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I. INTRODUCTION

On October 15, 1992, Mr. Regino R. Diaz-Robainas (Petitioner) filed a

Petition, pursuant to Section 2.206 of Title 10 of the Code of Federal
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restart of the Turkey Point nuclear units after Hurricane Andrew. On

October 21, 1992, the Petitioner filed an addendum to the Petition. The

Petitioner requested that the U.S. Nuclear Regulatory Commission (NRC or the

staff) not permit the Florida Power and Light Company (FPL or licensee) to

resume operating Turkey Point Nuclear Generating Plant units 3 and 4 until the

concerns raised in the Petition were addressed. The Petition and its addendum

(hereinafter referred to as the Petition) were referred to the Office of

Nuclear Reactor Regulation (NRR) for action in accordance with 10 CFR 2.206.

In a letter of October 23, 1992, to the Petitioner, the Director

acknowledged receiving the Petition and informed the Petitioner that the

issues raised in the Petition were not of sufficient safety significance to

warrant action by the NRC to preclude restart of the Turkey Point nuclear

units. The Director based this determination on NRC inspections and

evaluations of the licensee's restart activities. In its October 23, 1992
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letter, the staff indicated that it was documenting NRC inspection activities

at the Turkey Point facility in inspection reports which, upon completion,

would be made available to the Petitioner and that it .would issue detailed

responses to the specific issues rai sed in the Petition within a reasonable

time. The staff has completed its review of the issues and has reached final

conclusions which are discussed herein.

II. BACKGROUND

Turkey Point, situated on the shore of Biscayne Bay approximately

25 miles south of Miami, Florida, is the site of four electric generation

units that are owned and operated by FPL. Turkey Point Units 1 and 2 are

fired by oil or gas, and Units 3 and 4 are pressurized water nuclear units.

Tropical storms pass through the area about once every 2 years, and hurricane

force winds are experienced about once every 7 years.

On August 24, 1992, Class 4 Hurricane Andrew hit south Florida. The eye

of the storm passed slightly north of the Turkey Point site and caused damage

at the site and throughout the 10-mile emergency planning zone (EP2) around

the plant. The storm damage included loss of offsite power, loss of

communications, loss of access by road, and damage to the fire protection and

security systems, the material warehouse, and the smoke stacks for the fossil

fuel units. When the hurricane warning was issued for southern Florida, FPL

declared an "Unusual Event" and brought the units to "hot shutdown" in

accordance with its Emergency Plan Implementing Procedures (EPIPs). On

August 24, 1992, at 9:16 a.m., the licensee upgraded the event classification

to an "Alert" because of degradation of the fire protection system after the

hurricane hit the site. The licensee remained in the Alert status until

August 30, 1992. Upon completing storm damage repairs, FPL restarted Unit 4
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on September 28, 1992. On October 1, 1992, FPL voluntarily shut down Unit 4

after being informed by the NRC that the Federal Emergency Management Agency

(FEHA) had not completed the post-hurricane reverification of the adequacy of

the offsite emergency planning facilities and equipment located within the

1O-mile EPZ around the site. FPL suspended operation of the unit until FEMA

completed the re-assessment. After FENA reaffirmed the adequacy of offsite
emergency preparedness, on October 25, 1992, FPL resumed operating Unit 4.

Upon restarting Unit 4, FPL began its previously scheduled Cycle 13 refueling

outage for Unit 3 and repaired the storm damage to this unit. On December 1,

1992, FPL brought Unit 3 to power operation.

The Petitioner alleged deficiencies with the restart of Turkey Point

Unit 4 after Hurricane Andrew. The alleged deficiencies are related to the

following broad areas: emergency procedures; evacuation mechanisms and

offsite power and communications systems; reliability and margin of safety of

emergency diesel generators; radiation monitoring; security; interim fire
protection; violation of plant Technical Specification (TS) requirements and

missed survei llances; TS and design basis adequacy; licensee staffing and

economics of reconstruction; and co-existence of nuclear and fossil units.

The staff has reviewed the Petition and the review results are discussed

below. On the basis of its review, the staff has concluded that the issues

raised in the Petition are not of sufficient safety significance to warrant

action by the NRC to preclude continued operation of the nuclear units.



I I I. DISCUSSION

Emer enc Procedures

The Petitioner alleged that the licensee violated its emergency

procedure, EPIP-20106, which requires plant shutdown to Mode 4 within 2 hours

of the projected onset of sustained hurricane force winds (over 73 mph) at the

site. The Petitioner expressed concern that Unit 4 did not reach Mode 4 until
4:05 a.m. on August 24, 1992, and should have been shut down before 3:50 a.m.

based on the 5:50 a.m. storm arrival time recorded at the National Hurricane

Center in Coral Gables.

The licensee's procedures require the units to be in at least Mode 4

(hot shutdown) 2 hours before the ~ro ected arrival of hurricane force winds.

The hurricane was projected to arrive at early to mid-day on August 24, 1992.

The licensee could not accurately determine the exact time that hurricane

force winds arrived at the site because the meteorological towers which

measure wind speed were damaged. The last credible wind speed measured was

approximately 70 mph at 4:50 a.m. on August 24. Estimating 8 hours to achieve

hot shutdown, the licensee began shutting down the Unit 3 reactor at 6:00 p.m.

on August 23, and began shutting down the Unit 4 reactor at 8:05 p.m. on

August 23, 1992 to comply with its procedural requirements. On August 24,

Unit 3 entered Mode 4 at 3: 12 a,m. and Unit 4 entered Mode 4 at 4:05 a.m. The

reactors were in hot shutdown when hurricane force winds arrived at Turkey

Point, although the hurricane winds arrived earlier than had been projected

when the licensee began the shutdown. This early arrival had no safety

consequence since the licensee had elected to maintain both units in the hot

shutdown mode to ensure that two methods of cooling were always available:

use of the residual heat removal (RHR) system or, on loss of all alternating
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current (AC), use of the steam-powered auxiliary feedwater pumps with steam

from the steam generators.

Although, in the final hours, immediately before landfall, the hurricane

intensified and accelerated and hurricane force winds arrived earlier than

projected, the licensee complied with its procedures by shutting down the

plant 2 hours before the ~ro 'ected arrivai of the storm.

Evacuation Mechanisms and Off-site Power and Communication S stems

As a result of storm damage the Petitioner expressed concern about the

design adequacy of critical communication and off-site power systems. The

Petitioner stated:

Critical communication and evacuation mechanisms were completely
unavailable during hurricane Andrew for a significant period of time
during which the units were still in hot shutdown or requiring the
operation of critical cooling equipment without offsite power. The
burden of proof lies in demonstrating that this absence of safety will no
longer occur during future events.

Recognizing that communication and evacuation capabilities could be

severely limited or interrupted immediately after the hurricane, the licensee

took extensive precautionary measures and, before the arrival of the
V

hurricane, brought the nuclear plants to Node 4 (hot shutdown) in accordance

with its EPIPs. Also, before the hurricane, Dade and Monroe Counties issued

an evacuation order to the population in the area, including the 10-mile EPZ.

During the hurricane, the nuclear units were in hot shutdown and the nuclear

safety-related portions of the units were not damaged. The staff finds these

emergency preparedness measures to be adequate.

Before Hurricane Andrew, the licensee's communication capabilities

included telephone or telephone line-controlled systems, cellular telephone

and radio communication systems. The telephone systems either used Southern

Bell Company's overhead copper wire or the licensee's corporate fiber-optic
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system. Radio communication and cellular telephone systems used antennas that

were installed on top of the plant support buildings. Sustained hurricane

force winds damaged Southern Bell Company's overhead communication

transmission lines, antennas, and transmitters. These offsite communication

systems were not designed to withstand the event. The communication systems

that used the Southern Bell aerial copper wire along Palm Drive, the main road

to and from the plant, failed as a result of fallen trees and missiles

generated by high velocity winds.

To improve the reliability of the communication systems, Southern Bell

aerial copper wire lines have been replaced by a buried fiber optic cable

along Palm Drive. The licensee has installed two new high frequency radio

systems for communications between the plant and offsite locations and

procured new antennas designed to withstand winds in excess of 322 kilometers

per hour (200 mph). Spare portable antennas also are available on site to

ensure prompt replacement, if needed. These improvements should adequately

reduce the potential for a loss of the offsite communications capability in

the future.

The storm also damaged power transmission lines and switchyard equipment,

which resulted in loss of offsite power. The nuclear safety systems at the

Turkey Point plant are designed to operate without offsite power. Four
'

emergency diesel generators (EDGs) (two for each unit) are designed to receive

an automatic start signal immediately on sensing a loss of load from the

offsite power supply buses. Only one EDG is required to supply emergency

power for each unit. If necessary, the four EDGs can be cross-tied to supply

emergency power to either unit. The EDGs are designated as seismic

Class/Category I and designed so their integrity is not impaired by the safe
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shutdown earthquake, or by the design basis wind storm or floods. None of the

safety-related EDGs were damaged by the storm because they are housed in .

seismic Category 1 steel-reinforced concrete structures. The EDGs and their
safety-related electrical buses remained operable throughout the hurricane and

recovery and functioned reliably to supply power for adequate cooling

functions when the off-site power was unavailable.

Reliabilit and Mar in of Safet for the Emer enc Diesel Ge'rators

The Petitioner alleged that the margin of safety for the EDGs was reduced

because of clogging of the intake canal cooling water that supplied cooling

water to the EDGs and the unavailability of the black start diesel generators

(BSDG) as a backup to the EDGs due to oil surrounding the BSDGs. As the basis

for his allegation, the Petitioner quoted from the August 24, 1992 NRC

transcript of events at Turkey Point following the hurricane:

Licensee noted that this Black Start Diesel which can be used as ~backuif EDG's fail is inoperable at this time due to a lot of oil surrounding
the Diesel following an oil tank rupture...A lot of rass is in the
intake structure and licensee has to clean the strains every hour to
prevent them from clogging up (supplies cooling water to EDG's)...

The Petitioner further stated that the abolition of EDG component cooling

functions is non-conservative and reduces the margin of safety for EDGs

and BSDGs which are required during loss of offsite power.

The statement in the August 24, 1992 NRC transcript of events that the

intake structure canal "supplies cooling water to EDG's..." is incorrect and

may be due to a transcription error or misstatement. The safety-related EDGs,

as well as the non-safety-related BSDGs, have closed cooling water radiator

systems and do not depend on any outside water source for cooling. Therefore,

clogging of the intake canal cooling water by debris did not affect the

ability of the EDGs to function,
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The hurricane ruptured a fossil unit oil tank and, as a result, the BSDG

control and relay panels were covered with fuel oil. This condition did not

render the BSDGs inoperable. After the hurricane, moisture intrusion in the

non-safety-related breaker cabinets prompted FPL to declare the BSDGs

inoperable. The BSDGs are non-safety-related diesel generators and are

provided as an additional defense-in-depth to supply AC power through

non-safety-related buses to various non-safety-related loads. Thus,

inoperability of the non-safety-related BSDGs did not reduce the margin of

safety for the EDGs. On August 27, 1992, FPL restored the BSDGs to service.

Expressing his concern regarding reliability of diesels, the Petitioner

asserted that failures in both units'edundant diesels "calls into, doubt not

just the overall reliability of the diesels, but also specific aspects of

system[at]ic vulnerability such as weaknesses of the ground detection and

isolation mechanisms..." The EDGs at Turkey Point are designed to receive an

automatic start signal immediately on sensing a loss of load from the offsite
power supply buses. Once the diesel motor and generator are running at the

proper speed, the load sequencer automatically sequences the various safety-

related loads to the generator. The EDGs and sequencers worked as designed.

In preparing for the storm, the licensee tested the EDGs and verified that all

fuel tanks were full before the storm arrived. Fuel oil can be transferred

between fuel oil storage tanks as required. The available fuel exceeded TS

requirements. On August 26, 1992, shipments of diesel fuel began arriving by

tanker once the road to the plant was open.

At II:57 a.m. on August 24, 1992, the 4A EDG power to the 4KV bus was

lost for approximately 3 minutes because the output breaker inadvertently

opened when operators were attempting to isolate an electrical system ground.
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Upon opening breaker 4D23-5 (emergency load sequencer 4C23A), power to the 4A

sequencer was interrupted, resulting in the 4A EDG output breaker opening.

This event was due to a procedural problem. Procedure O-ONO,"-003. 10, "125 VDC

System - Location of Grounds," assumes normal AC and DC power is available.

As a corrective action, a cautionary note was added to the procedure reminding

personnel that there may be off-normal plant conditions (i.e., EDG operating

and supplying power) when certain equipment should not be de-energized. At

7:05 a.m. on August 27, 1992, the 3A EDG tripped because of a lockout which

occurred while the 3B EDG remained in operation. Loads were transferred to

the 3B EDG. At 9:38 a.m., the 3A EDG was restored to its safety bus. The

cause of the 3A EDG lockout could not be determined and did not recur. A

single EDG can supply power to all the nuclear safety-related equipment

necessary for a single unit during such an event. None of the safety-related

EDGs suffered any damage from either the storm or the resultant fossil unit
4

oil spill. Except as noted above, the EDGs and their safety-related

electrical buses remained operable throughout the hurricane and recovery.

Radiation Monitorin

The Petitioner alleged that sufficient information regarding monitored

radiation/contamination/exposure from August 24, 1992 does not exist. The

Petitioner questioned whether there was any radioactive release, or any kind

of venting that may have resulted in such release and whether the NRC had

enough reliably recorded data to determine radioactive releases to the

environment. Referring to an NRC summary of a September 10, 1992 meeting

between the licensee and the NRC, which includes a discussion of "Radiation

Monitoring Stack-Instrumentation and Minor Stack Foundation Damage," the

Petitioner is concerned that radiological assessment teams were not sent out
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until 8:01 a.m. on August 24, 1992 and that radiological exposure may have

been either not monitorable, or inadequately monitorable for a significant

time period.

The licensee maintains a program to monitor radiation, both onsite and in

the environs. In accordance with the TS, the licensee monitors radiation

offsite using direct radiation monitors: thermoluminescent dosimeters (TLDs)

and air samplers. Onsite radiation is also monitored by TLDs and area

radiation monitors (ARM). The storm destroyed four air sampling stations and

several TLDs surrounding the plant. During and immediately after the storm,

18 of the 30 environmental TLDs remained available to monitor direct radiation

levels and detected no abnormal radiation levels. The NRC also had 37

co-located environmental TLDs, of which 18 were damaged. The remaining 19

TLDs were functional. Approximately 52 of 76 TLDs located within the

licensee's radiologically controlled area (RCA) and protected area boundaries

also continued monitoring for any releases from the plant. All results were

within normal levels for TLDs, and the licensee noted no changes to radiation

dose rates either inside or outside the RCA. The licensee conducted special

surveillances immediately after the storm and continued routine contamination

surveillance programs. These surveillances did not show any abnormal

contaminations.

Within a few days after the storm, the NRC staff performed radiation

surveys (on and off the site) with a portable meter and found no readings

above background levels. About a month after the storm, the NRC staff

reviewed the licensee's special and routine radiation protection surveillances

conducted during the storm and during recovery efforts. During an onsite

inspection conducted from September 26, to October 1, 1992, the staff compiled
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details of the licensee's Radiation Protection (RP) program activities and

analyzed data on the monitored radiation, contamination and exposures. The

staff documented this information in Inspection Report (IR) 50-250,251/92-21,

dated November 9, 1992. The inspection results are summarized below.

The licensee analyzed the data from the ARMs and those TLDs recovered

after the storm. The data did not indicate any unexpected exposures. The

licensee reviewed the dose rates for selected ARMs for the period from 0:00

hours on August 23 through 12:00 noon on August 24, 1992. The licensee's

records of dose rates for ARMs located in selected areas were as follows:

U-3/4 containment refueling floor, approximately 5 millirem per hour

(mrem/hr); U-3 containment personnel hatch, 1 - 1.5 mrem/hr; U-3/4 spent fuel

pit buildings and transfer canals, 0.5 - 8 mrem/hr; and Auxiliary Building,

0. 1 — 0.5 mrem/hr. The licensee compared the ARM data collected during or

immediately after the storm with data collected before the storm and found no

significant changes in the measured radiation values. The TLDs maintained at

selected locations in the RCA and protected area perimeter reported exposure

rate values from 8 to 37 microrem per hour (prem/hr), which was similar to

data for TLDs positioned at each monitoring location during the second quarter

of 1992. The licensee collected and processed at least one TLD from each

directional sector except for the NNW directional sector. Preliminary results

were similar to previous values, with a maximum exposure rate of 7.9 prem/hr.

The licensee reestablished all required and supplemental TLDs by September 14,

1992. During tours of the environmental monitoring stations on September 26-

29, 1992, the inspector verified, by direct observation, the location of the

Radiological Environmental Monitoring Program direct radiation monitors (TLOs)

as described in the licensee's records for approximately 30 percent of the
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licensee's current TLD network. The licensee established all sample stations

within several hundred feet of the original locations of these stations. The

inspector also verified the location of licensee and NRC TLDs at two separate

sample locations.

NRC inspectors reviewed selected chemistry records and held discussions

with cognizant licensee representatives. The inspectors found that, before

declaring the monitors operable, the licensee established continuous sampling

of the main stack effluents with grab samples collected and analyzed every 12

hours. Each week, the licensee analyzed samples for particulates, iodine, and

tritium in accordance with the operability requirements of TS 3.3.3.6 and

found no abnormal or elevated gaseous effluent concentrations. The licensee's

records for selected noble gas, iodine, and particulate analyses of main stack

grab samples collected before August 24, 1992, indicated that the only noble

gas and iodine species found were xenon-133 (Xe-133) and iodine-131 ( 1-131),

with concentrations ranging from 7 E-8 to 1. I E-6 microcuries per cubic

centimeter (pCi/cc) and 7.8 E-14 to 1.5 E-13 pCi/cc, respectively. The

licensee found no radionuclides in the particulate sample analyses.

The hurricane damaged the main stack radiation monitor and the duct from

the Radioactive Waste Building to the main stack. During the inspection, NRC

representatives verified that before and immediately after the hurricane

arrived, the Radioactive Waste Building fan was secured, thus preventing any

exhaust from entering the damaged ductwork leading to the main plant stack.

To verify the absence of releases from the Radioactive Waste Building, the

licensee began continuously sampling the Radioactive Waste Building gaseous

effluent pathway on September 5, 1992. The licensee collected and analyzed

grab samples every 12 hours. Each week, the licensee also collected and
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analyzed samples for iodine, particulates, and tritium. The iodine and

tritium concentrations were less than the licensee's analytical detection

limits, and the concentrations of total isotopes in the grab samples ranged

from 1.6 E-7 to 2.5 E-6 pCi/cc. On September 19, 1992, the licensee

discontinued this supplemental sampling after repairing the ductwork leading

to the main plant vent.

The inspection team reviewed the analyses conducted for both the main

stack and Radioactive Waste Building gaseous effluent samples and found that

all radionuclide concentrations were less than the detection limits specified

in TS Table 4. 11.2. Further, the worst case minimum dispersion value at the

site boundary, 5.8 E-7 pCi/cc as listed in the licensee's Offsite Oose

Calculation Manual of June 25, 1991, indicated that the radionuclide

concentrations would be significantly below the limits in 10 CFR Part 20,

Appendix B, Table 2, Column 1 of 3 E-7 pCi/cc for Xe-133 and 1 E-10 pCi/cc for
I-131, as required by 10 CFR Part 20.106.

The storm rendered inoperable four of the five air sampling stations

required by TS. As allowed by TS Table 3. 12.-1, Notation 1, the initial
hazardous environmental conditions and the lack of an electrical power source

for the sampling equipment required the licensee to delay resuming routine

airborne pathway monitoring until September 9, 1992, when limited monitoring

was established using three sampling stations that were returned to service.

By September 19, 1992, the licensee had reestablished five air sampling

stations and returned them to operation. The licensee reestablished three of

the four damaged air sampling stations within several hundred feet of their

original locations. Each remained in its original directional sector.

However, sample location T-57 in the NW directional sector was not usable.
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Therefore, the licensee selected an alternate location, west-8, The licensee

previously established a supplemental air sampler at this location.

The NRC noted no abnormal radionuclide concentrations in gaseous

effluents while reviewing selected chemistry records and discussing radiation

levels with the licensee's cognizant representatives. The inspection findings

indicated that (1) the sampling frequency for compensatory gaseous effluent
samples collected and analyzed for both the main stack and radwaste building

effluents met the TS requirements and (2) all radionuclide concentrations were

less than the detection limits specified in TS Table 4. 11.2.

The inspectors also reviewed the licensee's actions for other sampling

matrices. During tours of the environs surrounding the Turkey Point site, NRC

inspectors verified access to all sampling locations. The licensee's records

indicated that on September 9, 1992, it had also collected both broadleaf and

water samples to meet the surveillance requirements of the TS radiological

environmental monitoring program (REMP). The licensee has contracts with the

State of Florida to conduct the REMP. All results were within expected

ranges, and the staff found no other concerns with the implementation of the

REMP program,

~Securit

The Petitioner expressed concern that during the storm, automatic

security systems were compromised and inquired concerning alieged criminal or

negligent security infringements at Turkey Point. Specifically, on the basis

of a newspaper article in the Palm Beach Post reporting stolen cables from an

FPL compound that was damaged by the storm and the sale of 1544 pounds of wire

to a metal recycling center (scrap metal yard) and a complaint along the same

lines to the NRC by a former crane operator, the Petitioner questioned whether
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the health or safety of his community was compromised by selling possible

contaminated or radioactive materials to scrap yards so that they may

eventually be recycled into consumer products.

The licensee's security systems consist of an initial protected area

barrier with associated intrusion detection and assessment equipment.

Additional barriers and associated alarms protect the vital equipment.

Security officers assess each contingency and respond accordingly. This

equipment is not required to withstand hurricane force winds because the

licensee has provided for compensatory measures in the event of equipment

failure. At the perimeter, the hurricane caused damage to several barriers,

microwaves, cameras, and the site access building. Some vital area alarms

also briefly failed, but the vital area barriers remained intact.

In anticipation of severe weather conditions, on August 24, 1992, before

the storm, the licensee suspended certain security safeguards in accordance

with its Physical Security Plan. After locking and securing all access

control points, the licensee evacuated all security personnel to shelters in

Class I buildings, which are constructed to withstand hurricane force winds.

The security systems, however, were not de-activated. After the storm, upon

determination by a damage and safety evaluation team that other personnel

could depart shelters, the licensee deployed security officers to assess

damage, to conduct checks of the protected and vital areas, and to secure the

site. During these searches of the protected and vital areas, the licensee

found no indications that outsiders had penetrated the site during the storm.

On August 24, 1992, after the storm, the security department deployed

personnel and reestablished material access controls along with alarm response
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and implemented compensatory measures for the failed equipment in the

protected area.

On September 22, 1992, the licensee restored the regular security program

with some compensatory measures still in place. On September 23-25, 1992,

Region II safeguards inspectors reviewed the security measures and found them

acceptable.

Expressing concern regarding removal of contaminated/radioactive material

from the site, the Petitioner refers to an earlier complaint made in 1991 by a

former crane operator, Nr. Gene Hutchinson. NRC Region II inspectors

performed an onsite inspection during July 8-12, 1991 and reviewed the

licensee's Radiation Protection (RP) program for removing material from the

RCA. The inspection determined that the scrap material was removed from non-

contaminated systems and that, at that time the material was surveyed, the

material was free of measurable contamination. The licensee took corrective

actions relating to removal of material from RCA. The staff documented its
findings and acceptance of the licensee corrective actions in Inspection

Report (IR) 50-250,-251/91-26, dated August 16, 1991. This report is

available in the local public document room. By letter dated January 29,

1992, the NRC staff forwarded Inspection Report (IR) 50-250,-251/91-26 to

Hr. Gene Hutchinson and informed him that his allegation was not

substantiated.

With respect to the Palm Beach Post report on the stolen material, the

alleged stolen cable material was the backup material for transmission lines.

This material was not located at the Turkey Point site and was not under the

plant security jurisdiction.
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Interim Fire Protection

The Petitioner alleged several deficiencies in the interim fire
protection system. The Petitioner alleged that the interim fire protection

system violated plant TS section 3.7.8.1, "Fire Water Supply and Distribution

System," requirements. Additionally, the Petitioner alleged that the design

of the Unit 4 interim fire protection system reduced the margin of safety for

fire protection due to several design deficiencies. The alleged design

deficiencjes include: lack of automatic level control for the fire water

supply tank, procurement of electric fire pumps by an unclear specification

and procurement process, use of a non-safety-related fire water source due to

clogging of the intake canal, use of unreliable screen wash pumps and

vulnerable temporary diesel pumps due to their location with unassured power

supplies and breaker coordination problems, and reduction of fire water flow

due to a 6-inch hose connection. The Petitioner also claimed that the

location of the temporary diesel pumps in buildings that were destroyed

gaby

the
1

hurricane demonstrated the vulnerability of the pumps.

The hurricane winds caused the service water system high water storage

tank to collapse, which caused damage to the fire'protection system.

Specifically, the raw water tank (RWT) I and its appurtenances, the county

water supply line to RWT II, the casing and controller for the

electric-powered fire pump, the jockey system pressure pumps and portions of
ff

the fire protection system piping and piping supports, and certain power

cables associated with the pumps, were damaged.

After the hurricane, the licensee fully restored the fire protection

system to its design configuration by November 8, 1992. Until the fire

protection system was restored, the licensee implemented an interim fire
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protection configuration to enable restart of Unit 4. The licensee documented

the interim fire protection water supply configuration in a 10 CFR 50.59

evaluation, JPN-PTN-SEMJ-92-034, "Safety Evaluation for the Interim Fire

Protection System Configuration to Support Unit 4 Startup," and satisfactorily
demonstrated compliance with Appendix R to 10 CFR Part 50 and TS requirements.

The staff reviewed the licensee's safety evaluation and found it acceptable

for restarting Unit 4. On October 14, 1992, the staff issued a summary of the

September 22, 1992, meeting which documented its acceptance of this safety

evaluation which was presented to the staff at the meeting. This meeting

summary was attached to the October 23, 1992, acknowledgment letter to the

Petitioner.

Before FPL restarted Unit 4, the NRC staff inspected and verified the

licensee's implementation of the interim fire protection system configuration,

which is documented in Inspection Report 50-250,251/92-23 dated October 29,

1992.

The interim fire protection water supply system did not violate the TS

Section 3.7.8. 1, "Fire Water Supply and Distribution System," as discussed

below. The limiting condition for operation (LCO) in TS 3.7.8. 1 requires that

the fire water supply and distribution system shall be operable with:

a. At least two fire suppression pumps, one electric-driven and one diesel-

driven, with their discharges aligned to the fire suppression header;

b. Two separate water supplies, each with a minimum contained volume of

C.

I, 135,623 liters (300,000 gallons); and

An OPERABLE flow path capable of taking suction from th: RWT I and RWT II
and transferring the water through distribution piping with OPERABLE

sectionalizing control or isolation valves to the yard hydrant curb
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valves, the last valve ahead of the water flow alarm device on each

sprinkler or hose standpipe,,and the last valve ahead of the deluge valve

on each deluge or spray system required to be OPERABLE according to TS

3.7.8.2, 3.7.8.3, and 3.7.8.4.

Action statement (a), associated with TS 3.7.8. 1, requires that, with one

pump and/or one water supply inoperable, the inoperable equipment must be

restored to OPERABLE status within 7 days or an alternate backup pump or

supply must be provided. Action statement (b), associated with TS 3.7.8. 1,

requires that with the fire water supply and distribution system otherwise

inoperable, a backup fire water capability should be established within 24

hours. These action statements apply to both units simultaneously.

Only one of the required two water supplies was available in the interim

fire protection water supply system configuration. To be consistent with the

action statement (a), the licensee used the screen wash system as the

alternate backup supply for the fire protection water supply. The licensee,

by hydraulic calculations, verified in its safety evaluation that the worst

case system demand with adequate hose stream could be supplied. The staff

found the screen wash system acceptable as an alternate water supply system

for the fire protection water supply system. In addition, to meet the

requirements of Section III.A in Appendix R to 10 CFR 50.48, the licensee

previously used the screen wash pump system as an alternate fire protection

water supply, use of which was approved by the staff in a letter of March 21,

1984.

Use of the screen wash system for fire protection reduced the volume of

water available for manual hose streams from 2839 liters per minute (750 gpm)
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to 1893 liters per minute (500 gpm) with the largest fixed fire water

suppression system in operation. The volume of 1893 liters per minute

(500 gpm) met the NRC's minimum guidelines for manual hose stream volume and

was more than an adequate flow for manual hose streams for use by the fire
brigade if a fire activated the largest fixed fire water suppression system.

Reducing from 2839 liters per minute (750 gpm) to 1893 liters per minute

(500 gpm) for manual hose stream capacity when the screen wash system was used

as the primary fire protection water supply did not significantly reduce the

effectiveness of the manual hose stream at the Turkey Point iiuclear Plant.

, This flow reduction is within the current NRC guidelines.

Manual level control, used in the interim fire protection configuration

instead of automatic level control for controlling level in the fire water

tank, did not reduce the margin of safety for fire protection. RWT II was the

existing water supply for the electric- and diesel-driven fire pumps in the

interim configuration. The volume of the tank was 2,839,059 liters (750,000

gallons). The tank automatically maintained a minimum level of 1, 135,623

liters (300,000 gallons) of water dedicated for fire protection. The service
I

water system, which also drew off the RWT, had its intake nozzles high on the

tank wall in a manner equivalent to standpipes to prevent service water draw

from the dedicated inventory of the fire suppression system. The minimum

volume of water required by NRC guidelines for fire protection water supply at

nuclear power plants is 1, 135,623 liters (300,000 gallons). This amount of

water is the largest expected design demand of any fire suppression system,

with 1893 liters (500 gallons) per minute for manual hose streams for a

minimum of 2 hours. The licensee maintained the RWT level by visual

inspections, as required by the Turkey Point administrative controls.
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The interim fire protection water supply configuration following the

hurricane included a new electrically-driven fire pump with flow and pressure

characteristics similar to the electrically-driven fire pump damaged in the

hurricane. The licensee stated that it installed the new pump in accordance .

with National Fire Protection Association (NFPA) Standard 20, "Standard for
the Installation of Centrifugal Fire Pumps." This is a nationally recognized

standard for installing fire pumps and is the minimum acceptance standard for

installing fire pumps allowed by NRC Fire Protection Guidelines.

To ensure that a fire protection water supply was readily available after
the loss of offsite power and the failure of both the electric and diesel

driven fire pumps, the licensee evaluated the power 'supplies to the screen

wash pumps. The licensee modified the interim configuration to correct the

breaker fuse coordination to ensure all power paths to the screen wash pumps

were maintained for normal and emergency conditions and demonstrated that

these pumps had a reliable source of power under all conditions.

The interim configuration also included a backup supply from three

temporary diesel pumps. The hurricane damaged the central receiving and

health physics buildings, as alleged. However, the onsite temporary diesel

pumps were not located in the central receiving or the health physics

buildings but were tied down near the auxiliary building. They were not

damaged and were available for fire fighting immediately after the storm,

Therefore, the Petitioner's concern as to the vulnerability of the pumps is

unfounded'he

licensee also brought portable diesel pumps to the site to improve

its fire fighting capability. The fire fighting capability after the

hurricane was as follows:



I I

E1

V



22

~ First 83 hours: portable fire extinguishers and portable diesel

, fire pumps with hoses

~ August 27, 1992: screen wash pump and fire header meeting TS

3.7.8. 1 placed in service in addition to the above

~ August 28, 1992: diesel fire pump and RWT II in service in addition

to the above

~ September 26, 1992: electric fire pump in service in addition to

the above before Unit 4 restart
~ November 8, 1992: fire protection system restored to original

design basis

The Petitioner also stated that the interim fire protection configuration

represents a significant change to the plant and, as a result, alleged that

the licensee's implementation of the change by a safety evaluation rather than

a license amendment process violates the requirements of 10 CFR 50.59.

Additionally, the Petitioner alleged that the licensee's safety evaluation is

inadequate in that it did not include specific surveillance "nd other testing

requirements.

The licensee did not violate 10 CFR 50.59 requirements. Whenever a

proposed change, test or experiment involves a change in the TS incorporated

in the license or an unreviewed safety question 10 CFR 50.59 requires all

licensees to first obtain the Commission's approval. Licensees must

determine, and document in safety evaluations, whether a proposed change can

be made without prior NRC approval or must be made by license amendment.

Accordingly, the licensee's safety evaluations were not a circumvention of the

process, but were a necessary and essential part of the process to satisfy the

regulation.
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To verify the changes to the fire protection system, as discussed in the

responses to other issues, FPL prepared a safety evaluation report pursuant to

10 CFR 50,59 in which it documented its evaluation of the interim fire
protection system configuration for compliance with the licensing and design

basis requirements. The licensee determined which system configuration

requirements, including surveillance and functional testing requirements, were

needed before it could restart Unit 4. The licensee's safety evaluation did
I

not identify any change to the TS or the presence of any unreviewed safety

question. Therefore, the plant changes did not require prior NRC approval.

In addition, the staff reviewed the licensee's safety evaluation and found the

changes to be consistent with the plant TS and to not involve an unreviewed

safety question and, therefore, acceptable.

TS Violations and Missed Surveillances

The Petitioner alleged several operational deficiencies during and after

the hurricane. The alleged deficiencies include certain TS violations,

failure to perform required surveillances and start-up tests, and erroneous

actuation of the overpressure mitigation system (OMS). Specifically, the

Petitioner alleged that the licensee "used 'lack of lighting in Containment 5

support personnel on site's excuses" and did not depressurize and vent the

reactor coolant system as required by TS 3.4.9.3, missed two tests relating to

venting of the emergency core cooling system (ECCS) and did not run the

standby feedwater pumps on September 29, 1992, and erroneously actuated the

overpressure mitigation system (OHS). The Petitioner questioned the

reliability of the OHS and contended that these deficiencies constitute

serious reduction in the margin of safety for the reactor coolant system. The

Petitioner also stated that it is not clear what the NRC position is with
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regard to the licensee's implementation of required technicai specifications

and LCOs during crises and alleged that failure to follow TS resulted in a

dangerous reduction in the margin of safety.

Turkey Point TS 3.4.9.3, "Overpressure Mitigating Systems", "Limiting

Condition of Operation", specifies that, when the reactor coolant system (RCS)

average temperature falls below 135'C (275'F), the high pressure safety

injection (HPSI) flow paths are to be isolated and require two operable power-

operated relief valves (PORVs) or provision for adequate depressurizing and

venting of the RCS. These requirements reduce the possibility for a low

temperature overpressurization (LTOP) condition of the RCS when it is in a

cold and water-solid condition by isolating HPSI to prevent injection into a

water-solid RCS, by preventing the start of an idle reactor "oolant pump when

the difference between the RCS and steam generator temperatures is more than

10'C (50'F) and by providing an adequate vent path. The Turkey Point units

and many other pressurized water reactor (PWR) plants also rely on automatic

venting through PORVs to protect against an LTOP. The TS for these plants

specify setpoints for the PORVs and also specify the minimum RCS vent size.

These requirements are designed to prevent mass and heat input transients more

severe than those assumed in the LTOP protection analyses.

To verify that the PORVs are operable, the licensee should perform

surveillance procedure 3/4-0SP-041.4, "OMS Nitrogen Backup Leak and Functional

Test" and check the pressure in the nitrogen bottle to verify that the PORV

will open on a test signal. The nitrogen bottle is a backup supply to the

instrument air system which normally operates the PORV.

During August 24-25, 1992, after the Turkey Point units were brought to a

hot shutdown, the licensee, under the provisions of 10 CFR 50.54(x), decided
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not to enter the containment and not to hook up the equipment required to

perform the necessary OMS surveillance test procedure. The licensee took this

action because the normal lighting in the containment was not available due to

loss of offsite power and portable lighting would have been required to

perform this surveillance. Entry into containment without the normal lighting
carried too high a risk of potential human error and injuries which could

result in an undesirable plant transient. At the time, the safety importance

of the OMS was substantially reduced From its design basis because the unit

was not in a water-solid condition during or following the hurricane. Also,

the HPSI flow path to the RCS was isolated, as required by the TS under such

conditions. The licensee successfully accomplished the control room portion

of testing the OMS (i.e., cycling of the PORVs within 24 hours of the shutdown

of the units) using normal instrument air. The nitrogen portion of the OMS

was tested and declared operational by September 7, 1992, when stable offsite
power was restored and normal lighting was available inside containment. The

instrument air system remained operational throughout the entire event.

Regarding the Petitioner's allegation that the licensee used "lack of

lighting in Containment 5 support personnel on site as excuses" and its
"subjective" implementation of required technical, specifications and LCOs

during crises, the NRC requires each licensee to conduct TS surveillances

during normal operation. However, when a plant is in an Unusual Event or

other emergency condition, 10 CFR 50.54(x) allows a licensee to
W

take reasonable'.action that departs from a license condition or a
technical specification (contained in a license issued under this part)
in an emergency when this action is immediately needed to protect the
public health and safety and no action consistent with the license
conditions and technical specifications that can provide adequate or
equivalent protection is immediately apparent.
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The licensee is expected to exercise good judgment and minimize possible

upset situations where feasible. Further, 10 CFR 50.54(y) requires that the

"licensee's action permitted by paragraph (x) of this'[10 CFR 50.54] section

shall be approved, as a minimum, by a licensed senior operator prior to taking

the action. The licensee actions to depart from the TS-required surveillance

tests were not a failure, but rather conscious emergency decision and actions

consistent with the provisions of 10 CFR 50.54(x). The NRC staff reviewed the

licensee's actions taken during the emergency condition to d".part from the TS

surveillance noted above and determined that they were immediately needed to

protect the public health and safety and no other adequate or equivalent

action consistent with license conditions or TS was immediately apparent. The

NRC staff also found the licensee's actions appropriate on the basis that, as

required by 10 CFR 50.54(y), the departure from TS was approved by a licensed

senior reactor operator prior to implementation, the licensee provided

notifications to the NRC as required by 10 CFR 50.72, and the licensee took

necessary actions to recover from the departure from TS as soon as practicable

following the hurricane (i.e., departed from TS only to the extent necessary).

The NRC staff evaluation of this event is documented in Inspection Report

50-250,251/92-20 dated November 20, 1992.

On October 5, 1992, with Unit 4 in cold shutdown, the licensee was

performing the ONS nitrogen backup leak and functional test. The test

requires preparation of the primary coolant loop such as to allow opening of

the PORVs without depressurization of the RCS. The test is accomplished by

introducing a simulated high pressure signal to the primary coolant loop

instrumentation being tested and verifying that the loop instrumentation

operates as designed. In performing the test, licensee personnel erroneously
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proceeded to apply the simulated high pressure signal to a backup

instrumentation loop instead of the primary loop under test. The backup is a

parallel loop which is identical in operation and configuration to the primary

loop. Since the backup loop was not prepared for the test, application of the

test pressure resulted in a brief opening of the PORV and a slight

depressurization of the RCS, approximately 82.74 KiloPascal (12 psig). The

incorrect simulated high RCS pressure signal also inadvertently caused a

suction valve in the RHR system to close. This resulted in a brief loss of

RHR cooling and a less than 1 degree C (1 degree F) increase in the RCS

temperature. After the event, the PORV was closed. Additionally, the RHR

system was returned to normal operation in a timely manner. No high system

pressure actually occurred as a result of the inadvertent actuation of the

PORV and the OMS and RHR system functioned as expected. With the plant in

cold shutdown at approximately 2413 KiloPascal (350 psig), a spurious safety

injection (SI) would not have occurred because, by procedure, the HPSI flow

path was isolated. The licensee successfully completed the test and has

implemented appropriate corrective actions to prevent recurrence of

inadvertent actuation of OMS. The NRC staff evaluated the deficiencies

discussed above and documented its evaluations in Inspection Report 50-

250,251/92-24. As noted in the inspection report, this resulted in a non-

cited violation, in accordance with NRC enforcement policy, for the licensee's

failure to follow procedures, which resulted in the inadvertent opening of a

PORV.

The tests which the Petitioner contends were not completed are related to

the venting of the emergency core cooling system (ECCS) and the running of the

non-safety-related standby feedwater pumps in the recirculation mode. The
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Turkey Point TS require that each ECCS component and flow path and the standby

feedwater pumps be demonstrated to be operable at least monthly while the

units are in Modes I, 2 or 3. On September 29, 1992, with Unit 4 in Mode 2,

the licensee discovered that, contrary to these TS requirements, ECCS pump and

piping venting and the standby feedwater pump operability demonstration had

not been performed prior to entry into Mode 3. ECCS venting had been last

performed on August 7, 1992 and standby feedwater pump operability had been

last demonstrated on August 5, 1992.-

In response to the discovery of these missed surveillances, the licensee

satisfactorily completed them promptly and demonstrated that both the ECCS and

the non-safety-related standby feedwater pumps were operable. Further, the

licensee returned Unit 4 to Mode 3 and satisfactorily verified that all other

required surveillances had been performed. During this time the normal

feedwater and safety-related auxiliary feedwater remained available. In

addition, ECCS pump and piping venting (high head safety injection pump

readiness test) showed no evidence of air when venting the piping or pump

casing. The licensee also walked down the RHR and safety injection systems to

verify valve alignment. Prior to entry into Mode 4, cooling of the RCS was

provided by an RHR pump which ran normally. It is important to note that

there was no reactor trip, nor was there an inability to cool the primary

system under any required condition as a result of these missed surveillances,

as alleged.

The licensee attributed the cause of this event to personnel error, in

that the surveillance due dates were improperly changed in the computer, and

has implemented corrective measures to require supervisory review and approval

of all changes to surveillance dates in the computer. The NRC staff reviewed
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the licensee's event analyses and actions and determined that the missed

surveillances did not result in any health and safety concern and that the

licensee's corrective actions were satisfactory. In accordance with NRC

enforcement policy, however, this resulted in a non-cited violation for the

licensee's failure to perform TS-required surveillances within the specified

timeframes. The NRC staff evaluation is documented in Inspection Report

50-250, 251/92-20.

TS and Desi n Basis Ade uac

The Petitioner has raised several issues regarding plant TS adequacy and

design bases. Specifically, the Petitioner claimed that the Turkey Point

nuclear units performed poorly during the storm, and that there were post-

hurricane operational deficiencies including certain violations of TS, and

questioned the adequacy of the, Turkey Point design bases and TS and whether

they should be re-evaluated to assure maintenance of an adequate margin of

safety.

As discussed in detail in this Director's Decision, the Turkey Point

nuclear units functioned well and withstood the hurricane wind forces.

Although the storm caused significant onsite and offsite damage, it did not

damage the nuclear safety-related portions of Units 3 and 4, which could pose

a radiological hazard to the public if they failed. These safety-related

systems were designed to withstand hurricane force winds. All emergency

systems functioned as designed and the EDGs operated in a reliable manner and

supplied adequate power to critical cooling functions throughout the period

when the offsite power was not available. Before the storm arrived, the

licensee, in accordance with its emergency planning procedures, brought the
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units to the hot shutdown mode, and the units remained in a stable condition

throughout.

During the storm, the licensee departed from TS,requirements relating to

OMS surveillances, fire watch and AC electrical power sources. These

departures from TS surveillances were not a failure, but rather conscious and

prudent emergency licensee actions consistent with the provisions of 10 CFR

50.54(x). For a full discussion of this issue, see "TS Violations and Nissed

Surveillances," ~su ra. Further, the startup problems identified by the

Petitioner were related to human errors that have subsequently been evaluated

and corrective actions taken. However, these problems did not reduce any

margins of safety.

To minimize any future damage of the types experienced during Hurricane

Andrew, the licensee has implemented several design enhancements.

Specifically, the design enhancements include: I) elimination of the service

water high water storage tank which caused damage to the fire protection

system, 2) attachment of TLDs to the warning siren poles, which will better

withstand hurricane force winds and enable recovery of the TLDs after a

hurricane, 3) replacement of the communications systems that relied on the

Southern Bell aerial copper wire with a buried fiber optic cable along Palm

Drive, and 4) installation of two new high frequency radio systems for

communications between the plant and offsite locations. In addition, the

licensee has procured new antennas,'. designed to withstand winds above 200 mph,

to improve system reliability. Spare portable antennas also are available on

site to ensure prompt replacement, if needed.

The staff's inspection of the licensee's emergency preparations and

actions before, during, and after the storm revealed that they were prudent
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and consistent with the regulations and did not identify any reduction in the

margin of safety in the design of safety-related systems. Therefore, the

staff concludes that the plant design bases and TS, and licensee's design

enhancements, are adequate.

Licensee Staffin and Economics of Reconstruction

The Petitioner questioned whether the licensee had adequate staffing to

perform necessary onsite and offsite support activities during the storm. The

Petitioner also asserted that "insufficient workers under overworked and

rushed conditions led to the accident of a worker, operating a crane, falling

inside radioactive water in the Reactor cavity." In addition, the Petitioner

contended that economics of reconstruction of the nuclear units to "reliably

prevent or mitigate an accident of unpredictable magnitude" and need for

development of alternate energy sources must be evaluated.

The conditions in the area after the storm required the licensee to limit

support personnel at the site. The licensee limited the number of onsite

personnel (volunteers) to approximately 150. The licensee considered this

staffing level, which included two complete operating crews, adequate to shut

down both units and to maintain them in a safe shutdown condition. After the

hurricane, licensee personnel were available in sufficient numbers to accom-

plish the cleanup and repair efforts which made it possible for Unit 4 to be

ready for startup by September 28, 1992.

On October 9, 1992, a maintenance technician was giving directional

assistance to a crane operator when he lost his footing and slipped into the

Unit 3 reactor cavity approximately up to his waist. This event resulted from

human error and was reviewed for preventive corrective action. The event
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occurred after the licensee had voluntarily shut down Unit 4 on October I,
1992, and no rush or haste was involved.

The Petitioner's contention regarding economics .of reconstruction is not

within the scope of the NRC's responsibilities.

Coexistence of Nuclear and Fossil Units

On the basis of the Hurricane Andrew experience, including damage to the

fossil unit stacks and the rupture of oil tanks, the Petitioner questioned

whether such events on the fossil side, or the non-safety side of the nuclear

units, could adversely affect the containment structures or any nuclear

safety-related systems and whether they have been evaluated.

Class I structures, systems, and equipment, which could pose radiological

hazards if they failed, are designed to withstand earthquakes, and other

severe natural phenomena, and failure as a result of interaction with other

non-safety structures, systems and components without any loss of function.

If the fossil unit stacks had failed, potential existed for debris from

these stacks impacting certain safety-related systems such as the EDG

buildings, the EDG oil tank, and the switchgear building. However, due to

redundancies and physical separation of these safety-related equipment and

structures, it is not expected that the falling of fossil stacks could

adversely affect the safe operation of the plant. The hurricane caused severe

damage to the Unit I stack, which posed a personnel safety concern. The

licensee responded by removing the stack, using controlled demolition

techniques. Before the stack was demolished, the staff reviewed the

licensee's evaluation and safety precautions and found them to be acceptable.

. The Unit 2 stack sustained only minor damage. The licensee performed a

detailed inspection and analysis of the stack to verify its structural
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integrity. The licensee concluded that the stack, in its existing condition,

has adequate margin to failure and, therefore, can withstand its original

design wind load without adversely interacting with the nuclear units. The

staff reviewed the licensee's analyses and found them acceptable for restart
of the nuclear units. The licensee agreed to the staff's recommendation to

periodically perform surveillance on the Unit 2 stack until it is reinforced,

to ensure that it has not degraded. By April 1993, the licensee completed the

modifications and reinforcements to the Unit 2 stack and erected a-new Unit 1

stack.

Failure of sections of fossil units did not endanger the nuclear units.
The puncture of the oil tank created a cleanup problem for both the fossil and

nuclear units b'ut did not create a safety problem.

IV. CONCLUSION

For the reasons discussed above, the NRC concludes that Turkey Point

Units 3 and 4 are being operated in accordance with applicable regulations and

do not endanger the health and safety of the public. The institution of

proceedings pursuant to 10 CFR 5 2.202 is appropriate only if substantial

health and safety issues have been raised (see Consolidated Edison Com an of

New York (Indian Point Units 1, 2, and 3), CLI-75-8, 2 NRC 173, 175 (1975);

Washin ton Public Power Su l S stem (WPPSS Nuclear Project No. 2), DD-84-7,

19 NRC 899, 924 (1984). This is the standard that has been applied to the

concerns raised by petitioner to determine if enforcement ac'.ion is warranted.
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Therefore, any further action on the issues addressed in this Director's

Decision and the Petitioner's request for action pursuant to 10 CFR 2.206 is

denied. As provided in 10 CFR 2.206(c), a copy of this Director's Decision

will be filed with the Secretary for the Commission to review.

FOR THE NUCLEAR REGULATORY COMMISSION

Dated at Rockville, Maryland,
this 7th day of June ~99>

Thomas E. Murley, Director
Office of Nuclear Reactor Regulation


