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Florida Power & Light Company
In Re: Nuclear Decommissioning Cost Study

Index of Documents

Post-Decommissioning Component Reuse Technical Feasibility Study
for the St. Lucie and Turkey Point Sites -- prepared by ABB
Combustion Engineering Nuclear Power, December 1990.

Decommissioning Cost Variations Considering the Re-use of Plant
Components Off Site for the Turkey Point and St. Lucie Generating
Stations - prepared by TLG Engineering, Inc., October 1991.

Economic Analysis of the Reuse of Non-contaminated Nuclear
Components -- prepared by Florida Power & Light Company,
October 1991.



Summary of Study

On September 21, 1989, the Florida Public Service Commission (FPSC) issued Order No. 21928
in Docket No. 870098-El, Petitions for approval of an increase in the accrual of nuclear
decommissioning costs by Florida Power Corporation (FPC) and Florida Power & Light
Company (FPL). Along with approving increases in the accrual of nuclear decommissioning
costs for FPC and FPL, the Commission ordered the companies to file site-specific economic
cost studies for each nuclear generating plant to determine if it is cost justified to retain the non-
contaminated portion of the nuclear plant assets for use with a new generating station. On
August 15, 1991, FPL requested an extension of time to file its studies from September 22, 1991
to November 30, 1991, and in Order No. 25050 issued on September 12, 1991, the Commission
granted approval of the extension.

FPL owns and operates four nuclear units at two separate sites. The site for St. Lucie Units 1
and 2 consists of ‘approximately 1,132 acres on Hutchinson Island in St. Lucie County about
halfway between the cities of Fort Pierce and Stuart. The St. Lucie Unit 1 operating license will
expire five years prior to the St. Lucie Unit 2 license expiration date. For the St. Lucie site,
FPL selected to Mothball Unit 1 prior to the Integrated Prompt Removal/Dismantling of both
units, in conjunction with the expiration of the Unit 2 license. This method allows for a one
time mobilization of contractor personnel and equipment and therefore represents the lowest cost
alternative.

The Turkey Point plant site (which includes 2 nuclear and 2 fossil units) consists of
approximately 12,372 acres in Dade County ‘on the shore of Biscayne Bay, 25 miles south of
Miami and is adjacent to oil and. gas fired Units 1 and 2. For the Turkey Point site, since the
licenses for both- units expire at the same time, FPL chose the Integrated Prompt
Removal/Dismantling method which provides the lowest cost and utilizes individuals familiar
with the facility to support the dismantling effort.

In order to complete this study, FPL engaged ABB Combustion Engineering Nuclear Power
(CE) to provide appropriate technical assistance regarding potential reuse of non-contaminated
components. CE categorized the identified components contained in the site-specific equipment
lists as contaminated or non-contaminated and then into generic equipment categories. They then
identified which equipment categories were technically feasible for potential reuse either on-site
or off-site. After each equipment category was evaluated, eight were identified by CE as being
technically feasible for reuse off-site. The eight equipment categories identified are: breathing
air accumulators, cabinets, large cranes, diesel generators, ion exchangers, load centers/motor
control centers, low voltage motors and safety/relief valves.

While CE’s analysis identified components for potential reuse on-site and off-site, only those
components identified for reuse off-site are included in this study. As presented in FPL
Witness, Roberto Denis’ testimony in Docket No. 870098-El, "...without concluding whether
there will be equipment and facilities at the Turkey Point and St. Lucie sites that are capable of
being reused, there are significant uncertainties regarding the physical requirements of
repowering an existing turbine-generator power block which prevent a final determination of
whether or not there is any practical or economic use of equipment currently at those sites.”



Mr. Denis continues that, "The location of both sites is such that the repowered facility would
most likely be limited to a gaseous fuel which could be piped into the site. Solid fuels, such as
coal would require extensive transportation systems which neither site currently has. Oil most
certainly will not be an economical fuel. Repowering with new nuclear reactors at those sites
presents a greater political uncertainty than it is today. Therefore, the only foreseeable means
of repowering at this time, from a fuel and environmental requirements standpoint, is the use
of combustion turbines with heat recovery steam generators (CT/HRSG) to produce steam to
turn the existing turbine generators.”  As further stated in Mr. Denis’ testimony, “another
possibility would be to provide some of the steam using a new or existing boiler and provide
only partial requirements from the CT/HRSG sets. This is known as partial repowering. Use
of the existing steam generator is not a viable option, since it is part of the 'contaminated’
system, and a new boiler as a practical matter, would probably not be economical since the
partial repowering option results in reduced overall efficiencies compared to a full repowering.
Partial repowering is, therefore, an unlikely option.” In order to install sufficient CT/HRSG
capacity necessary for a full repowering to supply the existing steam turbines at Turkey Point
Units 3 and 4 and St. Lucie Units 1 and 2, some critical concerns arise concerning land
availability, fuel availability and transmission requirements.

Based on current FPL advanced I projects, it is assumed that a block of four CT/HRSG sets,

including one control buildi uld:require an area about S acres. Accordingly, a land area
of 45 acres and 40 acres would be requu'ed at St. Lucie and Turkey Point, respectively, to site
the CT/HRSG equipment. At St. Lucie, it appears that enough area may be available between

the existing units and the: mtake canal. However, mangroves and wetlands abound in this area

and would have to be removed. It is doubtful that permits could be obtained to fill this entire
area. Space would also be scarce for ancillary equipment such as wastewater/stormwater
treatment systems and emergency fuel oil storage tanks. At Turkey Point, the site is surrounded
by mangroves on the north and west, cooling canals on the south, and Biscayne Bay on the cast.
Virtually all available space is occupied by plant related facilities, either fossil or nuclear. Based
solely on land area requirement, St. Lucie would be very doubtful while Turkey Point is
impossible.

Regarding fuel availability, there is currently no gas pipeline into either nuclear site to support
the approximately 950 million standard cubic feet (SCF) per day of gas for Turkey Point and
approximately 1,120 million SCF per day of gas for St. Lucie that the repowered units at each
site would require. Additionally, these volumes respectively represent 100% and 120% of the
currently planned Florida Gas Transmission capacity into the entire state of Florida. (At full
load, Turkey Point would require 1,200 million SCF per day and St. Lucie 1,400 million SCF

per day.)

As for transmission requirements, the installation of the CTs alone would add between 5,000 and
6,000 MW to each nuclear site or double the transmission capability at Turkey Point and triple
the transmission capability at St. Lucie. Grid stability studies would need to be performed and
right of way and permits would be required for the additional transmission lines. While the
transmission upgrades are not impossible, when combined with the land availability and fuel
constraints, full repowering of the 40 year old steam equipment at the nuclear site is not a viable
technical nor economical option and, therefore, further analysis was limited to off-site use of

equipment.



TLG Engineering (TLG), the firm that produced FPL's last decommissioning studies, developed
a report on the decommissioning cost variations considering the re-use of plant components off-
site. Using the information generated by CE, TLG modified the 1987 decommissioning cost
estimates to reflect the additional effort necessary to remove certain components in a more
controlled fashion than would be necessary to decommission and dispose of them as scrap.

Utilizing the CE and TLG studies, FPL evaluated the economic feasibility of reuse for the eight
equipment categories of non-contaminated components identified by CE as being technically
feasible for reuse off-site. The figures provided by TLG were escalated from 1987 to 1991
dollars and the economic feasibility of reuse was performed for each equlpment category by
comparing the current ($1991) total cost of reusing all the components in a category to the
current ($1991) cost of purchasing new components in a category. The total cost of reuse is
comprised of several cost components namely, refurbishment, storage and maintenance,
transportation and incremental decommissioning. In the event the total cost of reusing a
component category was lower than the total new equipment cost, the reuse of that category
could be economically justifiable.

After the final analysis six categories were eliminated from the reuse category as not being
economically justifiable for reuse compared to the cost of new equipment. The remaining two
items, large cranes and emergency ‘diesel generators could possibly be reused. Given the
uncertainty of reuse and the minimal munaml dotlar impact on FPL's total decommissioning
costs, an adjustment at this:time is inapproprial

FPL’s next decommissioning study, which is due. for review no later than September 21, 1994,

will also consider other factors since the 1987 timeframe when FPL's decommissioning studies
were filed. Inmluaon,fFPLteeanmmmnnombetakmatﬂwcumt time to revise
the current decommissioning study methodology. At the time of FPL’s next decommissioning
study, consideration will be given to the reuse of large cranes and diese! generators, and, if
appropriate, a salvage value will be computed and included in the deoommnssnomng study. This
salvage value will serve to reduce overall decommissioning costs. However, there will be
additional costs included for more controlled decommissioning, lay-up and maintenance costs
as well as any additional costs not considered in previous decommissioning studies.
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ABSTRACT

The Fiorida Public Service Commission (FPSC) Order No. 10987 and 10CFRS50.75 mandate that utilities operating
nuclear power generating stations establish a separately funded reserve to cover the estimated costs for
decommissioning the stations. The decommissioning cost estimates are reviewed and updated every five years.
in April and June 1988 Florida Power and Light (FPL) fled updated nuclear decommissioning studies for Turkey
Point Units 3 and 4 and St. Lucie Units 1 and 2, accompanied by a petition sesking approval of revised annual

accruals 10 its nuclear decommissioning reserve.

The FPSC Order No. 21928, dated September 21, 1989, granted the petitions and approved the increase in the
accrual of nuclear decommissioning costs by FPL. in addition, the FPSC ordered that site-specific economic
studies be "performed by FPL and Florida Power Corporation (FPC) for each of their nuclear generating plants
to determine if & is cost justified to retain the non-contaminated portion of the nuciear plant assets for use at

a new generating station.”

A two phase approach was adopted for identifying and providing the appropriate technical information to
determine which non-contaminated components from decommissioned nuciear units may be used in other
generating stations. Phase one - Equipment identification and Reuss Feasibilty identified the major component
categomsfoumlyshwlhnupocﬂopouihhuuu .Also included in phase one was an assessment of the
impact on the design, procurement and construction activities for a new generating unit by reusing components
from a decommissioned plant. Phase two - Component Calegorization involved the categorization of the
componentscoruinedontfnslo-spodlceqmmllm into generic componant categories determined in
phase one and the subsequent compilation of a list of components which are technically feasible to be reused.

The resuits of this study are based on estimated component life cycles reported by the respective vendors as
well as by industry experience data. The evaluation in this report assesses the feasibilty of reusing the
equipment on a component type: basis. it should be noted that the actual condition of the components at the
time of decommissioning may vary from that predicted in this report depending on in-service time and on
preventive maintenance effectiveness. A more detalled reuse evaluation for each speciiic piece of equipment
would be required near the time of plant decommissioning 10 ensure reuse represents the best option for the
design of new generating faciities. At decommissioning, a better equipment performance history would be
available to be factored into the actual technical feasibility assessment.

This evaluation determined that the component categories from the St. Lucie and Turkey Point units which could
be reused at a new power generating facility include the following: breathing air accumulators, electrical
cabinets, large cranes, diesel generators, ion exchangers, load and motor control centers, low voltage motors,
moisture separator reheaters and safety/relief valves. Other components that could only be reused at the
existing sites should conversion be utilized include: cable trays, cables, conduit, communications equipment,

condenser, elevators and lighting equipment.
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INTRODUCTION

BACKGROUND

Florida Power and Light Company received its first decommissioning order on July 13, 1982 (Order no. 10987,
Docket No. 810100-EU(C1)) in which the FPSC required the establishment of a separate funded reserve with the
sole purpose of | the ‘estimated costs of decommissioning each nuciear unit operated by FPL
According to this order, the decommissioning cost estimate was to be reviewed and/or changed at least every
five years thereafter.

To comply with this ruling, FPL filed updated cost estimate studies with the FPSC in April, 1988
(St. Lucie, Ref. 1) and June, 1968 (Turkey Poirt, Ref, 2) Tho FPSC approved these updated decommissioning
cost estimates and ordeted an increase in the annusl 'g accruals (Order No. 18627, Docket No.
870220-El) 10 be effective January 1, 1980. Following this: settiement and testimony presented by Mr. George
W. Woerner (employed at the Auditing and Financial ' DthndthoFPSC)oanrchal 1989

Analysis
(Reference 3), the FPSC ordered (Order No. 21928, Docket No. 870008-E1). a slite-specific economic study be
‘plant. This study was to determine ¥ &t was cost justified 1o retain
the non-contaminated portion of the nuciear plant assets for use &t & new generating station. (New generating
stations planned to be built by FPL in the next ten years are assumed to include only fossll units as discussed
in Reference 4.)

The decommissioning cost: uudv submand by FPL (u rdonwod abtm) also chose & sno-spoclﬂc approach
for each plant site rather than a
A sno-spocoﬂc study hvmo’doi

‘contributor to this

swuwthwmwmwdm/mmmbhbmm by this
{

‘With regard to the d methods that Florida Power and Light Company has selected, a ditferent
method was utilized for uch of its nuclear plants (Ref. 1 & 2). The Integrated Prompt Removal/Dismantling
method was chosen for the Turkey: Point units. This method provides the lowest cost and utilizes individuals
familiar with the 10 support ‘the dismantiing ‘effort. This method -is recommended by the Nuclear
Regulatory Commission (NRC) because R eliminates 8. ‘potential long term safety hazard.

For the St. Lucie site, FPL has selected to Mothball Unit 1 prior to the integrated Prompt Removal/Dismantling
of both Units. St. Lucie Unit 1 is scheduled to complets s operating license fivi years prior to the St. Lucie Unit
2 termination date. This method allows for-a one time moblization of contractor personnel and equipment for
decommissioning activities when the two plants have differsnt scheduled shutdown dates and therefore
represents the lowest cost altemative.




STUDY OBJECTIVE

The purpose of this enginesring report is 10 document the cataloging and evalustion of non-contaminated plant
equipment/components at the St. Lucbwmmrmwm The information provided by this report
will form the basis for a plant decommissioning economic fsasibiity study that, smong other tems, will address

the reuss of the non-contaminated components at powsr generating facilities. These plants include only fossil
ummatcoudbomummmau.anmmmmmu) However, no attempt

memmWWtydmmmemmnmm
The evaluation consisted of two major phases:

1) Categorization of equipment and components into generic component categories and an evaluation cf
their reuss feasibilty and

2 Appiication of these evaluations 10 the site specific component lists.

The final product of this project is a site specific list of non-contaminated components and equipment which
could be technically feasible for reuss in other power plants. The equipment/components identified would be
those which would require minimal refurbishment and possibly could be instalied in new fossi plants after
removal following decommissioning of the St. Lucie and Turkey Point nuciear units.

For the component categories which are found to be reusable, the manpower, manhours and labor activities
required to support reuse are provided in Table 1.



TABLE 1
OFFSITE COMPONENT REUSE DATA SHEET

COMPONENT  EST, CRAFT TYPE STORAGE MAINTENANCE ~ OTHER
TYPE REMOVAL IN % (SEE NOTE 6 FOR KEY) REQUIREMENTS RECORDS
MANMHOUR) EL PF IN MW SB OE WH REQUIRED
BREATHING AR 60 # 0 5 NOTE 1 NA NA
ACCUMULATOR EACH
CABINETS [ o5 10 5 NOTE 1 WA N/A
CNTRLBRDS  EACH
CRANES 750 EACH 2 2 8+ 28 NOTE 2 YES NOTE 3
€Da'S 12000 0 % 2 © S5 103 NOTE 1 YES NOTE 3
EACH
ION 100 s ® 2 0 S NOTE 4 NO NOTE 5
EXCHANGER  EACH
LOAD % ) ° NOTE 4 NO NA
CENTERS EACH
Low 3% s 2 12 NOTE S NO NA
VOLTAGE EACH
MOTORS
MSA'S Q4 EACH T 5 4 2 NOTE 4 YES NOTE 3
SAFETY 53 s 5 . 2 NOTE 4 YES NOTE 3

RELIEF VALVES  EACH

NOTES

1) ENVIRONMENTALLY CONTROLLED WAREHOUSE.

2) 70 BE KEPT INSIDE OUT OF WEATHER.

3) TECHNIGAL MANUAL REQUIRED.

4) REQUIRES DRY LAYUP.

5) AEQUIRES THE INSTALLATION OF INTERNAL HEATER.

6) EL= ELECTRICIAN, PR« PPEFITTER IN= INSULATOR, MW= MILLWRIGHT, SB= CARPENTER, OE=OPERATING ENGINEER, WHe WAREHOUSE PERSONNEL.

inlormetion taken from Relerence 10, and input from FPL plant estimators.



SITE DESCRIPTION

St Lucie Site

The site for St. Lucie Units 1 and 2 consists of approximately 1,132 acres on Hutchingon island in St. Lucie
County about haliway between the cities of Fort Plerce and Stuart (Ref. 5). The plant site features two
Combustion Engineering pressurized water reactors (PWR), two Westinghouse Electric Corporation 1,800 rpm;

tandem-compound, 3-element, turbine generators and four moisture separator reheater units. The lnnial piant
ratings of the nuclear steam supply system (NSSS) thermal power level was 2570 MWth, corresponding to a net
electrical output of 802MWe. Howsver, St. Lucie Unit 2 was granted a stretch power rating of 2700 MWth which
corresponds 10 a net electrical output of 830 MWs. The Architect/Engineer and Constructor for the plant site

was Ebasco, inc.

The main St. Lucie site structures include two containment bulldings, two separate control rooms housed in their
respective auxillary buildings, two fusl handling buidings, two turbine building structures and two intake

structures.

Each Reactor Coolant System (RCS)lsmnoodumdoudloopomctod in paraliel to the reactor vessel,
with an electrically heated pressurizer connected 1o the hot leg of one of the Ioops, one reactor coolant pump
per cold leg (Total 4) and a safety injection line connected to each of the four cold legs. Power conversion is
provided by two vertical shell and U-tube steam generators. All of these major components are housed in the
reactor building which is comprised of a stesl containment vessel surrounded by an annular space and enclosed
by a reinforced concrete Shield Buiding.

The design of these two units includes separate and redundant safety and supporting systems. However, the

following complete separate systems are interconnected and can be under certain conditions shared between

the two units: condensate storage tanks, wasts management system, station air system and startup transformers.

I&ogstmmakmywdwmnudmthMmmmwbutaronot
ri

Jurkey Point Site

The Turkey Point site includes twin Westinghouse PWRs (Units 3 and 4) each designed to produce initially 2200
MWth and expected to be capable of an ultimate output of 2300 MWth. The plants are designed to permit
generation of 760 MW of gross electrical power. The complete separate site’ is In Dade County on the shore
of Biscayns Bay, 25 miles south of Miami and adjacent 10 olf and gas fired Units 1 and 2 (Ref. 8). The turbine
generalg units were also supplied by Westinghouse and the Architect/Engineer and Constructor was Bechtel
Power Corporation.

The major structures of the Turkey Point site include two containment buildings. one auxiliary building, one
turbine building structure, one control bullding structure, two spent fuel pit buildings and one intake structure.
Each NSSS consists of a pressurized water reactor, an electricailly heated pressurizer, the RCS and associated
auxiliary fluid systems. The RCS is arranged as three closed reactor coolant loops connected in.paraliel to the
reactor vessel, each loop containing a reactor coolant pump and a vertical, u-tube steam generator.

All of these components ars housed in the reactor bullding which is comprised of a reinforced concrete building
with inner steel liner. The steam turbines are Westinghouss tandem-compound, 3-element, 1,800 rpm units with
four moisture separator reheater units 10 dry and superhesat the steam between the high and low pressive

stages.
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REUSE OF EQUIPMENT AND COMPONENTS
METHODOLOGY
This report provides the technical information necessary 10 form the basis for an economic feasibility evaiyation

of the reuse of non-contaminated component categories from the decommissioning of the St. Lucie and Turkey
Point nuclear facilities. This reuss evaluation includes component categories to be reused at new electrical
power generating stations located in existing nuciear skes or sisewhers. The methodology to piovide this

technical input is summarized in this section and consists:of the following phases and tasks:

Phase 1: Tha first phase of the report consists of classitying equipment and components into generic
categories. Each category is evalusted for reuse in new generating facilities. Phase 1 is broken
down into three tasks as follows:

Task t - Identification of generic equipment and major components and classitying them
into componant categories.

Task 2 - Technical feasibiity of reuse of component categoriss in a powsr generation
station.

Task 3 - Summary of the impact on the new plants design, procurement and
construction activities.

Phase 2: The second phase of the project spplles the: evaluations of the generic component categories
to the site specific component lists. The results are shown in-tables provided at the end of this
report.

Phase 1 - Task 1.

The work team reviewed all the site specific systems found in Tabies 2 and 3, and categorized them as
contaminated and non-contaminated. Some-portions of a system considered to be comaminated required
further component evaiuation. A basic assumption for this svaluation was that all components located in the
reactor containment building or connected to the Reector Coolant System (RCS) were considered as
contaminated. The final lists of non-contaminated and contaminated systems at St. Lucie and Turkey Point are
shown in Tables 2 and 3. This task was necessary 10 identify and seperate out only the non-contaminated
equipment.

The next step in this task was to categorize all the components and equipment used in the nuclear power plants
according to their type. This was dons by grouping the tems by thelr specific functions. This aliows a single
evaluation of similar components jocated-in different systems. The result was a list of generic components and
equipment categories as shown as in Table 4. The kems included in sach category are described in the Major
Components and Equipmaent Categories saction later in this report.

Phase t - Task 2,

The second task in Phase 1 included an exhaustive svaluation of sach generic component category to identify
those items which could be reused at new power generting facilties. The reuse evaluation is found in the
Reuse of Equipment and Components section later in this report. Possible types of new generating facilities
were obtained from FPL's Ten Year Powsr Plant Sites Plan (Retl. 4). They included coal fired, combined cycle,
coal gasification, combustion turbine and diesel generator units.

Each component was evaluated according to the following criteria:

] ease of removal from current site (including the number and skills of personnel
required),
° lifetime cycle and remaining life after 40 years of use,
5




[ component unique features,
. replacement part avalability,

. documentation requirements (such as vendor manuals,
maintenance records, etc.) and

U storage requirements

The logic for this evaluation is shown in Figure 1. The final list of component categories to be reused in new
power generating facilities is summarized in Table 5. In this table. the component reuse has been divided
between onsite for those categories which could only be reused at the existing nuclear sites and onsite/offsite
for those which could be reused at any sits. Appendix B contains a listing of all the components and equipment
which could be reused.

Phase 1 - Task 3.

Once the list of generically reusable tems was mrmd Task 3 was performed. This task consisted of
evaluating each generic component category and identitying those concems crested by reusing
decommissioned components in lieu of new teme. During this eveluation, issuss such as uncertainties in lifs
remaining, equipment storage, maintenance:activities, component documentation, potential economic benefit,
procurement and design of new generating faciities were addresssd to assess the impact of component reuse
at the new generating facility.

Phase 2.

‘This phase consisted of categorizing all the specific components/equipment lists into the generic component

categories developed in Phase 1-Task 1.- A set of tables containing the categorized components was developed
for each of the four units. These tables contain the tag Number, system, generic category and reference to the
reuse feasibility made in Phase t-Tasks 2 and 3.

Appendix A contains a description of the computer manipulations and programs that were performed on the
plant component data supplied by FPL




TABLE 2.
$St. Lucie Plant Systems

System Number  System

o1
02
03
04
05
06
07
08
09
10
11
12
13
14
15

16
7
18
19

Reactor Coolant
Chemical & Volume Control

Heater Drains & Venis

Turbine Cooling Water

Component Cooling Water

Fire, Demin., Service & Primary
Makeup Water

Auxilary Steam
Turbine Lube Ol and Diesel Fuel ON
Service & Instrument Alr
Condensate Polishing

Chemical Feed

Circulating Water - intake Cooling
Turbine

Blowdown

Miscellaneous Drains

HVAC - Plumbing & Drainage/Leak
Protection

Radiation Monltoring- Ares

Hydrogen Sampling-Secondary Ssmpling
Condensate Recovery

Gas Supply

Instrument Racks

Processed Blowdown

Sluice Water

Spent Resin

Blowdown Cooling

Ale Blower

Blowdown Waste Management
Emergency Cooling Canal
Demineralized Makeup Water

Wet Lay-up

Hypochiorite

Valve Stem Leakolf
Seismic Monitoring
Neutralization Basin

Deminerailzation
Radiation Monitoring-SGBTF
6.9kV Electrical
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TABLE 2.

St. Lucie Plant Systems (Cont.)

System Nuymber Syt

47
48
49
50
51

BAVIRNIIBBIRRTBI2BBILERLER

480 Vokt Elsctrical

120/208 Voit Electrical

120V Vilal AC

125V DC

Water Treatment Plant

4.16kV Electrical

Genération & Distribution

Junction Box Details

Post Accident Sampling

Reactor Coolant Pump Ol Colloetlon

Security

Pipe & Suppont

Holsts, Cranes & Elevators
Cathadic Protection

Miscellansous Equipment

* C = Contaminated System
NC = Non Contaminated System
P = Some portions of the system are considered 1o be
contaminated according to Assumption 2 and therefore,
further component evaluation was required.



TABLE 3.

Turkey Point Plant Systems

System Number  System

ot
02
03
04
05
08
07
08
09
10
1"
12
13
14
15
16
17
18
19

~

SLB852850288819882888

Communications
240 Kv Switchyard
125 VAC & DC Instruments
Startup Transformers
4.16 KV Busses and Cubicles
480V Switchgear
480 V Motor Control Centers
Turbine Plant Cooling Water
lmko Structure

Water
Sctun Wash & Chiorination
Service Water
instrument Alr

i?

Fire Protection

Transformer Deluge

Condensate Storage
intake: Coollng Water

k
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TABLE 3.
Turkey Point Plant Systems (Cont.)

System Number Svstem Statyd
85 Containment Emergency Coolers o]
56 Containment Emergency Filters (o}
57 Containment Normal Coolers Cc
s8 Penetration Cooling NC
59 Nuclear Instrumentation P
60 Auxiliary Buliding P
61 Liquid/Gaseous Waste Disposal C
62 Safety injection o
63 Emergency Safeguards (ECCS) NC
64 Salety Injection Accumulators o
65 Nlrogon & Hydrogen (NSS) P
68 pa Radiation Monkoring P
67 P
68 (o]
70 NC
4] c
72 NC
73 NC
74 NC
75 NC
76 NC
77 - : NC
78 Steam Gmtor Wat Layup NC
80 Condensate Recovery NC
81 Feedwater Heaters, Vents & Drains NC
82 Secondary Wet Layup NC
84 Auxiiiary Steam NC
as Extraction Steam NC
87 Turbine Lube OF NC
88 Gland Steam and Drains NC
89 Main Turbine NC
90 Main Generator NC
91 Fire & Smoke Detection P
92 Main and Auxlliary Transformers .- NC
94 Comhm Post Accident Evaluation P
95 Dsta Logging NC
96 Reactivity Computer NC
97 Annuncistors NC
98 Underwater TV Cameras Cc
9 Metal impact Monitoring P
100 Security NC
101 Breathing Alr P
102 Miscelianeous Tools/Equipment P
103 s'.mnvkm Monitoring NC
104 nt Lighting P
108 ‘Snubbers/Hangers P

* € e Contaminated System
NC = Non Contaminated System
P = Some portions of the system are considered to be contaminated according to Assumption 2,
and therelore, further component evaluation was required.

10
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Equipment Category
Number
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TABLE 4.
Genersi ComponentvEquipment Categories

Eguloment Category Description

AR RECEIVERS and ACCUMULATORS
BATTERIES, CHARGERS INVERTERS, RECTIF.

OOMMUMCATIONS (PHONES. PA, ETC)
COMPRESSORS, GAS and
oawmﬂmuumunmuxﬂmn
CONDENSER (INCLUDING PRIM & SCAVENGING)
CONTROL BOARDS, PANELS, CABINETS
CRANES and ELEVATORS

FIRE PROTECT!ON (OETECTORS & SUPPRESSOR)
HEAT EXCHANGERS and COOLERS

HEATERS

HVAC (DUCTWORK, DAMPERS and DOORS)
INSULATION (PIPING and EQUIPMENT)

ION EXCHANGERS

MOIM SEPAMTOII REHEATER

MOTOR GENERATOR SET

MOTORS
PIPING
PROCESS INSTRUMENTATION

SECURITY (MONITORS, CARD READERS)
/MUFFLER

SILENCER

SNUBBERS

STRAINERS and FILTERS
SWITCHYARD

TANKS B
TRANSFORMERS
TURBINE GENERATOR
VALVES

"



TABLE 8.
Reusabie Components From the Decommissioning
of the Turkey Point and St. Lucie Sites

Component Only Onsite  Onsite/Offsite

Breathing Alr Accunmusator X
Cable Trays

Cabiles and Conduit
Communications
Condenser
Cabinets

Large Cranes
Diessl Generators
Elevators X
lon Exchanger

Load Centers, MCCs

Lighting
Low Voltage Motors
Safety/Relief Vaives

T 3 X

XX XX XXX

Onsite designates equipment/component that can only be reused at the existing nuclear
facility.

12



Figure 1 .
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EVALUATION

Sasic Assumptions
During the development of this evaluation, seversl assumptions were made. They are presented below:

1.

The only electrical power genarating faciities where the decommissionad equipment from the Turkey
Point and St Lucle sites could be reused are new plants simiar 10 those described In the FPL Ten
Year Plan (Ref. 4). This includes coal fired, coel gasification, combusiion turbine, combined cycle
and diesel generators to be bullt at existing nuciear sites or sisewhere.

The equipment and components inside the reactor containment bullding are considered
contaminated and therefore, will not be reused siter decommissioning. Also, those components
connected 10 the Reactor Coolant System (RCS) are considered as potentialy contaminated and will
not be considered for reuse elther. Therefore, all of thess components will be excluded from this

fepont.

Plant components that are shared by St. Lucie Units 1 and . 2 lnd Turkey Polt Uniks 3 and 4 wiil be
mmmwmm«mua)mamumzw'rurkoypmu:nu
respectively.

The decommissioning of both FPL nuciesr sies is expected to be performed by an outside
contractor/architect enginesr. To ensure that the components are reusable, skilied craft personnal
will be wilized 10 perform component removal.

All equipment/component vendor mwuwwmwmmammmmo
mmdmuwymmbn -avalable during dismantiement and reinetaliation.

mwmmwuwaw«wmamm
removal for reuse processes will not be factored into this

decommissioning and comaonent
evaluation. Thmeauwlbopmﬂd ‘by-others as part of an economic feasibliity evaluation on
the reuss of non-contaminated kems from the decommissioning of FPL's nuciesr units.

memmmumhmmwmmmm
mmnmmmmmhm removed from the plant site.

ommwmmwmmmumwneemmmm
for St. Lucie Unkt 1, mothbell with .S year dormancy period and aubuquont dismantiement; for St
nit 2, prompt dismantiement; and for Turkey Point Units 3 and 4, prompt dismantiement.

Lucie
items such as fumittire, tools, moblis equipment (forkiits, trucks, bulidozers) and other FPL property
reuss

i

c

are easly removed without the use of special equipment, are not included In this component

3



1.

12.

13.

14,

15.

16.

17.

18.

19.

The reported iife Cycies in this report are average values for each component cateQory, since severa)

val of centain components (HVAC ductwork and steel structures)
tely fiy percent of the initia) instaliation costs as taken from Reference
o e My but conservative veiue provided by FPL estimators. These costs
was done in the following way: Reference 10 provided the cost of a new eompomu. instaliation:
e 2008 (in $/N); from this, 8 cost 10 remove the component was obtained by’
multiplying the mmmmhmwm ) 50% assumgption from above. The

famammﬁuummma-mmmwmmmm«w
or reuss at decommissioning.

The additional maintenance and reuse layup cost, rather than just the mothballing of St. Lucie Unit 1
were not factored into the evaluation presented in this report. These additional costs are incurred to
ensure that the components are still reusable at the time of decommissioning.

Since plant dismantiement has been sssumed to be the decommissioning method 10 be used at
these sites (Assumption 8), & is assumed that the new power faciities could be constructed at the

current nuclear

When analyzing a component for reuse, it will be assumed thet similar typs components (.e. same
type of component with different vendors) would yield the same conciusions (see Assumption 12).

Component categories which have undergone significant design evoiutions will not be reused. For
instance, the reuse of 40-year oid designs in lieu of state-of-the-ant equipment may hinder the
efficient or safe operation of a new plant.

The plant component data used in this project was the iatest version of FPL's Total Equipment
Oatabase (TEDB) provided to ABB Combustion Engineering in November, 1990,

- §
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Phase 1-Task 1 mnmdaMludmwmtouuthdwm

process. This generic liet is shown in Table 3. Components/equipment included in each of these categories

(pfovldodbyad. t1)-are as follows:

1)

2)

3)

4

5)

Alr Recelver/Accumulator

memvhdwuwuuxkddm“wmunﬂmdmpmudairor
nitrogen. The systems where these devices can be found include: the main steam isolation system,
instrument alr, .udhryfoodwaor bodcaddwpuy condenaate, breathing alr and turbine control.

This category includes instalistions associated with storage of direct current energy, conversion from
OC to AC power and. conversion from AC to OC power. This includes batteries, battery load test set,
battery chargers, inverters, rectifiers and battery racks.

Cabie Trays

This category includes all electrical raceway which is comprised of open tray or wireway
components. These instalistions are designed to support and protect power, control and
instrumentation cables throughout the plant and are composed of modular pleces which are bolted
together 10 form specific-cable routes required by.the plant design.

Cabies and Condukt

Electrical cables are assembiies consisting of one or more. copper of dummn conductors,

mmmmmmmmnawammmmumsm

jesigned for control and instrumentation applications. Such
mwmmmmmwam

alarm. mmmmmwwhwm

This category siso includes pipe-type condult enclosures installed 1o support and protect cable
routed to plant equipment. Thx & condults are avalable in a range of sizes and materials and are
typically screwed: ",nymdmmmm Aluminum or galvanized steel
are the most commonly used materiels.

Communications Equipment

mwmmwwmwmmmmwomm recepiion of voice
or code communications, both interplant as well as between the plant and off site locations. Specific
components and systems included are the meteorological tower, PBX panel and switchboard, mobile
radio units, public address system (Gal-tronics), fire and evecuastion alarms, page sysiem, sound-
powered communication system and the portion of the telephone system not owned by the local
telephone utilty.

The piant securty system ls excluded from this category.
Compressors

This category includes all gas and air compressors in the service air system, breathing air system,
waste gas system and instrument air system.

18
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_8_ uding those Rems in the Heating, Ventilation and Alr Conditioning (HVAC) systems. Also included
here are iube ol vapor exhausters.




14)

15)

16)

17)

18)

19)

20)

21)

Phase 1 - Task 1

Fire Protection Equipment

This category includes all Instaliations that support the detection and extinguishing of fires, as weil as
the inktistion of a fire siarm. Firs protection companants located in contaminated areas are excluded

from this category.
Heat Exchangers and Coolers

This category inciudes all devices designed 1o reject heet’from a system in a controlied manner.
Heat exchangers included here are: the heat exchanger for the control rod drive cooling system,
steam generator biowdown, condensate system, condensate polisher, boric acid system, component
cooling water, boron recovery system, service water system, hydrogen supply system, turbine
control system, turbine gland. seal, exciter, generator seal o, generator cooling/purge system,
generator Hquid cooling system, turbine iube ol, turbine cooling water, emergency diasel generator
cooling and generator bus cooling.

Heaters

This category includes all devices designated to hest process flulds. Included here are the feedwater
heaters, gas/alr heaters and space heaters. Excluded from this category are heat tracing heaters
since these are wrapped around piping and components in the boric acid system and hydrogen
monitoring system. As we will 909 In the next section, piping will not be considered for reuss along
with insulation or anything wrapped around the piping.

Heating, Ventilation and Alr Conditioning

This category Inciudes only HVAC ductwork, dampers and duct sccess doors. Exciuded from this
g:wmmummwmwmmmm«mdww

lon Exchangers

This category includes thoee devices used to purify liquid syst Thhlnduduwlonmdnnion
exchangers (exciuding resin) in the demineralized water symm. acld concentrator system, .

«

This category includes all thermal insulstion installed or sprayed on equipment and piping.

Lighting Fidtures

This category includes all indoor and outdoor lighting fotures, whether for normal operations or for
emaergency lighting.

Lamps, ballasts and betteries have been excluded from this Category because they are periodically
replaced as part of normal plant maintenance.

Losd Centers, Motor Control Centers (MCC), Switchgear

This category includes 125 volt DC distribution load centers, 480 volt motor contral centers (MCCs),
circuit breakers and switchgear components. MCCs are defined as the electrical cabinets and
asquipment necessary 10 provide a means of starting, controliing continuous
wmmmanwg This category also inciudes all
i 3 DC distribution, vital AC, 120/208

2



2)

)

24)

25)

26)

27

28)

Phase t - Task 1

The circuk breakers inciude the mechaniem that moves the contacts and the aseocisted circultry
(such as relays). Included here are: the arc suppressor, besrings, bushings, casing, circult boards,
colls, contacts, converters, drive pawi, fuse, indicators, lockout device, latch, plungers, relays,
solenoids, springs and switches.

The switchgear conslats of one or more units which are mounted side by side and connected
mechanically and electrically together 10 form a complete switching device.

This category includes all components associated with the molsture separation and steam rehaating
of the high pressure turbine exhaust. The boundaries of this category extend from the extraction
steam and drain piping weids of the molsture separator reheater to the first weid of the crossover

piping at the low pressure turbine.
Motor Generator Set

mmmmmmmhmlmmmmm
Distribution and the Generstor Voltage Reguiation systeme.

Motors

These devices are required to provide driving power to pumps, motor operated valves, COMpPressors,
fans, biowers and other equipment such as equipment positioners, cranes, dryers and deareators.

mmmmmmwmmm The slectric motors are further

wwwm follows: up 10 480 voits, or, greater than 480 voits. The electric motors
include fractional and me



29)

30)

a1

32)

3

34)

35)

Radiation Monktors

This category includes squipment associated with the measurement, detection and annunciation of
area/process radioactivity within the plant systems. Included hers are the control panels,
instrumentation, monitor/detectors, transmitters, air samplers and recorders.

Sample Collection Unk

This category includes installations associated with the collection of water and/or gas samples
throughout different secondary system locations including the steam lines, fesdwater and condensate
systems. The ACS sampiing system has been excluded due t0 contamination. Also, the post
accident sampling system was axcluded because & was also assumaed to be contaminated. (See

Assumption 2)
Travelling Screens

The main structures included in this category.are installations associated with inhibiting the flow of
debris into the circulating water pumps. Included hare are the travelling screen assembiies, panels
and housing, sistionary screen panel, trash rakes and .racks and trash grinder and pit.

Security Equipment

This category includes all installations associsted with the site access control and survellance. This
includes fences, gates, tumeties, ciosed circult TV n ing system, koy card system, X-ray
machine, bullet proof enciosures, metal and expiosive detectors, fence monlitoring system, guard
towers and underwater intrusion system,

This category includes siencers for the main steam system and also those attached to Certain
pumpe.

Snubbers

The tems included In this category are all vibrationsl dampening devices. elther constant support,
pneumatic, hydraulic or spring loaded, including hangers and supposts. Snubbers are restraining
devices used to control the movement. during abnormal dynamic conditions such as selsmic activity,
mymmmmmmmmmmmwwma

other components. The deesign of the snubber allows free movement of a component during normal
operating conditions but restrains the component during off-normal events.

Strainers and Flters

This category includes devices dedicated to removing suspended impurities and foreign particies
from liquid systems. They are included In the following systems: steam generstor bliowdown,
condensate, main fesdwater, hester vents and draing, nitrogen, wet lsyup, boric acid, component
cooling water, screen wash and boron recovery. This category also includes all devices designed to
remove impurities and foreign gaseous particuistes from plant systems. Alr fiters in this category are
mainly found in the instrument air and breathing air systems. Fiters inciuded in the HVAC system are
not pan of this category. included in this category are the fiter and strainer housing structures,
which hold and support the filter material and also provides a pressure boundary. Associated
heaters, vaives, motors snd pumps are considersd part of this category since they are designed for
this particular application.
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39)

40)

Phase 1 - Tasi 1

Switchyard

items in this category include all kems located within the switchyard including control panels, circuit
breakars, switchQeas, towers and structures.

Tanks
nmhuuwogorylndwoumloemdmhofoﬂowhgm : auxiilary boller, steam
mmmm , nitrogen, wet laytp deminsralized water, boric
acld, component codling, turbine and the uwacylad!udwppllu.

Transformers

mmmmmmmmmpmm“mmmum
anather. Because:of the variety of power level and voltage requirements throughout a generating
station, many different types and sizes of transformers are used In plant systems.

Transformers are classified by cooling medium (air or liquid) and by capacity or size.

This category was divided into three basic size ranges:
Less than 100 KVA
100 KVA 101000 KVA, and
Greater-than 1000 KVA

Because of the large number of piant applications, virtusily all systems smploying the use of AC
power at any plant voitage level will involve transformer applicstions.

housing, load controls, exciier, rotor shalt, bearing assembly, collector rings, end bell, sd./bemng
piate, collector ring brush rigging, coupling, main lead connectors and bodx, rotor retaining rings and

This category includes all swing, duo and piston types of check vaives, all types of manual vaives
. mdpmopuuodvdvutwan

operated either electrically or pneumatically and over-pressure protection vaives (safety/rellef valves).
Excluded | , sxcept for the salety/relief

i
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Bause Feasibity (Phase 1 - Task 2)

The previous section described the Rems inciuded In the generic equipment and component list (Table 3).

This list was evaluated according 1o the criteria described in Phase 1 - Task 2 Section above. The results of

this evalustion are now pressnted for each categary, with the final list of components suitable for reuse

shown in Table

1) Alr Receivers/Accunniatons
The majority of the air recelvers and accumulators contain wet alr, szo:-oo..oi.o. the ¢ o: o...
of the tank material. d!oﬁgog!%&é ile cycle of 15 years (Ref. 12).
With the exception of ?ggggsgﬁgi.lctgaais
most probably be in a deteriorated condition at the time of decommissioning. This makes air
receivers and accumuistors unsultable for reuse at a new facity. The breathing air receivers could
be reused, hawever, provided that testing and minor feftrblshment are performed.

offects of ggg;g:nﬂ:&og;ggg
increasing trend in thelr number is reported. inverter fallures due 10 aging have been recorded
uring the initiel and final years of operating iife for the component.
Reference 14 reports that station batteries rank among the top 8 components with the highest effect
of aging and service wess-on the componsnt falure rate (aging sensitive).
Components in this category are serviced very reguiarly and replaced svery 20 years (Ref. 18).
égssggiagg‘ﬂgsgao.?&:g
Cable Trays
Cabile trays are used to hold in place the instrumentation, power and control cables located
9.9.9659.1!8. Their non-insulated sheet metal construction makes them inherently
susceptible 10 gsgiiguoag; The removal of cable
trays from the nuciesr site s time consuming and requires the use of scaffolding for some areas of
difficult access. Also, cable trays are low cost Rems resdily avallable off the shelf. .:8:6...333-.
cost when compared to ?igggggggg
removal and reuse st new power generation facitiss. However, ¥ the existing sike will be used a
:.ig.-aguooolgs;!agg 55555 piace along wih :.
cables. The amount of cable trays and cables which could be reused at decommissioning were
reported by TLG (Ref. 69) as follows:

St Lucle 1 23,4852

St Lucle 2 30,848

Turkey Point 3 27478

Turkey Polnt 4 32,651

NOTE: TLG Enginsering inc. prepared FPL's Decommissioning Plans for St. Lucie and Turkey Point

FPL has instalied lead-sheathed single-conductor cables for most 5 kV applications at their nuclear
u_-:.a?!..s This type of cable is noted for kts long aoi!icll&!&!saa_o.oa
results in higher costs due 10 its high weight. Cables of this type are typically instalied in routes
!-&&.m‘hoo.&i. duct end !.n\oq



Phase 1 - Task 2
not be considered for
have become "set” in their

subjected 10 remaval, re-spocling and re-

fonger remaining usefi lite i left In
p not been subject to undue operating and service

nstalied for up-to forty years would likely have

are much greater than those

o

udmm\wmo:‘mmummmmwmo
e of the oider lubricsting compounds usually solidify, making
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upon decommissioning (eccording to Reference 12).

plant data as well as printers and
this category. None

sasing
are also
We
pans
similar

become harder to find. Also,
appiication in a fossl plant.

[
included In
because, after years of operation,



9)

10)

11)

12)

Phase 1 - Task 2

mmmmmdmmummmmumm

curve causing expensive unscheduled shusdowns. A typical plant could expect a tube usehy I¥e of
twenty to twenty five years (Ref. 21), with at least one retubing operation during the iife of the nuciear
plant. An incressingly popular and cost effective refurbishing method for the condenser has besn
the retroft with complete new internals rather than the previously used tube for tube replacement
method. This new techniqus has proven to be efficient and cost effective in at isast six nuciear and
two fossd units (Ref. 21).

Mwmmmmmuummmmmwmwm
However, this recommendation holds only for reuse st the existing sites.

Control Boards, Panels, Cabinets

mwmhmmemuMmmm Control boards and
paneis are custom designed for site-specific applications and inetaliation; therelore, these will not be
reused at new power generating faciities. In addiion, human factor considerations and state-of-the-
arnt design would result in significant design differences ¥ the plants were 10 be bult at time of

decommissioning (see Assumgption 18).

The cabinets are of universal design with long periods of use. Refurbishment only consists of paint
:‘t:pplng/rmm Therefore, at the time of decommissioning, the cabinets could be considered
Touss.

Cranes and Elevators

mmmmmmwumy-ummmm However, the
mmMMm(ﬂdmﬁ)

uplolbcy-llvoynn(ﬂd 23). Splnpmmtally however,
mmmammm MMM -axpected to surpass

24



Phase 1
axpected to last a1 the time of decommissioning, with proper maintenance, for at least 5 more years
of continuous operation in & diesel plant. _

Thersfore, & is considered to be faasible to refurbish the dissel generators at the time of
decommissioning for reuse rather than replacing the existing units. uu!og.o...z:!ia_-&
%38&!8323%3‘?2% Furthermore, due

?ggggggigg%sg% would
u:on:t& decommissioning.
FPL has started an emergency power upgrade program for the Turkey Point plants which Includes

an addition of two new dedicated dissel generators. This addition will increass the number of dissel
generators on this nuciear site 10 four.

zs.&soeqﬁsgogifotgifg!ﬂcngstg nits
in the nuciear skte mey be reused and added 10 incresse power production at the time of
decommissioning.

13 Fans and Blowers
The life expectancy for fans, blowers and extractors reponed by the vendor is 40 years (Rel. 30).
g.gtg%sggsaisggct!.;zg
generating faciky at the time of decommissioning.

14 Fire Protection Equipment
The (e cycie for the detection and suppression componsnts of the firs protection system have been
o&:!&.oc.ii-. The detectors at-this point become obsolete and are not economically
refurbishable (Ret. 3 V?E&’ggs;g%?gig

3!58%4;?% this category will not be consicdered for reuss
(onsite or offske) at the time of decommissioning.

15, Heat Exchangers and Coolers

refurbishment after operating for seven years (Ref. 34). The expected ife cycle for these heaters has
gg&sgngo..o?‘:&ue .q_tioa o..h.ﬂ:o.!-“

nggg.?g;agoigg_-o not be considered for
reuss.
type of

The Control Room space hesters were selected as a typical
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18)

19)

21)

Phase t - Task 2

Heating, Ventiiation and Alr Conditioning

low: 9 m(ﬂdw)muowwmmmwrm
Meoumulnammm

The ion exchangers have been reported to have a long life expectancy ¥ regulaz resin change-out,

proper maintensnce and refurblshment are performed (Ref. 37). Refurbishment has been
recommended by the vendor to take piace every 20 years. At Turkey Point, the lon exchangers were
refurbished sher ‘gightesn years of operation and they are expected to last throughout

the life of the plant without another major refurbishment. The cost of refurbishing this item is very

reuss sssociated with
ln place 1o aid

plative | mdmmd/wmmwmmmmdmcamamw
power faclity, except for those located within the intake Structure. The MCCs located within the
intake Structure have been found not worthwhile to refurbish for reuse as they have severely
shortened e spans due 1o the corrosivity of the saline environment (Ref. 41).

Load centers are very comparable to MCCs in iife sxpectancy, maintenance requirements and
costs. Load centers can be easily reused at & new power faciity (Ref. 42).

Switchgear (Ref. 43) has an estimated life expectancy of forty yeers with the exception of related
timing relays which have expectancies of ten years and will be ready for replacement at the forty
year point. Thesefore, at the time of decommissioning, plant demwudmum
their meximum designed e and wil not be reused

Breakers typically used at the Turkey Point and St. Lucle plants have estimated ife expectancies of
twenty (Ref. 44) and forty years (Ref. 45). Breakers are nat refurbishable kems, exhibit one of the
highest aging sensitivities (Rel. 14) and must be replaced at Ife's end. Thersfore, breakers are not
kems considersd reusabie upon piant decommissioning.
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Moisture Separator/Rehester

Although the Moisture Separator Reheaters estimated useful e is approximately thirty years these
components are currently used only at nuciear power piants (Reference 46). Since new nuclear
units are not included in FPL's Ten Year Power Plant Skes Plant (Reference 4), these items will not

be considerad for reuse st this time.

Motor Generator Set

Based on continuous operation, motor generator sets have an estimated life expectancy of twenty
years (Ref. 47). AWMMdmmmwa.mmmwmh
sbuypomdunmeod(mf 47). Since this is a high refurbishment coat and the
equipment may not last another twenty years, replacement at the time of decommissioning is a more
viable alternative than reuse. Also, nmloulphltdmmmrequhdztheuudlhlsnem
mmmmmmm.mmpmmtmoqmm

Motors
This category is divided between slectric and air motors.

Electricmototsdllltypuandslzumuudtooomu\uwdydrivopumps.valm.fansaw
compressors. These components serve important roles for performing normal operations, during off-
normal and accident conditions. mlhmmydmmummmmmed(nd as5)
at thirty years for low voltage (up to 550 volts) and fity years for high voitage (4kV). Based on these
eﬂimﬂammvmm(wnpbeod)wlm:mmmwlhdmymal
the time of This makes the low voltage elactric molors suitable for reuse. The
huhvdmwmm.munmsmuwwibemdingtMmeoduwmat
decommissioning.

the time of

The life expectancy:for air motors has been estimated to be between ten and fifty years (Ref. 48)
depending onthoappﬂcauon Thoihlohoroml of the range corresponds to clean environment

- plant. Tmatthetmofdemmbsbnmmm
nmwillmtbemid«n& .reuse because they will be close to their end of life cycle and the
costs to maintain the component will. be on the high: side.

Piping

Piping systems may be susceptible to erosion/corrasion during their operational life cycle.
Additionally, biotouiing (Ref. 49) is.a major concem to the power industry because of its effect on
useful life of piping and components. Piping replacement is typically performed after failure due to
fatigue or at a time when wall thinning reaches the unacceptable limit. Reuse of piping requires
requalification and testing, since remaining life is difficult to predict at the end of the plant life. This
testing (ultrasonic for min-wall thickness) and removal /requalification process expenses make this
item unsuitable for reuse at a new power generating facllity.

Process Instrumentation

The various components of the process instrumentation system, transmitters, controllers, indicators,
recorders and:signal cmdmonmg modules, will not be considered for reuse at new power generating
facilities. This equipment is usually replaced and/or upgraded on the basis of inspection and testing
program results. Over the long run, modemization of these instruments will coincide with changes in
the overall plant controls (Ret. 50). The currently installed components are of the analog technology.
Madern equipment suitable for newer plants are of the digital processing technology with more
accuracy and quick response. Manhour requirements for instrument and system range matching
compatibility would be excessive. Therefore, this tem will not be considered for reuse.
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‘from the gas suppliers 10 save on malntenance

be considered for reuse st a new generating

smaller) with
‘of the piping and
not be considered for

g
&
2
-
L
:

Travelling Screens

)

ile span. Moet screens have an operating iife
ot where they operate (Ref. 53). The low
such as those at the FPL plant sites. Therefors,
This fact, along with the low

B

Since both nuciesr sites utiitze seline circulsting water systams, the traveliing screens are susceptible
high
the
this

10 corrosion ptcuul:uvdleh
reflects
thelr
now

fencse). Therefore, the security equipment at
since fossh plants

(&
the

rigorous security regulations required at nuciear power plants.
equipment (L.e.
reussd at the time of

H

nd slencers, are usually found in piping or as a

oquipment (i.e. disssl generators, pumps, #tc.). Since they are
same reuse feasibiity as piping. Also, for thal equipment that

mulfiers
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The most common cause of fallure in the turbine-generator, is material degradation (Ref. 58). This
can be caused by thermal fatigue, creep cracking, eroslon, high cycle fatigue, flange ligament crack
and stress corrosion cracking.

Based on discussions with a turbine representative of ABB Turbines (Ref. 58), who was involved in
the turbine inspection during 1960 oSt Lucle: &

turbines is stress cormosion cracking ( . The assessment of current conditions and useful life
mmmmmmmmmdmmm The turbine rotor has been
changed once and might need 10 be replaced prior to the next 20 years. it maluodhcuuadwnh
the turbine representative (Ref. 59) that dus to erosion on

§

other associsted equipment, curment nfuwmmwou‘d”umwuzmo millondollars
Additionally, 8 new rotor would cost approsdmately 8 million dollars. '
At the time of decommissioning the turbine generstor would have only S years of useful life

remaining and would require refurbishment if none is performed In the next 15 years (prior to
decommissioning). cwdamummbwsoﬂbndoﬂan(ad 60).

Based on the above, with only S years: of useful Iife remaining at decommissioning and the current
refurbishment cost as high as 18 million dollars, & is not logical to reuse this equipment.

Additionally, at the end of useful lile, the component requires additional maintenance and Hts reliability
can be greatly reduced. Thersiore, the turbine-generator will not be considered for reuse at

and thirty inches
medw.d
s over 30 inches were

mmmmc«mem. Vdvb&wbumwtﬂchmr\uyunlcipamd
vaive inspections &t the 8. Lucie Site during the 1900 outage.

Swhgd\od:m.'mymytonpﬁ The extent of repeir includes seat, hinge arm and
hinge pin refurbishment, with occasionsl diec repeir due 10 stud weer induced by the location of the
vaive in the system (Le. downstream of & pump, or sibow). However, the cost of removal and
rafurbishment often exceeds the cost of replacing the vaive. Tmmmwlllnotbo
considered for reuse at new power generating faciities.

Safety and relisf vaives typically do not experience much wear up to the time of decommissioning.
These vaives are not challenged (used) very often. In preparing these vaives for rause, the spring
will have 10 be replaced and adjusted 10 obtain the correct pressure setpoint. This is becauss the
steam pressure. rating for these vaives is generaily lower for PWR nuciesr plants such as St. Lucle
and Turkey Point than for fossl plsnts. Additional enginesring and design matching to the new
facity wili have to be performed for each vaive 1o determine if & can be reused at the time of

Therelore, these vaives will be considered for reuse at this time. However, this
Rem will have t0 be resvaluated On a case by case basis at the time of decommissioning.

Other vaives that cannct not be reused ars: duo-check vaives, butterfly, gate, globe and all control

g

-

refurbishment every other outage (approximately every three years). All valves inspected had worn
WMMmmWMm:mmamwwmmmum
Thavelore, this type of vaive will not be considered for reuse at a new faclity.

For gate and giobe vaives, In ninety percent of the previously disassembied 300 and 600 pound

rated vaives at both sites, the veive sests had 10 be replaced due to isakage behind the seat ring.
This expense, along with removal costs, increase the refurbishment costs to a point where it is more
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economical to replace the vaive. Thersfore, reuse of thess vaives at the time of decommissioning is
nat a viable option.

mmwmmmmmmmmmmnmamw.&.
and refurbishment has been necessery for continued uss. Likewiee, the manufacturer, Henry Pratt,
suggests that thess vaives wil be in non-reusable condition: by the time of decommissioning (Ref. 62)
due to erosion and corrosion. These vaives will not be considered for reuse at the end of plant life.

Control vaives (pneumatic or motor operated) usually require major repeirs before they can be
reused. Some of the major repairs consist of replacing or rewelding/machining eroded seats and
piugs. Here ageain & ig conciuded that & is more cost effective 10 replace the valve rather than

refurbishing and reusing the oid one.

N
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AEUSE OF PLANT STRUCTURES (Phase 1 - Teask 2)

The purposs of this section is to evaluate the reuss feasibiity of sl cM structures at the Turkey Point and St
Lucie sites. These structures | mmmmmmmﬂwtotmpmu
characteristics: 1) Concrete, 2) Steel and 3) Prefabricated Structures. Components and squipment have been
exciuded from thess structures because they are subject 1o periodic replacement during the 40-year plart life
cycle. Thess components were described in the previous sections of this report.

The ‘evaluation process for this task began with identitying the exdsting structures for the plant sites from civil
drawings (Ref. 61 and 11). A questionnaire/checidist was developed to find ot whether the structure was
reusable at the end of plant e or not and aiso, ¥ the structure could be reused at a different plant site. The
questions for each of these categories can be found in Table 6 and the assessment for each structure category

besed on these questions follows.
CONCRETE STRUCTURES

The concrete structure category containg most Class | structures as well as administrative and auxiliary service
bulldings which are fixad to 8 concrete basemat and are not required 10 remain on site alter decommissioning.
A list of these structures for the Turkey Point and St. Lucie sites can be found in Tables 7 and 8 respectively.

Some concrete structures were exciuded from the scope of this report. This includes the following: reactor
containment bullding, shisid buliding, radwaste bullding, the awdiiary bullding and the fusl handiing building.
These structures have been exciuded becauss they contain radicactively contaminated systems (I.e. spent fuel
pooi) or equipment connected 10 contaminated systems (Le. enginesred safety feature components).

Most of the concrete structures could be usad In place at the end of the plant e, provided that some
refurblshment takes place. Refurbishment coet s relatively low when compared to replacement. The iRerature

-reports refurbishment costs of up 10 1.2 million dollars for-a 21-year oid coal plant (Rel. 50) where 70% of the

cost was due to structural problems. -Generally, the age-related problems encountered for concrete structures
include cracking, concrete voids, or low concrete strengthe at early ages. Also, corrosion problems of the
mwmmmmmwwmm« ‘65). Remedial measures for repair of
degraded concrete components are capable of compietely restoring structural integrity when proper techniques
wmmuuommmu) mmhwmmmwmmmwmum

However, the reuse of concrets structures at & different slte would not be féasible since concrete structures

would have to be cut into smalier pleces to be transported, compromising the integrity of the whole structure.
Also, there Is & high expsnes of removing these structures which would involve the uss of heavy machinery and

a large labor force. Thess problems along with the high transportation expenses makes concrete structures
unieasible for reuss ot a Ciflerent site.

STEEL STRUCTURES

Stesl structures inciuded in this report are generally the turbine area support structure at both plant sites which
are not requived to remain onsite alter decommissioning. Those structures which conalst of a small percentage

degradation.
mum Mwmmmwmu.w. In the
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Offsite reuse is technically fessible but nat cost effective. The dismantiing process requires s large labor force
and dissssembly of a large number of joints and attachments. Traneportation t0 & new location is relatively easy
memwmmahmuamwmumm

. However, the high labor force for removing the structure when compared 10 replacement makes

mmmm(m 10).

PREFABRICATED STRUCTURES

The prefabricated Rems thet are included in this report are thoes sheet metal structures which are usually boited
1o a concrete block floor o concrete siab. - Also, those structures with 3 small portion of concrete and a largsr
amount of prefabricated material are included In this category. They are described in Tabie 10 for Turkey Point.

Fa&mMWWMENLMMEmBWM

amammwmu-mmbmmmwwmmm
a small work crew, mmmummwmwmmam Howsver, the
corrosion of this Rem progresses very rapidly with time given the saline environment, with most structures
becoming non-reusable (f moved) sfer 10 years of use (Ref. 87). Thersfore, the prefabricated structures wil
MMUMMMﬂMNWMMmdmmdMln
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ABLE ¢
Questionnaire for Reuse Feastbility of Structures

Concrete  Ste§  Prefab

Yes

Yes
Yoo

Yes

No
No

Yeos
No

Yeos

Yeos
N/A

Yes

Yes

Yes

No

Yes




TABLE 7.
Concrets Structures at the Turkey Point Site
3

- ——————————————-



TABLE 8.

Concrete Structures at the St. Lucle Site
Buldhg
Lab and Office
Budlng
l.meh
W
Bulding
Buldho
NPO office
ub
oln

m mwmw Mm

mm ma 3%

fmemmmmmmme—————
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TABLE &
Steel Structures at the St. Lucle Site

Structure

Turbine Generator Buiding
Intake Structure

.7




TASLE 10.
Prefabricsted Structures at the Turkey Point Site
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Phase 1 -~ Task 3
ADDITIONAL DESIGN OPTION

Athkddodmoptbnwhhhmnamdﬂﬂssmﬂcuudybtonmeompommmdoqulpmomat
existing fossil fuel piants as replacement parts. Since the useful remaining ife of the component will be
reduced at the time of decommissioning, the existing fossll fusl plants which have only 10 to 20 years of
useful iife at the time of the decommissioning of the nuciesr unit could possibly use some of thase
components as Spare pans. smmmm‘mqﬂymﬂwmmmmmmm
remaining Ife of the fossll piants, this might be a more viable option than reuse at new sites. However, for
this option, alargocomnlwamswhd osupp!yplmtomloulplamwmwodmdtoprovm
maintenance while the componants are in storage (l.e. rotation of r:t“a}ino parts, ensure the heaters for

0:

motors are energized, etc.) would have to be established and that itional cost would need 10 be
considered.

DESIGN CODES and STANDARDS

The existing nuciear piants were designed to codes and standards current at the time of construction. Over

§

the years the mechanical codes (ASME & AN l) changed. Also, electrical standards ({EEE) and
additional requirements have been .imposed on the nuciesr industry. That is 10 say that new nuciear plants
mmmmwmmmwwmm However, this wouid
have little affect on current fossil design. At the time of decommissioning the current design codes may

prohibit the reuse of kems for fossil as well. This would need to be evalusted at the time of
decommissioning.

CONSTRUCTION and PROCUREMENT

The construction activities associated with removal of the reusable components and the scrapping of others
would require a great deal of additional planning. This is to ensure that the proper components are removed
to expedite the removal process. Thoplsnwoudnudtooddrmtm.ctwmglwcsutowhlchmmswﬂl
be removed first and removing scrap items in order to ensure ease of removal for the larger reusable items.
The components which would be reused will require additional care and careful cataloging (bag and tag) as
some of the components will Nt have part numbers or name plate tags. When the name piate information
(i.e. with design temperature and pressure) is not on the past, additional information of the design
parameters will need 10 be included in the logging process for some components. The additional
information would require the construction engineers to find the information (Le. design document or .
drawings), record & and provide copy with.component. The sbove activities will also alleviate additional
w«m«mmaumm These type of activities need 10 be factored into the

uat

The procurement process for the new: plants would not change. However, urtll all of the components are
removed and refurbished, there is not assurance that all of the components are refurbishable. This might
cause delays in construction activities since there may be long lead times for a replacement component that
was 10 be reused and was not refurbishable ¥ the dismantiing coincided viith construction.of the new plant.
if there was a long lag between the two, then additional storage time, space and maintenance while in
storage would be required. As mentioned before, modification to equipment and refurbishment will require
procurement of some sub-components which would need to be addressed during the engineering process.
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ST. LUCIE 1




MOTHBALL OF ST. LUCIE 1

During the five year periad thet the St. Lucie Unit 1 wil be in mothbeliing, some precautions wil have to be
taken 10 protect the equipment and components from corrosion, decay, mildew, mold, rats, etc. which are
thomhauunddﬂ.ﬂonﬁondmmmmmmh techniques have already
been applied In the fossll industry (Ref. O)Mealdlnuudamymmidhcllywhhmwy
machinery. A summary of thess techniquea follows.

Wet layup could be used for tanks, vessels and feedwater heaters. This technique consists of filling the
component with demineraiized water- and a comrosion inhibitor. Also, nitrogen is used as a bianket to cover
areas where water may not come in contact with the surfaces. The eiternative option for layup of containers
is dry layup. In this technique the vessel is filled with dry or dehumidified air or nitrogen.

mmwuwhmmmmmmmwm Examples
include the turbine lube ol and fusi oll systems, diesel generator, or the component cooling water system

located indoors (mostly slectrical components ke the MCCs) as well as othor oqulpmom could

_ s study. i thees coets were ;‘ummmm Insomolmuncn.
WMMmM“ ' ‘maintaining, refurbishing and reusing
thm:.ozaipm nmmwmmmmmmummmmmummmm
t decommissioning. -
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* The evaluation in this report assessed the fessib

adaad el BB N

SUMMARY and CONCLUSIUNS

The components and equipment thet could be reused.are shown in Table 8. Two columns are shown in this
table: the onsite column, for components that can only be reused and the onsite/offsite column for
those companents that could be reused at any location. ‘Table 1§ contains estimated man-hours for the
work force 10 remove the component/equipment in question, as well as storage requirements and
maintenance records required for the onsite/cffsite reusable generic categories only. Those generic
categories that could only be reused onsite are not included in this table since removal Is not necessary or
feasible. The list of components and equipment 10'be reused for-each plant site are shown in Appendix B.

For those components to be reused only ansite, there is the chance that they will not be reused at all, since
thnutbm-gonomorwilnotbommd This is because the removal. of the turbine-generator will invoive
removal of a great deal of that could be reused on site. Also, the new turbine-

maMmymhm‘Mmﬂmmmm“ These quastions would need
to be addressed when the spacific replacement fossll plant design is specified.

With regard to the plant ske structures, the concrete and stesl structures could only be reused at the
existing locations. Reuse at a different:plant:location ls not feasible. Prefabricated structures are not
reusable at any new plant location due 10 corrosion: problems.

1t should be noted that these conclusions should not be construed 10 reflect on any plant iife extension
(PLEX) initiatives in the future. smmwmlunmgolhmmwmnompomm
specnicwuwmdwwwww oriomar

snmnoboattmmhgphn imm’lom mmdulgnandoquipmom
compatibility with the design of the helkywodd have 10 be addressed 10 make a more conclusive

determination sbout the reuss of teme oneite: in.comparison 1o thelr reuse offsite.

t I dmnnmonleompomwuﬂs
This Hotmlonwnmumn mﬂcm , options. Thesse evaluations
mmmmmmu A more detailed
teusowduntlonl‘orndupoemcpbeod ' ont would be required near the time of plant
decommissioning for more concliusive results. At g. & better equipment performance history
would be available to be factored into this technical feasibiity assessment.
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PLANT DATA MANIPULATION

The data containing plant component information (L.e. tag number, system, description, etc.) for the St. Lucie
(PSL) and Turkey Point (PTN) plants was obtained from the FPL Total Equipment Database (TEDB) in ASCI}
format. While the PSL data excluded all kems in contaminated systems, the PTN data did not. Both units
were uploaded into an IBM Personal Computer from the ASCI)-format flat fites-to a DBASE 1l + format
database. All PSL plant.common equipment was placed with Unit 2 and PTN plant common equipment
plaoodwithUnn4dmwmmmmwndmdwmm«uhmpmnsimm
Evaluation Section).

Aher the data upload into.the personal computer was successfully completed for both sites, the PTN
contaminated sym/eompamsmddmd from the databases (see Figure A1, Program 1). Then,
after determining which component “nndodtoboddmdduuottnnwmmnywaluatlon
moFPLqueodummwmmw:mutmmFPLoqmpmm
codes and associated components used in this step are listed in the Program / Equipment Codes Table A1.
The appropriate component categories were then deleted by applying the algorithm shown in Figure A2,
Program 2. Uponoonmmm ‘the componants were then given & generic category code
consistent with the FPL eq ent-code (see Figure A3, Program 3). The databases were then ready for
sonhgwothogowbmwm

The next step in the process was to delete generic categories from the databases which were determined
not (o be reusable at: ; This included the following categories: 02, 12, 14, 16, 17, 18, 36,
SSIWJMQMSSWPSL/NMPI‘N The corresponding categories are shown in Table 3. The
procedure used here is shown in Figure A4, Program 4,

Since the databases included all vaives in each plant, R was necessary to delete all but the safety/reliet
valves which were the-only ones:to be reused at decommissioning. The procedure for this deletion is shown
in Figure AS, Program §.

The databases included a large amount of components without an assigned component category code.
These components werd reviewed to: determine which were considered reusable at decommissioning and
which were nat. Those not considered for were assigned a code '99'. All others were
asslgmdthoirmpocthoodupuwaa Fdlmw‘eodouslgnmdcompononnwnhcodosg
were deleted. The procedure for the previous steps is shown in Figure A8, Rrogram 6.

The final step in deleting non-reusable components from the databases consisted of reviewing all databases
very clossly by looking at their descriptions and tag numbers. Components with identical descriptions,
generic component codes and tag numbers indicated that the same component was duplicated. This
duplication in the data was to accommodate multiple drawings listed for same equipment. Therefore only
the first component in a group such as the one described was kept. All others were assigned a generic
category code of 99 30 that they could be easly deleted later. Other components deleted from the
databases included large motors, subcomponents of the condenser and diesel generators and cables which
are included with trays as diacussed in the reuse feasibiity - cables and condult section. All these
components were manually assigned a component code of 99 and then deleted using the command
DELETE FOR GENCATEG ='9% followed by .the PACK command.

The finat list of reusable componems for each of the four planis is shown in Appendix B.
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ACCUMU
AIRDRY
ANNUNC
BATTRY
BLOWER
CKTBRK
CONROD
CRDRVE
DEMIN
ELECON
ENGINE
FILTER
GENERA
HEATER

HTEXCH

INSTRU
IBISSW
IXMITR

INTCPM
ISODEV

ICNTRL
INDREC
IPWSUP
MECFUN
MOTOR
PENETR
PIPE

PUMP

RECOMB
RELAY
TRANSF
TURBINE
VALVE
VALVOP
VESSEL
MISC
CMPOEL
TAGCNG

Mdumdmu\umﬂuld

TABLE A1

Accumulators and low pressure tanks.

Oryers for removing moisture or oll vapor from a'system.

Alarm circuits and audiovisusl devices used to indicate an alarm.

Station batteries and battery chargers of any type.

Components that move air or gas.

Devises that 6pen and ciose a circult automatically and manual.

Components used to control reactivity.

Devices for controlied withdrawal of insertion of control rods.

lon-exchanger and demineralizers.

Electrical buses. cabie and wire.

Irumllcoﬂumm(anorobgd)
‘ te from process systems.

owmmamwmm

Heat tracing, engine jacket hesters and motor hesters.

owuduwwnmmﬁmmmmmm

tmmmbn.wmmor. Summer and Amplm
Inmmm‘nwleuwhou “primary” function is to isolate one portion of an
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SUMMARY

As required by the Florida Public Service Commission, Florida Power and Light Company per-
formed an analysis of the cost impact of potential reuse of some of the non-contaminated equip-
ment at the Turkey Point and St. Lucie nuclear stations.

Florida Power & Light Company (FP&L) contracted with TLG Engineering, Inc,, (TLG) of
Bridgewater, Connecticut to develop the differential in decommissioning costs for the reuse of
certain classes of clean (non-radioactive) equipment. ASEA Brown Boveri/Combustion
Engineerinﬁ (ABB/CE) performed an examunation and classification of the equipment currently
on site at the nuclear units and made estimates concerning which of these components may be
reusable by FP&L after final shutdown of the nuclear units'(Ref. 2). TLG used this ABB/CE
inventory as input for its analysis and developed the change in decommissioning cost assuming
that each component is removed in such a manner as toallow for reuse.

The results of the TLG analysis indicate that removal %Potemial off site reuse of the equip-
ment identified b{ ABB/CE for the four nuclear units will incur an additional $15.022 million
dollars in 1987 dollars, according to the following unit schedule:

costs, $1,000
St. Lucie Unit 1 $4,577
St. Lucie Unit 2 $5,511
Turkey Point Unit 3 $1,659
Turkey Point Unit 4 $3,275
Total $15,022

If it is determined to be economical to reuse all of this equipment these costs should be added to
the 1987 decommissioning estimates to arrive at an adjusted decommissioning cost for each unit
or station.
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TERMS AND DEFINITIONS

Decommissioning Operations Contractor
Piping and Instrument Drawings
Set of System Components

The duration from final shutdown to receipt of a dismantling order from
the NRC, typically 12 months

The duration from receipt of dismantling order to termination of 10 CFR
50 license

Unit Cost Factors
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1. PURPOSE

Pursuant to Florida Public Service Commission Order Number 21928 %Rcf. 1}, FP&L was asked
to perform an analysis of the potential cost impact of reuse of some of the secondary side com-
ponents at the Turkey Point and St. Lucie nuclear stations. TLG, of Bridgewater, Connecticut
was separately contracted by FP&L to determine the additional costs to remove identified com-
ponents for potential reuse offsite.

ABB/CE's Jupiter, Florida’s engineering group was contracted by FP&L to identify, by tag
number, the valves, heat exchangers, pump motors, etc., that might be uscful elsewhere in the
FP&L fossil energy production system, either at an existing plant or at a new plant to be built in
the future (at the time of the nuclear unit’s final shutdown date). ABB/CE also identified
average number of manhours necessary to remove these components, as well as a monthly lay-up
COst.

TLG used this inventory to modify its 1987 decommissioning cost estimates ( Ref. 3&4) to reflect
the chaanIl% levels of effort. As part of this work TLG also updated the 1987 systems inventory
to early 1991 levels using the FP&L engineering database. Otherwise, the 1987 decommissioning
analysis was identical to the current analysis. The TLG effort was intended to report the dii-
ferences in costs of removal for each of the classifications of equipment in the non-contaminated
plant systems; the results of this effort are reported in Section 4 of this report.

This report details the calculations gerformedto support and provide data for the changes in
decommissioning costs for the Turkey Point and St. Lucie nuclear units operated by Florida
Power & Light Company. These changes are induced by changes in the UCF manhours and con-
sumable costs which esimate the removal costs for non-radioactively contaminated system com-

ponents.
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2. APPROACH

An analysis was performed by TLG on the inventories supplied by FP&L and ABB/CE. Based
upon this analysis, three separate inventories were generated for use in this estimate. The first
inventory is a complete list of components to be used in the base case scenario. The second set
of components includes only those components:that were not considered by ABB/CE for poten-
tial reuse offsite. The final inventory includes only those components that may be considered for
possible reuse offsite and as such will require modified UCF's due to the extra care required to
remove.

Once the base case inventory was established, a cost was determined to remove these com-
ponents without any consideration for possible reuse. This would become the base case to which
the cost to remove for reuse would be compared. A cost was then determined to remove only
the components not considered for potential reuse offsite. A final cost was determined to
remove the components considered for reuse offsite using the modified UCF's. These last two
costs were added together in order to arrive at a modified total systems removal cost. The differ-
ential between this modified and the base case costs is the additional cost to remove the
identified components for potential reuse.

Before a cost could be determined for removing these components, UCF's had to be revised to
account for the increased effort to remove the components in reusable condition. The removal
manhours used in the revised UCF's were taken from Table 1 of the Post-Decommissioning
Component Reuse Technical Feasibility Study for the St. Lucie/Turkey Point Sites (Ref. 2).
Another revision to UCF's is the methodology used to remove components from various size
pipe. Normally, components are assumed to be cut free using torches, but because of the pos-
sible debilitating effects of the heat, they will now have to be disconnected using various types of
saws. This change will effect the removal manhours assumed to be included in the total man-
hours used, and the consumables used in the removal process.

In addition to this cost there is also a cost incurred to maintain these components in a usable
condition until such time as they can be removed from their original location and transferred to a
storage location. The monthly cost for this lay up was taken from information supplied by FP&L
(Ref. 5 & 6). TLG estimated these components would not be removed until approximately half
way through Period 2 for a total layup duration of 30 months. These costs were then added to
the additional removal costs to arrive at a total additional cost to remove various components for

reuse off site.
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3. ASSUMPTIONS

This study requires a set of assumptions that define the conditions of the plant at the time of
final shutdown, and define the scope of the decommissioning efforts. In addition, specific
assumptions are required for such activities as systems removal costs, inventory amounts, etc.

3.1

3.2.

Global Assumptions

The additional costs to remove identified components for potential reuse off site will have
no effect on the costs.of any other decommissioning activity as reported in the 1987
decommissioning estimates for St. Lucie and Turkey Point. These additional costs can be
added directly to the 1987 decommissioning estimates to arrive at a new cost that includes
the removal of identified components for potential reuse off site. In particular, this leads
to the following assumptions:

. All costs are in 1987 dollars.

. Only those components identified for potential reuse off-site by Combustion
Engineering are considered in this study.

* The program schedule does not vary due to the more controlled removal of certain
,compon‘entg. Therefore, staffing costs and time-dependent undistributed costs are
not changed.

. Staffing levels for FP&L and the DOC are not changed.
* Additional engineering effort is not required to support the controlled removal of

reused components.

. There are no modifications to structures to allow for more careful removal of
reusable components.

Revised Unit Cost Factors

The primary effort in cost estimating for this study was the development of a set of UCF's
that would consider the additional requirements for re-use of components. These
new/revised UCF's were developed using the following assumptions:

* Adjusted manhours based on information sugplied in Table 1 of Post-
Decommissioning Component Reuse Technical Feasibility Study for the St.
Lucie/Turkey Point Sites.

¢ The cutting times and consumables costs had to be revised to account for cutting
pipe with saws instead of torches.

. Lay up costs - monthly craft manhours and consumables as sug lied with FP&L
l.ﬁ,ter. ggtgd June 11, 1991 . duration of lay up taken to be all of Period 1 and 1/2
of Period 2.
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* No refurbishment or storage costs were accounted for.
. All items for reuse were clean, i.e. not radioactivcly contaminated.
. No change in the durations of Period 1 or Period 2 due to complications in com-
ponent removal were eonsidered.
Costs
. Standard costs for clean components, by category, includes 0 to 2 inch diameter

valves and other components ‘which are not normally considered by TLG in
estimating decommissioning costs, but were included due to the Combustion
Engineering inventory for cox{_llpomnts to be reused. These components were
estimated using TLG's normal UCF's.

* f}é%f’ﬁ"’ costs for clean components to be scrapped only (using the normal
F’s).
* S(gg ;o_r components to be reused only, based upon the C-E inventory (revised
s).
Systems

The system inventory was updated for this study, using an early 1991 database supplied b

FP&isas such, there may be some.differences in. component quantities with the 198

Is‘ystem inventory. Approﬁﬁateﬂ;go“ arisons were made between the 1987 TLG inventory,
P&L's database and ABB/CE's inventory.

. The base case inventory is a complete list of system components to be accounted
for in a regular decommissioning cost estimate (no reuse considered).

. A second inventory was generated which included only the components that are
not considered for potential reuse offsite.

* A third inventory was generated to include only those items identified by ABB/CE
for potential reuse offsite.
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4. COSTS

The costs presented in this report represent the additional costs, in 1987 dollars, to remove the
components identified by Combustion Engineering as items for possible reuse off site and in no
way represent total decommissioning costs. - The additional costs by each nuclear unit are pre-
sented in the following tables. Each table lists the cost based on TLG's activity description with
the corresponding Combustion Engineering category listed as well. The Combustion
Engineerin categog numbers were taken from Table 4, General Component/Equipment Cate-
ories, of the Post-Decommissioning Component Reuse Technical Feasibility Study For the St.
cie and Turkey Point Sites. These categories are at times spread out over several of TLG's
categories, as can be seen in the tables, depending on the size and type of the component.

The inventory used in the base case may not match the original inventory from 1987 because it
was generated from a late 1990 database as opposed to the 1987 inventory which was generated
from P&ID's. This difference is due to several factors; one being the fact that new components
were added to FPL's inventory, or some components in the 1990 database didn’t show up on the
P&ID's used in 1987. Another factor is that some components not included in the 1987 studz
were included in this estimate as they were identified as items to possibly be reused, althoug
since these items are removed for reuse their costs to remove were included in the additional
costs category.
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TABLE 4.1
Turkey Point - Unit 3
(All costs are in thousands)
e CE Additional Total
Activity Category Layup Removal Additional

o, Cleann Component Resoval No. Costs Cost Costs
2T.4 Yalves, 0 - 2 inch 41 17.26 7.93 25.18
27.5  Valves, 2.5 - 8 inch 41 105.19 89.98 195.17
27.6 Valves, > 8 inch &1 $8.63 76.52 133.1%
27.14  Tanks, 0 - 500 gals., filters, fon exchangers 20 ?.37 1.54 10.90
27.17  Niscellansous components, 0 - 300 lbs. 22 52.56  203.18 255.74
27.17  Miscellanscus components, 0 - 300 Lbs. 25 352.45 5.3 427.84
27.18  Miscellensous components, 300 - 1000 bs. 10 20.61 4.50 5.1
27.18  Miscellansous components, 300 - 1000 Lbs. 22 68.25 322.61 390.67
27.18  Wiscellaneous components, 300 - 1000 ibs. 25 124.65 32.60 157.24
27.19  niscellonsous components, 1000 - 10000 (bs. 22 0.24 1.70 1.9
27.19 Miscellonsous components, 1000 -~ 10000 ibs. 25 25.19 10.23 36.01

Totel additionsi removel costs 834.97 824.18 1659.15

Totsls mey not add due to roundoff.




TABLE 42
Turkey Point - Unit 4
(All costs are in thousands)

TG CE
Activity Category Layup
No. Clean Componsnt Removsl No. Costs
27.4 Valves, 0 - 2 inch [} 45.13
27.5% Vaives, 2.5 - 8 inch 13 151.01
27.6  Valves, » 8 inch 1] 67.69
27.14  Tanks, 0 - 500 gals., filters, ion exchangers 1 10.68
27.16  Tanks, 0 - 500 gals., filters, fon exchangers 20 4.086
27.15  TVTanks, 500 - 3000 gelions 1 28.49
27.17 MHiscellaneous components, 0 - 300 (bs. 20 11.60
27.17 niscellsnsous components, 0 - 300 lbs. 22 $0.27
27.17  Nisceilansous componsnts, 0 - 300 (bs. 3 624.42
27.18 Miscellansous components, 300 - 1000 lbs. 22 106.12
27.18  NWiscellaneous cosponents, 300 - 1000 (bs. b+ 46.08
27.19  Miscellaneous components, 1000 - 10000 Lbs. 22 1.46
27.19 niscellsnsous components, 1000 - 10000 Lbs. 25 73.46
27.26 Stonchy Diesel generstors 13 112.44
28.1 Gantry Cranse " 61.22
Total sdditionsl removal costs 1370.11

Totals mey not add due to roundoff,
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Additionst  Total

Removal Additional
Cost Costs
20.82 65.75
128.34 219.35
85.48 153.47
4.61 15.29
10.75 14.81
20.01 48.50
18.39 9.9
193.07 263.3
156.29 780.72
490,61 594.73
13.53 57.61
10.23 11.66
34.08 107.55
708.26 820.70
10.67 5%.00
1906.9%  3275.05
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TABLE 4,3
St. Lucie - Unit 1
(All costs are in thousands)

CE
Category Laywp
Ciean Component Removel No. Costs
Valves, 0 - 2 inch 41 9% .52
Valves, 2.5 - 8 inch o 223.26
Velves, > 8 inch &1 102.67
Wiscellansous components, 0 -~ 300 Lbe. 10 106.83
niscellansous cosponents, 0 - 300 lbs. 25 1087.12
Miscellanscus components, 300 - 1000 Abs, 2 369.34
Niscelleneous components, 300 - 1000 ibs. -] 222,46
Niscellansous components, 1000 - 10000 tbs. 10 35.61
Wiscellansous components, 1000 - 10000 tbs, 22 5.5
Wiscellaneous camponents, 1000 - 10000 ibe. 2 6.7
Standby Diessl gerwrators 13 123.66
Gantry Cranes 1" 41.22
Total costs for reuse items 2458.39

Totals may not add due to roundoff.
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Additional Total

Removal  Additional

Cost Costs
46.01 140.52
202.09 425.35
138.08 240.75
2.76 109.59
238,12 1325.26
676.70 1066.04
59.78 282.24
1.7 37.31
15.34 20.88
18.7% 64,92
708.26 831.92
10.67 51.89
2118.25 4576.65



E T U N R N W IR P B OGN an R AR O BE 0 B b am

e

Activity

27.4
27.5
27.6
27.%
2T.%
7.7
27.18
27.18
21.%9
7.26
8.1
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Additional Total

Removel Additional

Cost Costs
39.66 146.35
150.46 368.12
100.82 198.98
35.1 .7
1.54 7.34
335.57 1854.48
662.04 1021.80
76.95 370.25
20.45 70.39
708.26 831.92
10.67 51.89
2%63.74 §511.23

TABLE 4.4
St. Lucie - Unit 2
(All costs are in thousands)

ct
Category Lanwp
Cleen Component Removal No. Costs
Vatves, 0 - 2 inch 41 106.69
Valves, 2.5 - 8 inch &1 217.65
Valves, > 8§ inch 41 98.16
Tenks, O - 500 gals., filters, fon exchangers 20 554.40
Tanks, 0 - 500 -gels., filters, {on exchangers 1 $.89
Niscellansous compohents, 0 - 300 bs, 25 1518.91
Niscellansous cosponents; 300 - 1000 Lbs. 22 359.76
Niscellaneous camponents, 300 -+ 1000 Lbs. 25 1.3
niscellanesous components, 1000 - 10000 (bs. F3 49.9%
Standby Diesal generators 13 123.66
Gantry Crane " 41.22
Totel costs for reuse {tems 3367.49

Totals mey not add due to roundoff.
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TABLE4.S
Turkey Point - Unit 3
(All costs are in thousands)
CE Additionsl Total
Category Leypwp Removal Additionat
No. Activity Description Costs Cost Costs
10 Control Boerds, Pansls, Cabinets 20.61 4.50 5.1
20 lon Exchangers 9.37 1.56 10.90
22 Load Centers, MCC, Switchgesr, Dist. Panels. 121,05 527.50 648.55
F+] Motors 502.88 118.21 621.10
1] Velves 181.06  172.44 353.50
Total costs for reuse items 834.97 824.18 1659.15

Totals mey not add due to roundoff.
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TABLE 46
Turkey Point - Unit 4
(All costs are in thousands)
CE Additional
Category Leyup Removal

do. Activity Description Costs Cost
1 Air Receivers and Accumulators 3.7 24.62
1n Cranas and Elevators 41.22 10.67
13 Emsrgency Diesel Generators 112.44 708,26
20 Jon Exchangers 15.66 29.1%
22 Load Centers, MCC, Switchgesr, Dist. Panels. 155.83 693.91
25 Motors 741.96 203.91
o1 Valves 263.83 234 .44
Totsl costs for reuse (tems 137011 1904.9%

Totale may not add due to roundoff,
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TABLE 4.7
St. Lucie - Unit 1
. (All costs are in thousands)
CE Additionat Total
Category Laypwp Removat Additionatl

No. Activity Description Costs Cost Costs
10 Control Boards, Panels, Cabinsts 162,64 .46 146.90
n Gantry Crane 1,22 10.67 51.89
13 Emergency Diesel Generators 123.66 708.26 8331.92
22 Load Centers, MCC, Switchgesr, Dist. Panels. 374.88 692.04 1066.92
25 Motors 1355.75 316.64 1672.39
41 Valves 420.44 386.18 806.62
Total costs for reuse items 2658.39 2118.25 4£576,65

Totals mey not add due to roundoff.
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TABLE 48
St. Lucie - Unit 2
(All costs are in thousands)
CE Additional Total
Category Lanwp Removal Additionsl
do. Activity Description Costs Cost Costs
1 Air Receivers and Accumuletors 5.81 1.54 7.34
11 Gantry Crane 41,22 10.67 51.89
13 Eeergency Diesel Gensrators 123.66 708.26 831.92
20 fon Exchangers $54.40 35.3 580.74
22 Load Centers, MCC, Switchgear, Dist. Panels. 359.76 662.04 1021.80
25 Hotof's 1860, 14 434.97 2295.12
41 Valves 422.51 290.95 713.45
Total costs for reuse ftems 3367.49  2143.7% $511.23

Totals may not add due to roundoff.
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- 8, CONCLUSIONS

The costs presented here represent TLG's estimate to determine the potential cost impact of
reuse of some of the seconda%sge components at the Turkey Point and St. Lucie nuclear sta-
tions. To arrive at these costs TLG updated the 1987 systems inventory to early 1991 levels using
the FP&L engineering database, The TLG effort was designed to report the differences in costs
of removal for each of the classifications of equipment in the non-contaminated plant systems;
the results of this effort are reported in Section 4 .of this report. The additional costs for both
sites is $15.022 million dollars, in 1987 dollars. If it is determined to be economical to reuse all
of this equipment these costs should be added to the 1987 decommissioning estimates to arrive at
an adjusted decommissioning cost for each unit or station, \



Document F02-25-005
Page 1§

6. REFERENCES

Florida Public Service Commission Final Order 21928, Docket 870098-EI, dated 9/21/89.

"Post-Decommissioning ConAngonent Reuse Technical Feasibility Study for the St. Lucie
and Turkey Point Sites", ABB CE Nuclear Power, Juno Beach' Engineering Office,

December 1990.

Document F02-25-002, "Decommissioning Cost Study for the Turkey Point Station", TLG
Enginecring, Inc., June 1988.

Document F02-25-001, "Decommissioning Cost Study for the St. Lucie Station", TLG
Engineering, Inc., March 1988.

"PSL Decommission Equipment Re-Used Cost Estimate”, Layup costs dated June 14,
1991, supplied to TLG Engineering by Florida Power and Light

“Turkey Point Unit 3 & 4 Decommissioning Study: Equipment Reuse Cost Estimate”,
Layup costs dated June 17, 1991, supplied to Engineering by Florida Power & Light.



APPENDIX A
REVISED UNIT COST FACTORS

Document F02-25-00§
Page 16




Document F02-25-005
Page 17
APPENDIX A
REVISED UNIT COST FACTORS
Non-contaminated Factors
Unit Cost Factor Normal Revised
Value Value

Remove valves <2 inches 8197 793.20
Remove valves 2.5-8 inches 108.74 1,583.88
Remove valves >8 inches 18908 2,380.84
Remove moisture separator/reheater 9,044.82 12,698.77
Remove tanks, <300 gallons 24751 1,782.88
Remove tanks, 300-3000 gallons 436.89 2,938.21
Remove misc. components, <300 1bs_ 117.47 1,036.85
Remove misc. components, 300-1000 Ibs 330.88 1,485.72
Remove misc. components, 1000-10000 1bs 659.98 2,364.21
Remove misc. components, >10000 1bs 1,673.57 3,242.90
Removal of standby diesel-generator 3,291.39 357,422.10
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COMPONENTS

ABB Combustion Engineering was retained to perform the Post-Decommissioning Component
Reuse Technical Feasibility Study. That study identificd 8 non-contaminated component
categories which could potentially be reused in a new fossil generating unit at a location other
than the existing nuclear plant sites. The component categories identified are as follows:

1) Breathing Air Accumulators
2) Cabinets

3) Large Cranes

4) Diesel Generators

5) Ion Exchangers

6) L.oad Centers, MCCs

D Low Voltage Motors

8) Safety/Relief Valves

The economic feasibility of reusing the above components was examined by category and was
determined by comparing the current ($1991) total) cost of reusing all the components in a
category to the current ($1991) total cost of purchasing new components in a category. In the
cvent the total cost of reusing 8 component category was lower than the total new equipment
cost, the reuse of that category would be economically justifiable.

The total cost of reuse is compriscd of scveral cost components namely, incremental
decommissioning, storage and maintenance, refurbishment, and transportation. A detailed
definition of cach cost component along with a description of the new equipment cost is
provided below.

Cost Components
Incremental Decommissioniag Cost

This is the incremental cost, relative to FPL's current estimate of decommissioning costs,
to remove the non-contaminated reusable component from the nuclear facility such that
the component can be utilized at 8 new fossil generating facility.

The incremental decommissioning cost is comprised of the cost to remove the component
for reusc along with the cost to maintain the non-contaminated reusable component in
a usable condition until such time as it can be removed from the original location and
transferred to a storage location.

The $1987 incremental decommnssnomng costs for cach componcnt category wcere

determined by TLG Engincering in the Decommissioning Cost Variations Considering
the Re-Use of Plant Components Off Site for the Turkey Pointand St Lucic Generating
Stations study.

In order to appropriately incorporate the $1987 incremental decommissioning costs
determined by TLG Engineering into the economic analysis, the costs mus¢ be escatated
to $1991. The escalation rates used for each of the four nuclear units considered in this
study are those which appear in the Florida Public Service Commission Order No. 21928
of September 21, 1989 (see Exhibit 1).



Storage and Maintenance Cost

This is the cost to store and maintain the non-contaminated componcnt subsequent to
its removal from the nuclear facility and prior to its transportation to a new fossil
generating facility. The storage costs were based upon equivalent rental costs per
square foot.

Due to the unavailability of adequate storage facilities at the St. Lucie site, the monthly
storage and maintenance cost for the St. Lucie non-contaminated reusable components
includes the cost to transport the components to a storage facility at FPL’s Riviera site.

Because the operating license expiration date of the nuclear units is beyond FPL’s
generation expansion planning horizon (1999), the actual storage and maintenance
period is unknown. As a proxy, the projected base case expansion plan provided in
response to Staff’s First Set of Interrogatories to FPL regarding the Nassau Power Corp.,
Docket No. 910816-EQ (see Exhibit 2) was utilized. According to that plan, FPL
estimates a nced for generating units occurring approximately once every two years
subsequent to the year 1999, The average storage and maintenance period, therefore,
would be one year or twelve months. Twelve months was utilized in this study for an
cstimation of the storage and maintenance period.

Refurbishment Cost

This is the cost to refurbish the non-contaminated reusable component to a condition
in which the service provided by the component is equivalent to that provided by a new
component.

Traasportation Cost

This is the cost to transport the non-contaminated rcusablec component from the storage
facility to the new fossil generating facility.

Because the operating license cxpiration date of the nuclear units is beyond FPL's
gencration cxpansion planning horizon (1999), the actual sitc of the new fossil
generating facility is unknown. The FPL Ten Year Power Plant Site Plan for 1991-2000
was utilized in an attempt to-identify a potential new fossil generating facility site. In
that plan, DeSoto County possesses the largest number of potential sites and is the
approximate geographical center of the remaining identified sites. DeSoto County,
therefore, was used as the approximate location for the new fossil generating facility
in which the non-contaminated reusable components would be incorporated.

New Equipment Cost

This is the capital cost to purchase an equivalent new component for use at the new
fossil gencerating facility.

The prices arc based on the St. Lucic and Turkey Point Final Cost Report, Richardson
Cost Data, Means Cost Data, Purchase Orders and other miscellaneous sources.

Results

The cconomic feasibility of reusing the non-contaminated reusable component categories was
cxamined by considering the cost information shown in Exhibit 3. The Net Benefit of Reuse



reflccts New Equipment Cost less the sum of the Refurbishment, 12 month Storage &
Maintenance, Transportation to New Site and Incremental Decommissioning costs. A positive
Net Benefit of Reuse for a specific component category indicates that it is economicaily
justifiable to reusc the components in that category.

As shown in Exhibit 3, the following component categories were found to be economically
reusable:

St. Lucie Unit |:
Diesel Generators
Large Cranes

St. Lucic Unit 2:
Diesel Generators
Large Cranes

Turkey Point Unit 4:
Diesel Generators
Large Cranes

The particular items which comprise the Diesel Generator and Large Crane component
categorics shown above for Turkey Point Unit 4 are, in practice, shared between Turkey Point
Unit 4 and Turkey Point Unit 3. This accounts for the apparent absence of such items at
Turkey Point Unit 3.
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ORDER NO. 21928
DOCKET NO. 870098-KI

PAGE 4

amount given the cumplexity of nuclesr decommissioning
activities. -

We find that the record does support a contingency factor
of 2%% and it is approved.

Both utilities use the same methodology to determine the
escalation rate (foe converting the current estimated
decommissioning cost to ¢ te estimated decommissioning cost.
Wwe £ind this method ¢ ) and approve its use. We are not
accoptinq. however, in j9regate, either the utilities® orc
the staff’'s escalation

We agree with
escslation rates is -

‘Statf thet the determination of
e. We find the escalation rates
FPL tecommends for h of its nuclear plants to be reasonable
and thezeby approve the We €ind the rate Staff has
tecommended for FPC's auclear plaat to bde reassosable and
thetefore approve it. rho approved osealaeion gates acze as

follows:

Tuckey Point No. 3 $.0%
Tucrkey Point Mo. ¢ 4.9%
St. Lucie No. 1} s.0%
St.Lucie Ne. 2 ) $.08
A . :
Ceystal River No. 3 6.080%

LIS 1.1 2

CHINTION EAR] T’JIWI

The fundamental objective of a d.conntsstoninq trust fund
is to ensure the availability of adequate financial resources
to pay focr decommissioning at the lowest cost to utility race
payers. The management of the fund, therefote, must be
concecned with not only the presecsvation of conetcidbutions, but
with the putchasing power of those contributions as wvell.
Therefore, we f£ind that the appropriate investmeant strategy for
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Nasasu Power Corporation
Dockat No. 910816-EQ
Statr's First Set Of interrogatories To
Florids Power & Light Company
interrogatory No. 1
Page 10 of 10
Base Case Ex Plan
Without Nassau Power
Capacity Addition
Year , » %W) '
_ .Uult'l_,,:,‘ddod
— Al e -
: 1002 1.
18
L
208
1993
208
Scherer Unit Ne. ¢ 160
1904
Martin Combines Croio Mo. 3 _ LAl
Scherer-Unit Ne. 4 - L]
1008
| —— Y- 1-_L X )
l_ﬂ_ : v -
07 { St Ofer =
1998 Maren Coal Gasifention Combina® Cyals Unit 207
1009 — —
m —_ —
2008 Cou Gasificaten Combined Cyele L4
2004 : — —
208 |Cosl Gasificasen Combined Cyels 07
2008 — —
2007 cu Gasificaten w ﬁQL
2000 GU_G-_M_M_'.-_"& 507 _
2000 = —_
2010 Cesl Gasificaton Combined Cyels 07







EW!C ANALYS]S OF THE REUSE OF uou-courmn_msn NUCLEAR COMPOMENTS
(all cost data in $1991)

A. ST. LUCIE UNIT 1 COMPONENT CATEGORY DATA

............................................ 12 MONTH NEW
REFURBISHMENT STORAGE & TRANSPORTAT [ON INCREWMENTAL EQUIPNENT NET BENEFIT
DESCRIPTION CosTY MATNTENANCE TO NEW SITE DECOMMISSIONING cosT OF REUSE
Diesel Generators 280,000 $32,000 600,000 866,040 8,300,000 6,021,960
Large Crenes 200,000 18,000 150,000 63,070 1,000,000 568,930
Cabinets 2,000 26,000 3,000 15,700 14,000 (32,700)
Safety/Relief Valves 180,300 81,600 12,240 1,132,850 360,600 €1,046,390)
Low Voltage Motors 106, 600 400,360 266,300 1,215,480 303,200 (1,665,560)
Load Centers 12,800 50,600 34,500 2,407,240 364,000 (2,141,140)
8. ST. LUCIE UN1T 2 COMPONENT CATEGORY DATA
eesetasevenretressnaransanianantasivenbbas .- 12 MONTH o NEW
REFURBISHMENT ﬂm & TRANSPORTAT 108 INCREMENTAL EOQUTPNENT NET BENEFIT
DESCRIPTION ‘cosT MAINTENANCE T0 WEW S1TE DECOMMISSIONING cost OF REUSE
Diesel Generators 280,000 532,000 600,000 862,770 8,300,000 6,020,230
Large Cranes 200,000 18,000 150 ooo. 63,070 1,000,000 68,930
Air Accumutators 300 -3,900 450 5:310 4,000 (5,960)
jon Exchangers 84,000 328,000 1“ 000 122,090 620,000 (82,090)
Safety/Relief Valves 176,500 ‘04,080 12 300 1,035,150 353,000 (955,830)
Load Centers 11,500 60,100 39,'750 2,855,130 402,000 (2,534,480)
Low Voltage Motors 134,200 528,890 305175 2,067,260 381,200 (2,654,325)
C. TURKEY POINT UNIT 3 COMPONENT GA?E“' DATA ) .
----------------------------------- Sredacasases 12:MONTH NEW ,
_ nmlsnn  SYORAGE & ‘TRANSPORTATOM TNCRENENTAL EQUIPHENT NET OENEFIT
DESCRIPTION CcosT MAINTENANCE JONEW SITE DECOMMISSIONING CosT ‘OF REUSE
ton Exchengers e 3,600 100 3,590 100 (7.190)
Cabinets 1,250 2,400 2;000 ‘2 310 10,000 (7,960)
sefety/Relief Valves 400,000 75,600 100,000 389 800, 00K €164, 760)
Low Voitage Motors 161,750 102,480 250,000, 343,760 621,000 (216,990)
Losd Centers 171,100 43,008 250,000 1,511,590 1,526,786 (448,78)
0. TURKEY POINT UNIT & CONPONENT CATEGORY DATA ) )
----------------------------------------------- 12 0ONTH o NEW
REFURS ] SHMENT STORAGE & TRANSPORTATION TNCREMENTAL EQUIPMENT NET BENEFIT
DESCRIPTION cost MAINTENANCE T0 MEM SITE DECOMMISSIONING ‘COSY OF REUSE
Diesel Generators 600,000 36,000 1,250,000 861,530 7,000,000 4,252,470
Large Cranes 200,000 18,000 150,000 62,830 1,000,000 569,170
Air Accumulators 2,300 5,940 10,000 51,320 16,000 153,560}
Ton Exchangers 141,400 14,760 75,000 88,070 132,500 (186, 730)
Safety/Relief Valves 555,750 110,160 125,000 581,010 1,111,500 €260,420)
Low Vol tage Motors 204,900 151,200 400,000 641,770 1,095,300 (302,570)
Losd Centers 229,300 55,440 350,000 2,112,‘000 2,152,980 (59%,560)

BM/FNG 11/91 C:RESULTS
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