mrem/hr; maintain pool temperature below 150 °F under
offload conditions; maintain purity and clarity of the SFP, refueling cavity, and refueling
water tank water; and maintain water level 9 feet above the irradiated fuel during transfer
operations.

Design heat load for the normal batch discharge case assumes 11 batches of 80 assembiies
discharge to the SFP in 18 month intervals, followed by a discharge of B0 assemblies after
120 hours of decay. With a single pump and heat exchanger in operation, tne system can
maintain SFP temperature below 131 °F with a CCW temperature of 100 °F. Time-to-boil
assuming cooling was completely lost at the maximum temperature is 12.6 hours. A full
capacity pump is available should the first pump fail. (FSAR Section 9.1.3.1] Normal
discharge heatload is 16.42 x 10° Btu/hr.

Design heat load for the full core discharge case assumes 11 batches of B0 assemblies
discharge to the SFP in 18 month intervals (the most recent has decayed 90 days), followed
by a discharge of 217 assemblies with 168 hours of decay. With both pumps and a single
heat exchanger in operation, the system can maintain SFP temperature below 148 °F with a
CCW temperature of 100 °F. Time-to-boil assuming cooling was completely lost at the
maximum teinperature is 3.9 hours. The capability to withstand a single failure criteria was
not assumed. The heat load for the abnormal case is 30.3 x 10° Btu/hr [FSAR Section
8.1.3.1]. A single failure was analyzed for this heat load case. The maximum pool
temperature under full core offload heatload was found to be less than 160 °F [FSAR
9.1.3.3].

Piping and components in the SFPCS are Quality Group C, seismic Category |, designed for
a temperature of at least 200 °F. [FSAR Section 9.1.3.2.1, and Table 9.1-6.)

Normal makeup sources to the SFP are from the refueling water storage tank and the
primary water tank. Three million gallons of makeup are also available from the city water



storage tanks, condensate storage tank, demineralized water tank, and others. A seismic
Category | source is also available through hoses from the intake cooling water header.
[FSAR Section 9.1.3.3.1)

: & No implicit or explicit prohibitions exist within the CLB against performing a fuil core offload
for any given refueling outage.

Discrepancies:

None
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FUEL STORAGE DATA TAELE

Name:. 2t. Lucie

Unit Number: Unit 1

Licenses's SFP Contact

Kame: M. P Sharp

Telephone: (407) 694-3340

SFP Related Technical
Specificetions

Farameters

Electrical Power Systems -
Shutdown (3.8.1.2)

Decay Time (3.9.3)

Crane Travel - Spent Fuel Storage
Pool Building (3.9.7)

Storage Pool Water Level (3.9 .11)

Fuel Pool Ventilation System -
Fuel Storage (3.9.12)

Spent Fuel Cask Crane (3.9.13)
Decay Time - Storege Pool

(3.9 14)

Fuel Storage Criticality (5. 6.1.9
and 5. 6.1.b)

Fusl Storage Drainage (5.0.2)

Fuel Storage Capacity (5.6.3)

Limiting Value or Condition:

Specifies reguired A.C. powsr during
movement of irradiated fuel or crane
operstion with loads over the SFP
272 hours prior to fuel movement
Loads >2000 lbs shall not be moved
over irradisted fuel essemblies in
the storage pool

Mainteain 223 feet water over fuel
seated in the storage racks

One fuel pool ventilation system
operable whenever irradisted fuel is
in the spent fueli pool

Maximum load handled by cask crane
shall be 525 tons

Irradiated fusl asssmblies shall have
decayed 21180 hours or 21490 houts
prior to movement of cask inte cask
compartment

Maintain kg S0 95, describes nominal
storage pitch, peol boron
concentration »1720 ppm, boraflex
instalied in Region 1 and Region 2
storage racks; specifies fuel
assembly enrichment/exposure limits
for storage in Region 1 and Region 2
Fusl pool ce&n not be drained below
elevation 56 feet

Storage capacity is 51706 fuel
assemblies

SFF Structure

Location: Above grade in fuel
handling building (FHB) Fuel
pool floor elevation is 21.5'
cask area floor slevation is
18 0' (8770-G-074 Rev. 10)

Gross SFP Volume: 47008 ft
(including cask storage ares) to
60’ norma. water level Derived
from drawings 8770-4965 Rev 1 &
8770-G~074 Rev. 10

Seismic Classification of SFP
Structure and Building: FHB & SFP
designed as & seismic Class I
structure (UFSAR 3.8.1.1.2); Spent
fuel racks designed to seismic
Category [ requirements (UFSAR
9.1.2.2.3)

SFP Temperature for Styess Analysis
Normal Operating Thermal loads
analyzed with 150° F woter at wall
and 32° F external air temperaturs;
Accident conditions used bulk water
tomperature of 217* F with external
air temperature of 40° F. Both
analyses assumed linear thermal
gradaents . (PSL) rerack license
amendment , Safety Analysis Report,
June 12, 1987, pages 4-9 & 4~10)

Leakage Collection

viner Type: Stainless Steel type
304; fuel poul floor 0 25" plate,
liner walls 0 188" plate, cesk
pit floor 1.0" plate (87704965
Rev 1 + FSAR page 9 1-4a)

Leakage Monitoring HNetwork of
stainless steel angles attached to
the outside of the pool liner walls
and the underside of the pool liner
floor (B770-G-830 sh.2, Rev 2 & E770-
G~894 Rev §)

Drainags Prevention

Location of Bottom Drains None
(B770-G-830 sheet &« KRev 1,
8770-G~830 sheet 1, Rev &, and
sheet 2. Rev 2)

Elevation of Gate Bottom Relative to
Stored Fuel Gate bottom is at
elevetion 36.25" (8770-G~83D sh. 2)
This is above the top of fusl seated
in the racks
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Siphon Prevention

Lowest Elevetion of Connected
Piping Reletive to Fuel: Above
top of fuel Fuel pool cooling
suction line penatrastes pool
Liner at elevation 56 0'; return
Line penatrates pool liner at
elevation 59.25" (8770-G-830
shest 1). Fuel pool purification
system piping penatrates fuel
pool iLiner at an elevation of
56.0' and $9.0' (8770-G-830 sheet
2) Top of Yuel assenbly seated in
storage racks is ~35.0°

Anti-Siphon Devices: Fuel pool return
line has 0.5" hole end purification
suction line has 0.25" hole placed 1’
below normsl water level.
(8770~G-078, sheet 140, Rev, 9)

Make-up Capability

Safety-Related Source: Intake
cwoling warer

Nurme' Source: RWT or PWT
depanding on fuel pool boron
concentration (OP 1-0350020 Rev
21, page 11)

Seismic Classification and Quality
Group: Intake coocling water makeup
cepability is Seismic Category 1
group C. (8770~G-082, sh. 1, Rev 43)

Reactivity

Limits on k, and Enrichment: For
both fuel pool regions kg $0.95
with the pool flooded with
unborated water Fresh fuel
limited to 54.9% w/o. Region 2 has
additional restrictions based on
T.8. Figure ! .6-1

Soluble Borem Crodit for Accidents:
Yes, assembly misloed (PSL1 rerack
licenss amendment K Safety Analysis
Report, June 12, 1987, pages 3-2 & S-
8)

Reactivity Centrol

Solid Neutron Peisons: Boraflex
sheets placed between storage
cells in both Region . and 2

dumber of Fuel Storage Zones: Two
based on assembly burnup and initial
enrichument

Shered or Spiit Spent Fuel
Pocls

No of SFPs: One

No. of SFPs Receiving Discharge from
s Single Unit: One; all Unit 1 fuel
is in Unit 1 pool.

SFF Design Inventory Cases

Normal: 1520 sssemblies (PLA
submittal to support PSL1 fuel
pocl rermck, pages 3-28 & 3-2],
June 12, 1987)

Emergency/Abnormal 1657 assemblies
(PLA submittal to support PSL1
rerack, pages 23-28 & 3-31, June 12,
1987)

SFF Design Heat Load
(MPTU/hr) and Temperature
*F)

Normal: 16 42E6; 133.3 F with 1
fuel pool cooling pump. (PLA
submittal to support PSL1 fuel
pool rerack, page 3-33, June 12,
1987)

Emergency/Abnormal: 33 71E6; 150.8
F with 2 fuel pool cooling pumps;
167 F with 1 pump in operation
(Safety Eval by NRR related to
License Amendment 91, March 11, 1988)

SFP Cooling Syszem

No. of Trains: 2 pumps in
parsllel: | heat heast exchanger

No. of SFPs Served by Each Train
one (8770-G-078, sh. 140, Rev 9)

Licensed to Withstand Single Active
Component Failure: Yes. See section
5.2.1, Heat Removel Capability, from
SER issued by NRC office of NRR
related to Amendment 91 to Unit 1,
dated March 11,1988,

It

Electrical Supply to SFP
Cocling System Pumps

Qualification and Independence of
Powur Supply: SFP Cooling pump
1A is & load on the essential
portion of 4BOV motor cotitrol
venter lA~8 SFF Cooling pump 1B
is & load on the essential
section of metor conitrol center
1B-8  These MCC's are not cless
iE (B770-G-275 sheet &, Rev. 8)

Load Shed Initistors: Undervoltage
or overcurrent

(8770-G-275 sheet 1, Rev. 12, & sheet
8, Rev. 8)

Backup SFP Cooling

System Name None

Qualification: N/A.
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SFP Heat Exchanger Cooling
Weter (8770-G-083, sheet 1,
Rav  42)

System Name: Component Cooling
Water

Qualification: Some portions of CCW
important to SFP coocling ars seismic
1 safety class C; others are safety
cless D,

Secondary Cooling Water System Name Intake Cooling Water Qualification: Seismic I safety

Locp (8770-G-082, sheet 1, class C

Rev. 43)

Ultimate Heat Sink (UHS) Type: Atlantic Ocean/Big Mud UHS Design Tempersture: 95 F (UFSAR
Cresk p. 9.2°2)

SFF Cooling System Heat Design Heat Capacity (BTU/hr) Type: tube and shell

Exchanger Performance
(Highest Capability Heat
Ezchanger if not identical)

(8770-2017 Rev. 2)

32 0E¢
SFP Side Flow 1.50E¢ lbm/hr

SFP Temperature: 150° F

SFP Cooling Loop Return Temp
12.7* F

Cooling Water Flow: 1.78Eé6 lbm/hr
Cooling Water Inlet Temp: 100° F

Cooling Watsr Outlet Temp: 118°

ST W WS r—

SFP Related Cor
Alarms

31 Room

(ONOP 1-0030131, Rev. 62)

Parameter(s) Fuel Pool High/Low
Level, Fuel Pool High
Temperature, Fuel Fool Fump
Discharge Header Fressure-lLow,
Fuel Pool Pumps Motor Overloed,
Fuel Pocl Room High Temperature,
Fuel Poel Exh. HVE Low Flow/Motor
Overload, CCW Flow to Fuel Pool
Heat Exchanger High/Low, Noble
Gas Radietion Alert

Setpoint: * 2" from nominal level,
137.5 F, 18 psig, pump trips, 110° F,
<13800 cfm, 23600 gpm or 52850 gpm,
as established by Chemistry Dept.

Location of Indicstions

SFP Level: None

SFP Temperature: Local readout (8770~
G-078, Sheet 140, Rev. 9)

SFF Cooling System
Autaometic Pump Traips

Farameter(s) None other than
the electrical trips listed
above

Independence: Independent electrical
trips for each pump. (8770-G-275,
sheet 8, Rev, 8)

SFP Boiling

Staff Acceptance of non-Seismic
SFP Cooling System Based on
Seismic Category 1 SFP
Ventilation System: Fuel pool
cooling system and fuel pool
vent ‘lation system are not
seismic category 1. (8770~G-879
Rev. 2% & 8770-G-125 Sh. FS-W-3)

Qff-site Consequences of SFP Boiling
Evaluated: Yes. (L-87-537, December
23, 1987, Attachment &)

If Yes, Was Filtration Credited: No.

SFP/React~r System
Separation

Separation of SFP Operating Floor
from Portion of Aux, or Reactor
Bldg that contains Reactor
Safety Systems: SFP area
completely enclosed; ventilstion
system directs air to FHE stack

Separation of Units at Multi-Unit
Sites: St. Lucie Units ] & 2 have
separste fuel handling buildings and
ventilation systems.

Heavy Load Handling

N

SFP Area Crane Qualified to
Single Failure Proof Standard IAW
NUREG-0612 and/or NUREG-0554. No
(FSAR Tables ® 1-6 and 9 6-1)

Routine Spent Fuel Asseambly Transfer
to ISFSI or Alternate Wet Storage
Location No
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I Operating Practices

Administrative Control Limit(s)
for SFP Tempersture during
Refueling: None based on most
recent Rev. to fuel shuffle
procedure.

Freguency of Full-Cosre Off-loads:
5501 of outages

Type of Off-load Parformes during
most recent refusling: pertiael
core off-losd (fuel shuftle)

Administrative Contrel Limits for SFP
Cooling System Redundancy and SFP
Make-up System Redundency: OF 1-
1600023, Rev. 58, page 9, requires
Fuel Pool Cooling & Purification
Sys.ewm to be in normal operation
grior to beginning refueling
evolution. This means thet electric
power required to be available to
both fuel pool cooling pumps (OP i-
0350020, Rev. 21, pege 2 & 3), No
requiremants for redundancy of makeup
source.

Administrative Controls on Irradiated
Fuel Decay Time prior to Transfer
from Reector Vessel to SFP: Yes. (OP
1-1600023, Rev. 58, page 20 of 50,

Befueling)

For Units with planned refueling
outages scheduled to begin before
April 30, 1996, type of Off-load
plenned for next refueling and
planned shutdown date: Full core;
expected shutdown 4/29/96.
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FUEL STORAGE DATA TABLE

Neme . 85t. Lucie

Unit Mumber: Unit 2

Licenses'n SFP Contact

Telephons  (407) 694-3340

Neme: M. P Sharp

SF? Related Technical
Specifications

Parameters
A. C. Bources - Shutdown
(3.0.1.2)

Decay Time (3.9.3)

Crane Travel - Spent Fuel Storage
Pool Pullding (3.9.7)

Water Level - Spent Fuel Storage

Pool (3.9.11)

Spent Fuel Cesk Crene (3 9. 12)

Fuel Storege Criticality
$.6.1.0)

Fusl Storege Drainage (5.6 2)

Fusl Storage Capacity (5. 6 3)

Limiting Valus or Condition:

Specifies required A.C. power during
movement of irrediated fuel or crane
operation with losds over the fusl
storage pool

Reactor subcritical 272 hours prior
to fuel movement in RPV.

Loads »1600 lbs prohibited from
travel over fusl assemblies in fuel
storage pool.

Maintain 223 feet water over top of
irradisted fuel seated In storage
recks

Maximun loead handled by cesk crane
shell be 5100 tons.

Maintain kg 50.95 specifies nominal
pitch of assemblies in storage racks,
requires pool boron concentration
21720 ppm, defines Region 1 and
Region Il enrichment/burnup
requirements for storage

SFP shall not be drained below
slovation 56 fest

SFP shell contain 51076 assemblies

SFF Structure

Location: Above grade in fuel
handling building (FHB). Fuel
pool floor elevation is 21 .%0';
cask area floor elevation is

12.% (2998-G-073 Rev 16 &
2998-G-074 Rev. 12)
Gross SFP Volume: 52609 ft'

(ancluding cask storage ares) to
60" normal water Level (2998

Seismic Classificetion of SFP
Structure and Building FME & SFP
designed as seismic Class I structure
(UFSAR 3 B &4 1.3 & 2996-G-078 shest
140, Rev. 5) Spent fusl racks
designed to seismic Category I
requirements (UFSAR 9. 1.2 1)

SFP Temperature for Stress Anslysis
SFP designed for s water tLemperature

walle 0 188" plate, pool floor
Liner 0 €28 Cask ares floor
piate 1 0 cask ares wall plate
e s (2998-G- 830 shest ),
29988951 Rev 3, 2998-494%2

Rev & & 299B-69%53 FRev 1)

654 Rev ) & 2998-G-074 Rev of 212° F during the winter. (UFSAR
1) p 9.1-%)

Leakoge Collectior Liner Type 304 Stainless steel Leakage Monitoring: HNetwork of
(UFSAR p 9 1-4), pool liner stainless steel angles sttached to

the outside of the pool liner walls
and underside of the pool liner
floor (2998-G-894 Rev 9)

Drainage Frevention

None

Loceation of Bottom Draine
(2996-G-830 sheet 1, Rev 7)

Elevation of Gate Bottom Relative to
Stored Fusl  Above top of stored
fuel Gate bottom elevation is

36 2% (2998-6951 Rev. M) Unit 2
fusl assemblien are 158 5" long

Top of fuel seated in the storage
recks is elevation ~35 2' (2998~
18511 Rev D)
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Biphon Prevention

Lowest Elevetion of Connected
Piping Relative to Fuel: Above
top of fuel. Fuel pool cooling
suction line penstrates pool
Linez at elevation 56.0' (2998~
6953 Rev. 3). return line
penetrates fuel pool liner at
elevation 59 25’ (2998-6952 Rev.
4). Fuel pool purification
system piping penetrates fuel
pooi Liner at an slevation of
56.0' and 59.0' (2998-6951 Rev.
3 & 2998-7415 Rev.2). Top of
fuel storage racks is ~36 25'

Anti-Siphon Devices: Fuel pool
cooling return Line has 0.5" hele
placed 1.0’ below the normal pool
water level Fuel pool purificetion
suction line has a 0.25" siphon
breaker hole placed 1.21' below the
normal pool water level. (2998-G-078
sheet 140, Rev. 5)

Make-up Capebility

Safety-Relatwd Source: Intake

cooling water

Normsl Source: RWT or PWT
depending on fuel pocl boron
concentration (OF 2-03%0020
Rev. 17, page 10)

Seismic Classificetion and Quality
Group: Intake cooling water makeup
capability is Seismic category I
group C. (2998-G~08Z sheet 2, Rev.
40)

Reactivity

Limits on k, and Enrichment: For
both fuel pool regions kg $0.95
with the pool flooded with
unborated water Fresh fuel
limited to 54 .5 w/o; Region II
hes additional restrictions based
en T.8. Figure 9.6-1

Scluble Boron Credit for Accidents:
Yes (Safety Evalustion prepared by
NRR for PEL2 rersck license
amendment , Section 2.1.3)

Reactivity Control

Solid Neutron Poisons No
Region ] cells contain unpoiscned
SE L-shaped inserts Racks use
flux trap design

Number of Fuel Storage Zones: Two
based on sssembly burnup and initial
enrichment

Shared or Split Spent Fuel
Pools

No. of SFPs. One

No. of SFPs Receiving Discharge from
s Single Unit: One; all Unit 2 fuel
it in Unit 2 pool.

SFF Design Inventory Cases

Normal 984 assemblies (12
refueling batches) with the most
recent refueling batch cooled for
5 days; other batches discharged
following an 18 month fuel cycle
(CE letter L-CE-10558, September
7, 1984)

Emergoncy/Abnormal: 1113 assemblies
comprising 11 refueling batches, each ﬁ
of which was discharged following an
18 month fuel cycie and a full core
offload of 217 assemblies which has
cooled for 7 days. (L-CE~10558)

SFF Design Hest Load
(MBTU/hr) and Tewmperature
(*F) (from Safety
Evaluation by Office of NRR
supporting rereck of the
St Lucie Unit 2 fuel pool,

October 16, 1984)

Normal: 16 9E6 BYU/hr; <137 F
with one pump in operstion.

Emergency/Abnormal: 31.7E6 BTU/hr;
<150° F with both spent fuel pumps
operating
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SFP Cooling System

Bo. of Trains: 2 pumps and 2 heet
exchangers. Either pump can
sesve either heat exchanger.

Ne. of SFPs Served by Each Train:
One (2998-G-078 sheet 140, Rev
5)

Licensed to Withstand Single Active
Comporient Failure: Not explicitly
mentioned in rerack Safety Evalustion
prepared by NRR to support fusl pool
rereck, issued October 16,1984,
FPL's rerack PLA submittal presented
results of both normal and abmormal
core offloads assuming & single
failure. Esrlier SE's (NUREG~0843,
p. 9°5) give 160" F as sxpected temp.
following & full core offlosd with 1
tuel pool cooling pump in operation,

Electrical Supply to SFP
Ceoling System Pumps

Qualification and Independence of
Power Supply SFP Cooling pump 2A
in 8 load on the sssential
portion of 480V motor control
center 2A-8  SFP Cooling pump 2B
is & load on the essential
pertion of motor control center

Load Shed Initistors:
or cvercurrent,

Undervoltage

(2998-G-275 sheet 39, Rev. 3, sheet
42, Rev & & 2998-G-275 sheet A,
Rev 5 + 2998-G-274 Rev. 12 &
29%6-G-274 sheet 2, Rev. 5)

2B-8  Fuel Pool Cooling system
is Class IE
Backup SFP Cooling System Name None Qualification.. N/A
EFP Heat Exchanger Cooling System Name: Component Cooling Qualificetion: Seismic I safsty
Water Watey class C
(2996-G-083 Sh.1, Rev. 23)) I
Secondary Cooling Water System Name Intake Cooling Water Qualification: Seismic I safety
Loop class C
12998-G-082 Sh. 2, Rev. 40)
Ultimate Hemt Sink (UHS) Type: Atlantic Ocean/Big Mud UHS Design Temperature: 95 F
Cresk (UFSAR p. 9.2-1a)
"I
SFP Cooling System Heat Design Hoat Capecity (BTU/hr) Type: tube and shell
Exchanger Performunce 32.0E6
(Highest Cepability Heat SFP Side Flow: 1. 50Eé lbm/hr Cooling Water Flow: 1 78Eé Llbm/hr
Exchanger if not identical)
SFP Temperature 150° F Cooling Water Inlet Temp: 100° F
(2998-15609, Rev 0)
SFP Cooling Loop Return Temp Cooling Weter Outlet Temp: 118 F
128 F
SFP Kelated Contyol Room Parameter(s): Fuel Fool Pump Setpoint: 18 psig, N/A, 23700 gpm or
F Alarms Discharge Header Pressurs Lo S2850 gpm, 110° F, 0.08" wg or 1130
Fuel Pool Pump Overlosd, Hi/lo scfm, 2136* F or 26" dev.ation in
COW Flow to Fuel Pool Heat pool water level from nominal value
(ONOF 2-0030131, Rev. 50) Exchanger, Fuel Pool Roca Temp (2 channels)
Hi, Fuel Poeol Exhsust fans Lo
Flow/Overload, Fuel Fool High/Low
Level or High Temp (2 annunc
channels)
Locstion of Indications SFP Level: Local scale SFF Temperature: Local resdout ]
(299)-G-078 sheet 140, Rev. 5 and
299u-G-078 sheet 100)
SFF Cooling System Parameteri(s) None other than Independence  Independent slectrical
Automatic Pump Trips the electrical trips listed trips for each pump. (2998-G-275%
above sheet 23, Rev. 4, sheet 3%, Rev, 3,
and sheet 42, Rev. 4)
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SFF Boiling:

Steff Acceptance of nen-Seismic
SFP Cooling System Based on
Seismic Category I SFP
Ventilation System: Fuel Pool
Cocling System is Seismic
Category 1. (2998-G-078 sheet
140, Rev. 5) Portions of tt
Fuel Pocl Ventilation System -
Seismic Clase I, safety clas
(2998-G-878 Rev. 22 end 299i -
879 sheet 3, Rev. 20)

Off-site Consequences of SFP Boiling
Evalusted: No

. Yes, Was Filtration Credited:

SFP/Reactor System
Separation

Separation of SFP Opereting Floor
from Portion of Aux. or Reactor
Bldg. that contains Reactor
Safety Systems: SFP area
completely enclosed; ventilation
system directs air to FHB stack.

Separation of Units et Multi-Unit
Sites: St. Lucie Units 1 & 2 have
separate fual handling buildings and
ventilation systems.

Hesvy Load Handling

SFP Area Crane Qualified to

" Single Failure Proof Standard 1AW

NUREG-0612 and/or NUREG-0554.
No. (FLO-2998-75]1 and FSAR
section 9.1 4.3.2)

Routine Spent Fuel Assembly Tranefer
to ISFSI or Alternate Wet Storage
Location: Neo

Operating Practices

Administretive Control Limit(s)
for SFP Temperature during
Refueling. Yes, ensure fuel pool
temperature s150* F

(OP 2-1600023 Rev. 39 page 26)

Frequency of Full-Core Off-loads:
$50%1 of outages

Type of Off-losd Ferformed during
mest recent refueling: full ~ore
effload

Administrative Control Limits for SFP
Cooling System Redundancy and SFP
Make-up System Redundancy: OF 2-
1600023 Rev. 39, pages 25 & 26
requires that both fuel pool cooling
pumps snd related systems be
evailable Makeup source from the
RWT o tie fuel pool 15 also required
to be availsble

Administrative Controls on Irradiated
Fueli Dacay Time prior to Transfer
from Reactor Vesssl to SFP:  Yes.
(Page 19 of OF 2-1600023 Rev. 39)

For Units with planned refueling
outcges scheduled to begin before
April 30, 1996, type of Oif-losd
planned for next refueling and
planned shutdown date: N/A; next Unit
2 refuesling outage tentatively
scheduled for 4/97.




SPENT FUEL POOL CURRENT LICENSING BASES REVIEW REPORT
ST. LUCIE UNITS 1 AND 2

To verify that St. Lucie 1 and 2 comply with the current licensing bases (CLB)
regarding the spent fuel pool (SFP), the Project Manager conducted an audit on
March 26 and 27, 1996. The results of the audit are presented below.

St. Lucie ]

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT REMOVAL/REFUELING
OFFLOAD PRACTICES AND VERIFICATIONS

1.

Technical Specification limits are provided for:

TS 3.9.3: 72 hour minimum decay time.
Verification: Incorporated in operating procedure OP 1-1600023, Rev.
58, page 20 of 50, Step 2E

TS 3.9.5: Direct communicaticns between the control room and the
refueling station during core alterations.

Verification: Incorporated in JP 1-1600023, Rev. 58, page 20 of 50,
Step 2D

TS 3.9.6: Manipulator crane shall be used to move fuel assemblies and be
operable.

Verification: This requirement is for the pressure vessel, not for the
SFP.

1§ 3.9.7: Crane travel with heavy loads (>2000 1bs.) over irradiated
fuel is prohibited.
Verification: Incorporated in OP 2-1600023, Rev. 58, page 15 of 50

75 3.9.11: Minimum water level 23 feet above the top of irradiated fuel
in the SFP,

Verification: Incorporated in OP 2-1600023, Rev. 58, page 20 of 50,

Step 2C

TS 3.9.12: At least one fuel pool ventilation system shall be operable.
Verification: Incorporated in OP 1-0350030, Rev. B8, page 8 of 12, Step
7.2.5C

TS 3.9.13: Maximum load for the spent fuel cask crane shall n.: exceed
25 tons.

Verification: No procedure, however, St. Lucie has never used the
crane.”

TS 3.9.14: Decay fuel assemblies for 1180 hours (1490 hours for >one-
third core) prior to movement of the spent fuel cask into the fuel cask
compartment.

Verification: This requirement relates to the cask operation.

The fuel pool system is designed to provide shielding for irradiated
fuel so that personnel dose rates do not exceed 2.5 mrem/hr; maintain
pool temperature below 150 °F under offload conditions; maintain purity



and clarity of the SFP, refueling cavity, and refueling water tank
water; and maintain water level 9 feet above the irradiated fuel during
transfer operations.

Verification:

~The 2.5 mrem/hr is assured by maintaining water level a minimum of 9
feet above the irradiated fuel -

-Maintaining temperature below 150 degrees F - the licensee committed to
have a procedure in place before the outage to read 1ike the Unit 2
procedure. The relevant Unit 2 procedure is OP 2-1600023, Rev. 58, page
26 of 69.

-Maintaining purity and clarity of the SFP follows the Scheduling
Procedure C-01, Rev 42, page 7 of 9. Also the Performance Procedure C-
61, Rev 7, page 1 - 4 of 4,

-Minimum cover of 9 feet is assured by physical configuration and sizes
of equipment. The actual minimum cover is 9~ 8". Project Manager
verified this by examining the actual equipment and the design drawings.

Design heat load for the normal batch discharge case assumes 18 batches
of 80 assemblies discharge to the SFP in 18 month intervals, followed by
a discharge of 80 assemblies after 150 hours of decay. With a single
pump and heat exchanger in operation, the system can maintain SFP
temperature below 134 °F. Time-to-boil assuming cooling was completely
lost at the maximum temperature is 13.43 hours. A full capacity pump is
available should the first pump fail. [FSAR Section 9.1.3.2] Normal
discharge heatload is 16.42 x 10° Btu/hr. [Staff rerack safety
evaluation dated 3/11/88]

Verification: the licensee could not produce a copy of the original
calculations, but committed to perform a new set of calculations.

Does the licensee consider the failure of the fuel pool heat exchanger
credible. Having a single heat exchanger does not provide for single
failure (this component is passive).

Verification: The licensee does not consider the failure of the heat
exchanger credible. Some years ago, the heat exchanger was taken out of
service for mainteni:ce. During that time the iicensee installed and
operated a temporar. heat exchanger.

The FSAR describes the normal batch discharge case as a one-third
offload. In March the licensee plans to offload a full core. Is it and
abnormal offload or do they "normally" off load a full core. If so,
change the FSAR.

Verification: Normal offload is 1/3 core. During the upcoming outage
(starting on 4/29/96) Unit 1 will off-load full cere to perform reactor
vessel weld examination.

Design heat load for the abnormal batch discharge case assumes 18
batches of B0 assemblies discharge to the SFP in 18 month intervals,
followed by a discharge of 217 assemblies with 169 hour of decay. With
both pumps and a single heat exchanger in operation, the system can
maintain SFP temperature below 151 °F. Time-to-boil assuming cooling



was completely lost at the maximum temperature is 5.04 hours. The
capability to withstand @ single failure criteria was not assumed [FSAR
Section 9.1.3.2]). The heat load for the abnormal case is 33.70 x 1
Btu/hr. [Staff rerack safety evaluation dated 3/11/88]

Verification: The Project Manager reviewed the calculations in support
of the above temperatures.

The staff also accepted a single failure of the SFPCS pump with a full
core in the SFP., The maximum temperature reached 167 °F under these
assumptions. [Staff rerack safety evaluation dated 3/11/88]

The licensee’'s FSAR does not describe this scenario (full core offload -
single failure). The licensee should be questioned whether a SFPCS
single failure under full core offload heatload is part of their
licensing basis.

Verification: The scenario is described in the SER for Amendment #91
{rerack amendment), Section 5.2.1, Heat Removal Capability.

S. The storage capacity for Unit 1 SFP is 1706 fuel assemblies (7 2/3
cores).
Verification: At the time of the audit, Unit 1 had 964 assemblies in
the SFP. Unit 1 will reach 1700 assemblies in the year 2006.

6. Boron concentration shall be maintained at a minimum of 1720 ppm.
Verification: The licensee could not produce a procedure assuring that
figure, but committed to have one in place prior to the upcoming outage.

7. The spent fuel pool is designed to withstand the steady state water
temperatures of 217 °F.
Verification: The Licensee produced a set of calculations showing 5%
safety margin for the most 1imiting condition using 217 degrees F.

8. Makeup sources to the SFP are from: refueling water storage tank, city
water storage tank, city water storage tanks via portable fire pump, and
the primary water tank. A seismic Category I source is available from
the intake cooling water inter-tie (salt) at 150 gpm [FSAR 9.1.3.4.5].
Verification: Refueling Water Tank is used when boron concentration is
less than 2100 ppm. Primary Water Tank is used when boron concentration
;ssgreatar tgln 2100 ppm. OP 1-0350020, Rev. 21, page 11 of 25, steps

.5.1 and 8.5.2.

Lining up seismic makeup using the refueling water tank is complicated.
The PM should review the procedure to ensure it exists and that the
licensee trains on it periodically.

Verification: Seismic makeup to SFP is from ICW not RWT. Lining up is
not complicated and is included in the 1icensee training. Off-Normal
Operating Procedure ONOP 1-0350030, Rev. 8, page 8 of 12.

9. No other implicit or explicit prohibitions exist within the CLB against

performing a full core offload for any given refueling outage.
Verification: That is a correct statement.

Discrepancies:



None. However, see comments in each section above.
Yerification: A1) comments have been addressed.



St. Lucie 2

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT
REMOVAL/REFUELING OFFLOAD PRACTICES AND VERIFICATIONS

Technical Specification limits are provided for:

1S 3.9.3: 72 hour minimum decay time.
Verification: OP 2-1600023, page 19 of 69

TS 3.9.5: Direct communications between the control room and the refueling station during

core alterations.
Verification: OP 2-1600023, page 19 of 69

TS 3.9.6: Manipulator crane shall be used to move fue! assemblies and be operable.
Verification: This TS pertains to the pressure vessel, not SFP.

TS 3.9.7: Crane travel with heavy loads (> 1600 Ibs.) over irradiated fuel is prohibited.
Verification: OP 2-1600023, page 15 of 69

TS 3.8.11: Minimum water level 23 feet above the top of irradiated fuel in the SFP. Verifica
tion:
OP 2-
16000
23,
page
18 of
€9

TS 3.9.13: Maximum load for the spent fuel cask crane shall not exceed 100 tons.
Verii'cation: No procedure. FPL is not using the crane.

TS 3.9.14: Decay fuel assemblies for 1180 hours (1490 hours for > one-third core) prior to
movement of the spent fuel cask into the fuel cask compartment.
Verification: Unit 2 does not have TS 3.9.14. This is Unit 1 TS.

The PM should ask why there isn't a fuel building ventilation TS similar to Unit 1 TS 3.9.12.
Verification: They do have it under Shield Building Ventilation System, TS 3/4 6.6.1; two
independent trains. OP 2-1600023, page 26 of 69

The fue! pool system is designed to provide shielding for irradiated fuel so that personnel
dose rates do not exceed 2.5 mrem/hr; maintain pool temperature below 150 °F under
offload conditions; maintain purity and clanity of the SFP, refueling cavity, and refueling
water tank water; and maintain water level 9 feet above the irradiated fuel during transfer
operations.

Verification:

-The 2.5 mrem/hr is assured by maintaining water leval 8 minimum of 9 feet above the
irradiated fuel

-Maintaining temperature below 150 degrees F - the licensee committed to have a
procedure in place before the outage to read like the Unit 2 procedure. The relevant Unit
2 procedure is OP 2-1600023, Rev. 58, page 26 of 69.

-Maintaining purity and clarity of the SFP follows the Scheduling Procedure C-01, Rev 42,



page 7 of 8. Also the Performance Procedure C-6%, Rev 7, page 1 - 4 of 4.

-Minimum cover of 9 feet is assu:cd Ly physical configuration and sizes of equipment.
The actual minimum cover is 9'- B". Project Manager verified this by examining the actual
equipment and the design drawings.

Design heat load for the normal batch discharge case assumes 11 batches of BO assemblies
discharge to the SFP in 18 month intervals, followed by a discharge of 80 assemblies after
120 hours of decay. With 3 single pump and heat exchanger in operation, the system can
maintain SFP temperature below 131 °F with a CCW temperature of 100 °F. Time-to-boil
assuming cooling was completely iost at the maximum temperature is 12.6 hours. A full
capacity pump is available should the first pump fail. [FSAR Section 8.1.3.1] Normal
discharge heatload is 16.42 x 10° Btu/hr.

Verification: Project Manager reviewed the calculations and confirmed the design figures.

Design heat load for the full core discharge case assumes 11 batches of 80 assemblies
discharge to the SFP in 18 month intervals (the most recent has decayed 90 days), followed
by a discharge of 217 assemblies with 168 hours of decay. With both pumps and a single
heat exchanger in operation, the system can maintain SFP temperature below 148 °F with a
CCW temperature of 100 °F. Time-to-boil assuming cooling was completely lost at the
maximum temperature is 3.9 hours. The capability to withstand a single failure criteria was
not assumed. The heat load for the abnormal case is 30.3 x 10° Btu/hr [FSAR Section
9.1.3.1). A single failure was analyzed for this heat load case. The maximum pool
temperature under full core offload heatload was found to be less than 160 °F (FSAR
9.1.3.3).

Verification: Project Manager reviewed the calculations and confirmed the design figures.

Piping and components in the SFPCS are Quality Group C, seismic Category |, designed for
a temperature of at least 200 “F. [FSAR Section 9.1.3.2.1, and Table 9.1-6.]
Verification: Project Manager reviewed the calculations and confirmed the design figures.

Normal makeup sources to the SFP are from the refueling water storzge tank and the
primary water tank. Three million gallons of makeup are also available from the city water
storage tanks, condensate storage tank, demineralized water tank, and others. A seismic
Category | source is also available through hoses from the intake cooling water header,
[FSAR Section 9.1.3.3.1)

Verification: Refueling Water Tank is used when boron concentration is less than 2100
ppm. Primary Water T.nk is used when boron concentration is greater than 2100 ppm. OP
2-0350020, Rev 17, page 10 of 19, steps 8.4.1 and 8.4.2. Also Drawing 2998-G-082,
Rev. 40, Sheat 2

No implicit or explicit prohibitions exist within the CLB against performing a full core offload
for any given refueling outage.
Verification: That is a correct statement.

Discrepancies:

None
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PART 1- FACILITY DESCRIPTION
11 FACILITY/LICENSEE
FACILITY: St. Lucie Units 1 and 2
PLANT LOCATION: Hutchinson Island near Port St. Lucie, Florida
L ICENSEE : Florida Power and Light Co. (Corporate Office in Juno
Beach, Florida)
1.2 UTILITY SENIOR MANAGEMENT
CORPORATE :

J. L. Broadhead (Jim), Chairman of the Board and CEQ
J. H. Goldberg (Jerry), President, Nuclear Division

SITE:

Bohlke (Bi11) - St. Lucie Plant Interim Vice President

Burton (Chris) - Services Manager

Bladow (Wes) - Nuclear Assurance Manager

Dawson (Bob) - Business Manager

. Denver (Dan) - Site Engineering Manager

DeSoiza (Andy) - Human Resources Manager

. Fincher (Pat) - Training Manager -

Kreinberg (Tom) - Nuclear Materials Management
Superintendent

Marchese (Joe) - Maintenance Manager

Pell (Ash) - Outage Manager

Rogers (Lee) - Systems and Component Engineering Manager

Scarola (Jim) - Plant General Manager

Weinkam 111 (Ed) - Licensing Manager

west (Jeff) - Operations Manager

or- CMmMEMIT

LMmuroc ~TPOXVrr O

il 2 o

1.3 NRC DTAFF
REGION II, Atlanta. GA:

. Ebneter (Stew), Regional Administrator. (404) 331-5500

. Reyes (Luis), Deputy Regional Administrator (404) 331-5610
. Merschoff (E111s), Director DRP, (404) 331-5623

. Landis (Kerry), Branch Chief, (404) 331-5509

. Mellen (Larry). Project Engineer, (404) 331-5561

. Lea (Edwin), Project Engineer, (404) 331-3641

mre>xmrw
NOoOE>0

SITE:

. S. Miller (Mark), Senior Resident Inspector., (407) 464.7822
. S, Sandin (Steve). Acting Resident Inspector., (407) 464-7822

M
S




D. B. Matthews, Director, Project Directorate I1-2,

(301) 415-1490

J. A. Norris (Jan), Senior Project Manager, Project
Directorate 11-2, (301) 504-1483

S, Israel (Sandy), Reactor Operations Analysis Branch,

(301) 415-7573
1.4__ LICENSE INFORMATION

Docket Nos.

License Nos.

Construction Permit Nos.
Construction Permit Issued
Low Power License

Full Power License

Initial Criticality

1st Online

Commercial Operation

1.5 PLANT CHARACTERISTICS
Description
Reactor Type

Unit 1 Unit 2
50-335 50-389
DPR-67 NPF-16
CPPR-74 CPPR-144
7/1/70 5/2/77
NA 4/83
3/1/76 6/10/83
4/22/76 6/2/83
5/17/76 6/13/83
12/21/76 8/8/83

Units 1 and 2

Combustion En 1neer1ngthR. 2-Toop

Containment Type Freestanding Steel w/Shield Building
Power Level 830 MWe (2700 MWt)
Architect/Engineer Ebasco
NSSS Vendor Combustion Engineering
Constructor Ebasco
Turbine Supplier Westinghouse
Condenser Cooling Method Once Through
Condenser Cooling Water Seawater

1.6 SIGNIFICANT DESTGN INFORMATION
1.6.1 REACTOR INTEGRITY

Reactor Pressure Vessel (RPV)

With the present fuel type and management policy, Unit 1 is

expected to reach a 40-year RPV life.

On this unit, the fuel type

and management policy have been modified to make that RPV 11ife

span possible.

Presentiy, a program is evolving for RPV life

extension beyond the projected 40 years. potentially to 60 years,

via a flux reduction program.

A flux reduction program has

started with the addition of eight absorbers in core corner
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positions, performance of vessel fluence calculations, and
determination of an optimum power profile for each core load.
Calculations using current methodology and uncertainty predict a
significant RPV 1ife extension, but not to 60 years.

Due to different design and construction characteristics, Unit 2
RPY 1ife expectancy exceeds 60 years. Low leakage core designs
are now used for economic reasons. however the low leakage designs
provide even greater 1ife expectancy.

Reactor Coolant Pressure Boundary

On this CE plant, ECCS-to-RCS 1niection Boints are isolated by at
least two check valves and one closed MOV. High pressure safety
injection (HPSI). low pressure safety injection (LPSJ', and
containment spray (CS) pumps’ common containment s:.ap suctions are
isolated from the containment sump by one closed MOV in
conjunction with a closed seismic piping system. The CS headers
are 1solated from containment by one closed MOV and a check valve
in conjunction with a closed seismic piping system. CVCS has the
normal complement of two aur~=>tic actuation i1solation valves.

1.6.2 REACTOR SHUTDOWN
r Pr ]

The reactor protection system provides protection for the reactor
fuel and its cladding by providing automatic reactor shutdowns
based on input from reactor power, reactor coolant pressure,
coolant temperature., coolant flow, steam generator pressure,
containment pressure, turbine hydraulic fluid pressure, and, in
Unit 2 only, Component Cooling Water flow to reactor coolant
pumps. The RPS is a redundant. four channel system that operates
on a two-out-of-four logic.

ATWS Protection

ATWS protection, outside the normal reactor protection system, is
initiated via the ESF pressurizer pressure signal. It actuates by
opening contactors in the output of the CEA MG sets. thereby
interrupting control element assembly power at its source. This
protection has been installed on both units per CE, the NSSS,
reccmmendations .

Rem 2e Shutdown Facilities

These facilities are located in the switchgear rooms beneath each
unit’s control room.

1.6.3 CORt COOLING
Feedwater System




1.6.4

®

The main feedwater pumps are motor driven with each delivering 50
percent of the flow required for full power.

Turbine 8 Stean Duno Capaci

Each unit has five steam bypass valves, providing 45 percent of
total capacity.

Unit 1 has one atmospheric dump valve per train (two trains) and
Unit 2 has two valves per train. Each unit has the capab 'ty of
dumping nine percent steam flow to the atmosphere.

pitica & :

There are two motor-driven pumps on each unit with 100 percent
capacity per pump. There 1s one steam-driven pump on each unit
with 200 percent capacity. Any of the three pumps can inject to
either steam gencrator. Automatic initiation and faulted steam
?enerator protection are provided by each unit's Auxiliary
eedwater Actuation System provided by the NSSS.

Emergency Core Cooling System

In each unit, there are two HPSI pumps and two LPSI pumps with no
unit-to-unit cross-connections. One pump of each type per unit
will handle a postulated LOCA. The LPSI pumps also provide decay
heat removal as required when the unit is shut down.

Decay Heat Removal

As indicated above, the LPSI pumps also provide decay heat removal
as required when the unit is shut down by taking suction from the
RCS (hot legs), passing the fluid through the shutdown cooling
heat exchangers, and returning it to the RCS (cold legs). The
heat remov1n? medium i1s CCW - discussed 1n section 1.7.6 below.
Shutdown cooling flow path overpressure protection 1s provided by
automatic 1solation valves and various relief valves in the
system.

CONTAINMENT
Pressure Control/Heat Removal

There are two containment spray pumps and four containment fan
coolers available per unit to suppress pressure spikes and cool
the containment. Orz CS pump and two fan coolers will handle a
stulated LOCA. “here are no unit-to-unit cross-connections.
his engineered safety feature 1s automatically started by ESFAS,

Hydrogen Control
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Post-LOCA containment hydrogen control is accomplished on each
unit by two trains of hydrogen recombiners located on the
operating deck inside containment. By elevating. in a controlled
manner, the temperature of containment atmosphere flowing through
the recombiner, the recombiner units recombine hydrogen and oxygen
to form water, thus preventing the buildup of hydrogen to
potentially explosive levels.

1.6.5 ELECTRICAL POWER
Offsite AC
The station switchyard is connected to the transmission system by
three independent 240 KV 1ines that share a right of way and
interconnect with FPL's grid on the mainland approximately 10

miles West of the ﬁlant site. There are two independent offsite
power feeds from the station switchyard to the emergency busses.

Onsite AC

Onsite AC power is provided by four EDGs (two ?er unit). EDGs are
independent of other plant systems except vital DC power for
control of starting. A Station Blackout (SBO) cross connection is
installed and tested. This cross-connection serves the emergency

busses directly and reduces cross-connect time to less than 15
minutes.

OC_Power

Two trains of vital batteries per unit have been routinely tested
for four-hour DC load profiles. Recently. following a cell
replacement., they have been tested for three-hour battery capacity
instead. The battery capacity test is harsher than the load
profile test and is intended to more accurately reflect expected
usage. There are four normal chargers per unit with swing
chargers available for service. Non-safety batteries can be
cross-connected to the safety-related swing bus 1f needed.

Instrumentation Power

Each unit has four inverters, two powered from each vital DC
*rain, that provide four trains of instrumentation power.

Station Blackout Resolution Status

Unit 2 is a four-hour "DC coping” plant per the original license
while Unit 1 is subject to the station blackout (SBO) rule of 10
CFR 50.63 requiring additional 1icensee action (unit-to-unit
cross-connect of 4160V bus).
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1.6.6 SAFETY-RELATED COOLING WATER SYSTEMS

1.6.7

Intake Cooling Water (Service Water)

Intake cooling water (ICW) for each unit originates in the unit-
common Intake Canal. The canal level varies with the tides since
it 15 filled by a level difference between the Atlantic Ocean and
the ICW pumps. One 16-foot and two 12-foot diameter pipes pass
under the beach to connect the ocean and canal. The intake pipe
ends in the Atlantic are covered by intake structures (rebuilt in
1991) intended to 1imit flow velocities, particularly vertical
velocity, to reduce marine life entragment. After use, ICW
returns to the ocean through the Discharge Canal and under-beach

pipes.

Each unit has two trains of ICW plus a swing p that can be
aligned to either train electrically and physically. The licensee
has converted the deep draft ICW pumps from externally (water)
lubricated to self-lubricated to increase reliability. The 100
percent (each) capacity pumps take suction from the intake canal
via a canal intake structure using traveling screen debris
protection. The intake canal structures adjacent to the ICW pump
suctions are continuously injected with a hypochlorite solution to
reduce marine growth in the associated piping and heat exchangers.

The 1CW gumps move water through two trains of heat exchangers
that cool component cooling water (CCW) and two trains of heat
exchangers that cool main turbine cooling water. During a
ﬁostulated accident, water flow 1solates from the turbine cooling
eat exchangers. The discharge from the heat exchangers returns
via the discharge canal to the ocean.

Closed Cooling Water Systems

Each unit has two trains of Component Cooling Water (CCW). The
arrangement of two pumps and a swing pump mimics the ICW system.
The swing pump can be aligned to either train. The 100 percent
(each) capacity gumps drive water through the CCW/ICW heat
exchangers and then on to the heat loads. mainly the containment
fan coolers and the shutdown cooling (decay heat) heat exchangers
(which also can operate as containment spray heat exchangers).
Additionally, CCW cools a variety of bearings, seals, and o1)
coolers for the HPSI. LPSI. and CS pumps. A non-safety-related
portion of the CCW system cools reactor coolant pump seals and the
spent fuel pool. This section isolates upon engineered safety
features actuation.

SPENT FUEL STORAGE

Wet storage capability exists up to the year 2002 (Unit 2) and
2007 (Umit 1).



1.6.8 INSTRUMENT AIR SYSTEM

Instrument air compressors and driers on each unit provide all
instrument air for Unit 2 and all but containment air for Unit 1.
Unit 1 has instrument air compressors inside containment.

1.6.9 STEAM GENERATORS

tach unit has two large steam generators (SGs) rather than the
three or four usually seen. The licensee has begun to focus on a
Unit 1 SG replacement in 1998. The SGs are under construction at
the B&W Canada shops and a site organization is functioning.

1.7 EMERGENCY RESPONOE FACILITIES/PREPAREDNESS

Emergency Operations Facility: 10 miles West of site,
1-95/Midway Rd. Exit

Technical Support Center: Onsite, Adjacent to
Unit 1 Control Room

Operational Support Center: Onsite, 2nd floor of
North Service Building

The last annual emergency preparedness exercise was in February, 1996,

This exercise was formally evaluated by the NRC.

Since St. Lucie site has a high probability of hurricanes.

communications facilities were improved following the Turkey Point
experience with Hurricane Andrew in August, 1992. Improvements include:

High Frequency Auto-link with other FPL sites and NRC.

Enhanced 900 MHZ System for site and mobile communications, with
radios also in the licensee's EOF and county emergency facility.

Cellular phones with hardened antennas.

Hardened Local Government Radio antenna ties.

1.8 PRESENT OPERATIONAL STATUS

Availability Factors:

1991 T BUN

1992 96.5 75.2
1993 74 .0 71.8
1994 86.8 79.6
1995 (through 7/95) 93.9 98.3
Cumulative (through 7/95) 77.7 83.7
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1.8.1 UNIT 1 OPERATING HISTORY (Past Twelve Months from 1/25/96)

Unit 1 operated continuously during the past 12 months with the
following exceptions:

Or: February 21. 1995, the unit was removed from service for the
replacement of pressurizer code safety valves which had been
leaking by the seat since shortly after startup in November, 1994.
On March 4, 1995, the unit experienced a 14 minute loss of
shutdown cooling. The apparent root cause was operator error by a
reactor operator placing one 1 of SOC in standby. The operator
apparently closed the suction valve to the operating, vice
standby. pump. The operator in question denied the error;
however, the licensee determined that he was responsible. He
res1gned from the company. The unit was returned to service on
March 8. 1994.

On Jul{ 8, 1995, the unit tripped during turbine valve
surveillance testing. It returned to power on July 12, 1995.

On August 1, 1995, the unit was shutdown as a result of Hurricane
Erin. Due to a series of equipment problems and personnel
performance issues, the unit remained shut down for 73 days.
Problems encountered during the shutdown included a maintenance-
induced RCP seal failure, discovery of two inoperable PORVs due to
maintenance errors during refurbishment, a loss of inventory event
while placing shutdown cooling in service due to lack of margin to
relief valve 1i1ft setpoint and complicated by an excessive
blowdown value, 1nadvertant sgraydown of the Unit 1 containment,
catastrophic failure of the 1B EDG, and leaking pressurizure code
8gfegy v?;ve flange leakage. The unit returned to power on

tober 12.

On November 16, the unit was manually tripped when a feedwater
regulating valve failed to the 50% position, resulting in Tow
steam generator water level. The root cause of the failure was
determined to be a faulty power supply. The power sgggly was
replaced and the unit was returned to service on Novembe: 18.

On January 22, 1996, operator error resulted in an excessive
dilution event which resulted in reactor power accending to
100.2%. The operator in question apparently left the control room
while dilution was in progress without informing other
watchstanders of the evolution in progress. The operator was
removed from 1icensed duties and the final disposition of the
event 1s pending.

1.8.2 UNIT 2 OPERATING HISTORY (Past Twelve Months from 1/25/96)

Unit 2 operated continuously during the past 12 months with the
following exceptions:
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On February 21. 1995, the unit tripped as a result of low steam
generator water level. The condition was the result of a
eedwater re?u1at1ng valve closure after a steam generator water
level contro! level transmitter failed high. The transmitter was
;gg;aced and the unit was returnad to service on February 25,

On April 25, 1995, the unit was shutdown for approximately 8 hours
to replace a main turbine DEH power supply.

On August 1, 1995, the unit was shutdown as a result of Hurricane

Erin. It was restarted on August 4, 1995, but operated at reduced

ggwer from August 17 through 29, 1995, to clean condenser water
xes and repair equipment problems.

On October 9, the unit entered a refueling outage. The outage was
complicated by the discovery of leaks in RCS flow transmitter taps
at the loops, a reactor flange O-ring leak, discovered durin?
repressurization, and the failure of one stage of an RCP sea
package. The unit returned to power on January 1, 1996.

The unit was manua11g tripped from approximately 35% power on
January 5 due to high generator hydrogen temperature. The root
cause of the event was 1mpro?er Sﬁeration of a turbine cooling
water temperature control valve which supplied cooling water to
the hydrogen coolers. Post-trip review resulted in the discovery
of clogged steam generator water level transmitter sensing 1ines
which resulted in artificially low levels being indicated when
steam generators were isolated upon turbine trip. The lines were
blown down and the unit was returned to service on January 7.

1.9 OQUTAGE SCHEDULE AND STATUS

Unit 1's last refueling outage began on October 26, 1994, and ended on
November 29, 1994. Major activities included: refueling: reactor vessel
nozzle and flange weld ISI inspection: installation of a permanent
cavity seal ring: replacing reed switches for several CEAs: integrated
safeguards test. steam generator tube inspection and plugging; steam
generator sludge lancing; repair of refue 1n? water storage tank:
several instances of reduced inventory/ mid- oog operations: replacement
of 1CW/CCW LOOP Togic [HFA latching relays] with pull-to-lock switches:
removal [collection] of Rx vessel neutron flux dosimetry: modification
of EDG skids to allow access underneath; inspection of ECCS sump area:
replacement of a main transformer: modification of containment spray
NaOH addition piping: and mechanical, electrical, and 18C systems
ggin%gggnce. he next Unit 1 refueling outage 1s scheduled for April

Unit 2's last refueling outage began on October 9, 1995, and ended
January 1, 1996. Major outage activities included: refueling: steam
generator tube inspection and plugging: low pressure turbine blade
replacement . emergency diesel generator inspection: replacement of three



11

reactor coolant pump mechanical seals; and mechanical. electrical, and
18C systems maintenance. The next Unit 2 refueling outage is scheduled
for Apr11 15, 1997.

PART 2 - PLANT PERSPECTIVE

2.1 GENERAL PLANT PERSPECTIVE

A SALP board meeting was conducted on January 18, 1996, covering the
SALP period of January 2. 1994, bnrough January 6, 1996. The facility
was rated category 1 in the areas of Plant Supgort and Eng1neer1n and 2
in the areas of O?erations and Mainenance and Surveillance. atter
scores were a decline from the previous SALP cycle, when the facw]ity
was rated category 1 in all areas.

2.2 SALP HISTORY (Past 2 SALP Periods)

The last SALP pneriod, SALP Cycle 11, ended on January 6. 1996. The
current SALP period ends (tentatively) in June, 1997.

ASSMT . OPS RAD MNT/SURV EP SEC ENG/TECH SAQV
PERI0D
571789 - YRR | 2 T 1 T I
10/31/90
11/1/90 - 1 1 1 i 1 ] 1
5/2/92

PLANT OPS MAINTENANCE ENGINEERING PLANT SUPPORT
5/3/93 - 1 1 1 1
1/1/94
1/2/94 - 2 2 1 1
1/6/96

2.3 SELECTED SALP AREA DISCUSSTON

Since July 1935, there has been a series of events that led to
questioning the plants overall performance. These have included:

« A Unit 1 turbine trip due to procedural weakness,
operator performance and supervisory oversight.

. The attempt to restage an RCP seal using inadequate and
inappropriate procedural guidance. The evolution was compounded
by failing to follow asgects of the guidence that did exist, which
led to the failure of the second and third stage seals.
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" A main steam isolation signal due to an operator failing to block
the MSIS signal during a cooldown when an annunciator indicated
that the block was enabled. This failure occurred dispite the
fact that that the operator’'s atte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>