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CONCEPTUAL PROJECT ASSESSMENT

CPA NO, 9742
TITLE: SPENT FUEL POOL ISLAND PROJECT

COST ESTIMATE: 34,353,627

ORIGINATOR: W. Henries & SFPI Engineering Team &/¢
ENGINEERING PROJECT MANAGER: S. Dahigren DATE. /O/18/9 7~
ENGINEERING SECTION HEAD REVIEW: W. Henrie DATE: s/43/9 7
COGNIZANT PSS REVIEW: <. >lw R 704 DATE: ,?/,%-7

DATE: 10/9/97

PURPOSE/PROBLEM(S): .
This CPA describes the work required to create a Spent Fue! Pool [sland (SFPI). The purpase of the

SFPI creation is to permit, along with other planned activities, the unencumbered dismantling of the
remainder of the Maine Yankee plant. A conceptual overview of the proposed SFPI is provided on
the following pages and more thorough descriptions of the proposed installations are provided in

Attachment A of this CPA.
RECOMMENDATION(S):

Proceed with the SFPI design and construction as described in this CPA. Due to the requested
expedited schedule of this effort, final design details will be developed and appraoved by the SFP1

Project Team.

PRCJECTED SCHEDULE: '
CPA approval 10/16/97; EDCR PORC approval 12/31/97; Installation & Testing complete 3/30/98.

ATTACHMENTS: (1)Completed Team Assignment sheet (2)PAR and SFP| Cost Benefit Analysis {In
lieu of Financial Analysis Form), (3)Estimated REM expasure sheet, (A} SFPI Design Details

ROUTING FOR APPROVAL:
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PURPOQOSE (continued):

As the decommissioning and dismantling of Maine Yankee proceeds, the current spent fuel poal
(SFP) support systems (i.e. PCCW/SW for pool coagling, electric power, building HVAC, etc.) will be
gradually removed and replacement components and systems will have to be installed to allow safe
operation af the SFP until the spent fuel is rermnoved from the pool and/or from the site.
Decommissioning studies prepared for Maine Yankee indicate that rapid creation of a SFP! results in
the most cost effective option since its creation speeds up the overall decommissioning time line.

Based upon this canclusion, Design Engineering was instructed te design a new SFP{ and to aim for
an April 1, 1998 operability date. Given this ambitious schedule, the Design Engineering Team
reviewed the SFPI plans from Yankee Rowe and Connecticut Yankee and selected the foilowing
basic SFP1 support systems: (Naote: Detailed descriptions of each of these support systems are
provided in Attachment A of this CPA).

It should be clarified that the creation of this SFP “Island” is not sufficient to provide the desired “coid,
dark plant.” Additional work, separate from this effort, will be required to power non-SFPI electrical
loads and systems which will be needed for some of the plant decommissioning time-frame. These
needs are currently being identified and it is anticipated that subsequent engineering efforts will be
performed to resoclve the identified needs.

Spent Fuel Pool Cooling:
The existing “primary side” spent fuel cooling operation which utilizes P-17A/8 and E-25 will remain

essentially as-is except that it will be powered by the new SFPI electrical system and new giobe
valves will be installed {replacing the existing pump discharge gate valves) which will permit throttling
of the system to improve the performance of the existing pumps (i.e. push the pumps back onto their
pump curves). The “secondary-side” cooling, currently supplied by PCCW/SW, will be replaced by an
air/fan-cooled system. The fan coolers will be instailed on a new diked structure (to assure
containment of any potential leakage of the system's glycol solution) and will be located to the north
of the Boron Waste Storage Tanks (BWST). (Note: The use of ethyiene glycol has been avaluated
and approved for the proposed usage.)

Spent Fuel Pool Make-up, Chemical Addition and Fiitration:

The current purification system (which will be re-powered via the SFPI's new electrical system) will be
used for filtration on an as-needed basis. The proposed “boron addition system” will consist of a the
ahility to connect a simple temporary system (tank, mixer, pump, hoist and funnel) which can be used
when/if needed. An underwater ion exchange demineralizer system, which will rest on the bottomn of
the SFP, will operate either continuously or on an “as-needed” basis. Primary and secondary make-
up capabilities will be provided. The primary system will have normal make-up provided by either the
PWST or truck. Emergency make-up is supplied either from the fire pond (via P-4 or P-5} or the
plant's Wiscasset Town water connection. Secondary make-up and glycol addition will be available
via hose connections and system feed and bleed. The hose connections will be provided with
appropriate check valve/back flow devices.
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Electric Power:
Dedicated electric power far the SFP! will be provided to eliminate the current SFP’s tie to the

remainder of the plant. The conceptual design calls for the use of existing transformer X-16 and the
instailation of a 2500/3125 KVA step-down transformer and outdoor unit substation. This 480v power
will supply existing MCC-11B and a new SFPI MCC (Note: The “new” MCC is currently a spare which
is located in the Warehouse). The ability to power the SFPI loads via a manuaily-started diesel
generator connection will be provided. The decision to use DG-2 for the back-up power supply or to
purchase a new DG is stiil being evaluated. Necessary local emergency lighting and electrical power
outlets and UPS power supplies for Security and Operations will also be provided for the SFPI.

HVAC:
A new HVAC system will be installed for the Fuel Building so that the existing multi-building HVAC

system can be dismantled as part of the decommissioning effort. The new system will consist of inlet
air louvers, dampers (manual), and filters, Two building exhaust fans will be roof mounted. A
minimum flow fan will be used for winter operation and a high flow fan for summer operation. The
existing exhaust ductwork in the Fuel Building will be used for the new sysiem. Required ductwork
modifications include the appropriate sealing of the M-line penetration into the PAB. Radiation
monitoring and sampiing capability of the system’s exhaust will be provided. Electric resistance
heaters will replace the existing auxiliary steam system.

The foilowing modifications to the existing Gatehouse HVAC system will be required to accommodate
the new Control Room/ Security CAS area : (a) repower the area from the SFPI electrical distribution
systern and (b) install a new roof-mounted chiller to repiace the current system’s reliance on SCCW.

Security Modifications:
Security modifications associated with the SFPI include relocation of the plant's vehicle threat barrier

system so that it only protects the SFP, relocation of the CAS to the Gatehouse area (where it will
share a room with the re-located contral roomy}, and medifications to various area alarms, detectors,
gates and barriers. (Exact details will be maintained as part of the revised site SAFEGUARDS
security plan.) Security inspections for personnel requiring access to the Fuel Building will be
performed at the El. 36' entrance from the PAB. It is anticipated that this area may eventually
become the HP Checkpoint after the remainder of the plant has been de-contaminated.

Instruments and Controi/Control Room Re-location: _

A remote monitering station/control room for the SFP1 will be created in the current Gatehouse area.
In addition to kitchen, bathroom and communication facilities (normal and emergency), the following
PLC-based instrumentation will be provided: level instrumentation and alarms, temperature indication
(2) and alarms, SFP power supply monitoring and SFP RMS monitaring. The PLC control system will
be installed with sufficient reserve capacity to permit the addition of future plant systems which will be
selected in conjunction with the Qperations Department as part of the planned phase-out of the
current control room. 1t is anticipated that additional architectural enhancements to the new control
room will be installed after the SFP! becomes operational and the existing security force manpower is
reduced. Eniargement of the new control room into the current Security locker area and the
installation of a window in the west wall are envisioned.
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Fire Protection:

A fire detection and alarm system will be installed to monitor the new SFRI as directed by the Maine
Yankee Fire Protection Coordinator. It is anticipated that the existing exterior fire main and hose
stations, backed by the existing fire cumps, will remain functional for the life of the SFP! and will be
sufficient to provide adequate SFP! fire protection.

Radioactive Waste Processing:

The SFP! will initially depend upon the plant’s existing waste processing systems. The existing Fuel
Building sump pumps (P-59A/B) will continue to pump accumulated wastes to the RCA building.
Current plans call for the installation of isolation valves and a tee-connection into the sump discharge
piping which will permit the SFPI wastes to be connected to the to-be-designed future treatment
system and/or storage tanks which may be used in conjunction with a to-be-named waste
processing/disposal vendor.

SFP! Design Basis:

Due to the expedited schedule of this design change, definitive licensing and design basis guidance
for the SFPI1 do not currently exist. Ravisions to the Plant's Technical Specification and FSAR are
currently in progress. Similarly, changes to the safety classification of existing (and future} systems
are in progress. It is anticipated that final completion and review of the design and licensing basis
changes will not be completed untit December 1997. In order to proceed with the SFP! design
change, the following design basis assumptions have been made. All of the assumptions wiil be
verified prior to approval of the EDCR in iate December, (Note: The assumptions were made based
upon our review of the Yankee Rowe and CY designs.)

1. The new SFP! systems will be classified as NNS (non-nuclear safety) based upon the inherent
passive safety of the Maine Yankee SFP, the significant amount of time available for plant
operators to respond to any system failure and the availability of back-up systems. The current
applicable Chapter 14 accidents (fuel handling and cask drop accidents) only rely on the height of
water available above the top of the spent fuel (>23' based upon draft TS 3.1.1). Very
conservative estimates currently indicate that when the SFP! goes into operation next April the
minimum time required for the peol to begin beiling, assuming a complete loss of SFP cooiing, is
approximately four days. A spent fuel pool heat-up test will be conducted to more accurately
predict the current and projected future pool heat-up rate. Based upon the experience at Yankee
Rowe, we anticipate that significantly more than four days will be available for operators to restore
pooi coaling (and other SFPI functions). Although the new SFPI1 systems will be classified as
NNS, a substantial level of quality will be engineered into them based upon the planned
engineering oversight and functional testing. A more detailed discussion of the “good,
commerciaj quality” design parameters utilized for each sub-system design is provided in
Attachment A of this CPA. (Note: The SFP! design dees not consider a radwaste processing
accident to be credible due to the small amount of waste being generated by Island operation. It
is assurned that the Liquid Radwaste Incident (14.21) wiil either be removed from the FSAR prior
to the SFPI commissioning or that clanifying language will be added to the FSAR eliminating the
SFP! as a scurce of concemn.)
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SFP! Design Basis (continued):

2.

Given the time available for operatar interventicn noted above, system redundancy is not
required. In order to assure the design adequacy of the new SFP) system, built-in spare active
components are planned for the new secondary-side cooling pumps. (The existing primary side
pumps (P-17A/B) provide similar buiit-in spare capability.) This small increase in cost will permit
on-line testing and maintenance activities. In-addition to the built-in spare pumps, the currently
yellow-tagged hose connections (both fire water and SCCW) to the E-25 heat exchanger will be
maintained and made permanent as part of this design change. A fire hydrant hose connection to
the Wiscasset water supply, located adjacent to the Fire Pump House, will provide added back-up
capability to the current Maine Yankee plant fire water system.

The normal SFP make-up water system will be designed to provide for a maximum SFP boil-off
rate of 60 gpm. Narmal make-up will draw from the PWST (which will be insulated and have it's
current auxiliary steam heater replaced with an electric resistance heater). Emergency make-up
suction sources include the fire pond and the Wiscasset town water system.

Seismic design and 1E qualification of the new instailations is not required. Aithough not
required, the existing SFP cooling lines have been seismically evaluated based upon their
previous SC-3 classification and all new components will be installed using good
structural/seismic engineering principles to assure that they will be available, within the time
provided for Operator action, even after a significant seismic event. Similarly, structural loads will
be as defined in the Maine State Building Code (wind, snow, rainfall, etc.). Electrical design will
be in accordance with the National Electric Code (NEC) and appropriate Maine Yankee

standards.

Since 10CFRS50.73 requires emergency back-up power for the SFP! security system and
ANSI/ANS 57.7 recommends emergency back-up pawer for SFP monitoring, we will provide 2
hour UPS power supplies for both the Security and new control rcom’s monitoring systems. A
manually started diesel generator will be used o provide power beyond the 2 hour coping period.
{Note: The availability of this diesel enhances the NNS classification arguments made in ltem (1)

above.)

Specially designed ventilation for the SFP area and for the new control room is not required due
to the age of the spent fuel. Ongoing fuel and cask handling accident analyses will demonstrate
that the anticipated doses at both locations are considerabiy beiow the applicable regulatory

limits.

Radiation monitoring of the new SFP1 ventilation system exhaust will be required in order to
comply with Maine Yankee's Offsite Dose reporting requirements. Radiation monitering of the
secondary-side cooling system will not be required based upon the same arguments used to
eliminate the PCCW radiation monitoring (i.e. the secondary side pressure is greater than the
primary side pressure and there is adequate level indication of both ‘systems to assure rapid
leakage detection. Additionally, the need for a periodic sampling program Is being explored with

Chemistry).
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SFP! Design Basis (continued):

8. The conceptual revisions to the site Security response plan are based upon our review of the
SANDIA evaluation of Rowe and CY. We believe that the design is conservative and the actual
SANDIA evaluation of Maine Yankee may permit elimination of the re-location of the vehicle

threat barrier system.

9. A thermal analysis of the spent fuel pool concrete and liner is being prepared to demonstrate the
adequacy of both items at the anticipated “worst-case” temperature of 212°F. The SFP caoling
piping, heat exchanger and pumps are also being re-evaiuated at this elevated temperature.

10. Patential draining of the SFP via freezing of the fuel transfer canal or operator arror will be
addressed as a parallel effort via either (a) abandonment of the canal and plugging it with
concrete, (b) permanent installation of the coffer dam ar (c) installation of blank flanges in lieu of

or adjacent to FP-21.

11. The new 1000 ppm minimurn baoron cancentration specified in the draft technical specification is
not anticipated to present any real operator action concems since the current concentration of
boron in the pooi greatly exceeds this value and loss through evaporation is anticipated to be
negligible. A small manual system will be provided simply to assure its availability.

12. Pooj chemistry and cleanliness will be monitored and maintained by means of the described
filtration and demineralization systems. The need for a new UV treatment system to handle
possible organic contamination concems was considered and rejected at this time due to the past
operating history of the pcal (i.e. there has never been an organic contamination problem). This
decision will be reviewed after the new SFPI has operated for a reasonable period of time.

Procedure No. 17-301 Rev. No. 8§ . .
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List of Attachments

(1) Completed Team Assignment Sheet

(2) PAR and SFPI Cost Benefit Analysis (In fieu of Financial Analysis Form)
(3) Estimated REM Exposure Sheet

(A) SFP1 Systern Descriptions

(A1) SFPI Cooling System

(A2) SFPI Purification And Make-up Systems

(A3) SFPI Ventilation System

(A4) SFP! Electrical System

(AS) SFP! Security System
(AB) SFPI Instrumentation & Controis System

Procedure No. 17-301 Rev. No. 6
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PRQJECT TEAM ASSIGNMENT TTRACHMENT (1)

TITLE SPET Fuer ool 1S0eATION FERCIECTID NG..' 9 ?-— ¢(-/2

The prciect team will te made up of plant personne! assigned Sy apprecriate managers to represent
varicus crganizations. These individuals are expected to becsme cognizant of, and assist in, the

develocment of enginesring projects by:

assessing the impacs of the project relative to nuciaar safaty, perscnnel safety, stant cperaticn, maintainahility of piant

a.
ecuicment/sysiems, zerscnnel training needs, ALARA consideratiers, and the adequacy of funcicnal testing.

b. inferming the Cagnizant Engineering Managar of any known or susteced canditions that mignt cause an unreviewed safety

[eia]glad- 1oy
inferming tha Prejec: Manager of any constraints in licensing sutinitizis preparad throughcut the course of a project
a. inferming the Prcjec: Manager of any constraints or scope changes (at may impact schadule orcost

e. icentfying canfiguraton documents potentially affected by a medificatien and sreparing changes for configuraticn
documents and catabases impacted by a modification, as necessary.

f. providing input to selected project documents, as apprapriate, for insgectability; acceptance critenia; proper application of
¢ades, speciiicatens and standards; documentation and racords requirements,

Encineering Plant

® Eiectrical Design 1. 8OMMER 8 Qperations J. MUES

& Mechanical Design J. NoFAER {cegrizant PSS)
8 Structural Design b, mA GRAREw/ g Plant Eng. _J. BROwWN

8 Lieensing : @ Elec, Mamt._g_g;ﬂ_r

- @ Reactor Eng.  [L._R\VAKD _ : & Mech. Maint. €+ woeduild
@ISINST Coord. g &C Maint. K8y !ST
@ Computer Eng. ' 8 ALARA R ANAmS
@Consultants 2 QA — L. Loy

® Procurement Eng. J. FaRBANKS g QC

@Eng. Asst. (BAG) . ® Other sy ). keTS
& Other faal, mus,_ < NAHLGREN € RRAFTINVG ™M RicHARNS

® YNSD éne cnp__§. emAIES ® 0850 . 6. GRAMEY

ynoert

@ Purchasing _ C.T\SB&TS & Firg Prot. Cacrd,_M. _CummiAi6-S
@ Stores a Faciiities
2 Training M. WYmnAR a Qutage Planning

a Simulater 8 OPIT - ;;h_&i% :

&1 Safety 5. oo ER € Security r_i T gg R4

g Haz, Waste Ccord. ® Other cusm _L. THRNEURG

® Rad Cantrols b HICKEY O Vendor
M o Craft

APE

f/z///g-/é’f’r"' %}Ze@;‘ 9//7/47 Y c!7
Pr&igetftanager / Cate Cog. Eng. Manager / Date t Manager /Date ' |
{Procagura 17-313, Rav, 1, Page 8 of 11) (Attachmentt 8)
9'7‘4.2 e do
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Page 4 of 10
ATTACHMENT A Cantinued (Page 1 of 2}

MAINE YANKEE
PROJECT AUTHORIZATION REQUEST
A, PARNo:97-042 Capital: P Deferred: =
O&M: [ Insurance Claim: !

B. TITLE:SPENT FUEL POOL ISOLATION

C. BRIEF DESCRIPTION: The'spent fuel poal will be isalated from the rest of the plant. This will inclt
but not limited to the following: spent fuel pool caoling, filtration, chemical addition, fuel builcing HV
control room relocation, sacurity perimeter reductions, fire protection isolation, and the associc
giectrical changes required to isolate the fuel building from the remainder of the plant.

D. PROJECT DESCRIPTION/DISCUSSION/JUSTIFICATICN: (Information from Estimator's worksheet Part
Ses artached cost benefit analysis for justification.

TOTAL ESTIMATE: 51.353.¢

[ Figurs Detrmined on Esumator's Workshest 24

E. MILESTONE SCHEDULE: (MONTH/YEAR) F. ROUTING FOR APPROV/
PLANNING/PRELIMINARY ENGINEERING PHASE: . —‘f:"'/’ ?[%"
‘ _ Steven Dahlaren__09/3C
ESTIMATED START DATE: _ 08/13/97 AN Originator
ESTIMATED FINISH DATE: 12/15/97 RO
' Department Manager
CONSTRUCTION/INSTALLATION PHASE:
! Pfant Manager
ESTIMATED START DATE: 01/14/98 (For Plant Depts.)
ESTIMATED FINISH DATE: 03/23/98
Cognizant VP
~ . ..'"\\‘ ’—: ';-:T'j‘--
ACCEPTANCE PHASE: | = Voo G208
‘ _Cost Managamsant )
START DATE: 03/24/28 T (Funding Revigw)
FINISH DATE: 03/31/88 .
VP Fin. & Adm.

(Al Capital PAR's > §50.000)

Prasident (O&M PAR's
> §250,000 and ait Capital PAR's)

Accaunting (All PAR'S;

RETURN COMPLETED FORM TO ACCOUNTING

MengMlam AMEE-AG -
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ATTACHMENT A Continued (Page 2 of 2)

F. ESTIMATORS WORKSHEEZT PART [: (Include in "Justification for Project” Part O Page 1)

Dces project replaca cr update an existing system?

Does project requirz stocked spare parts? (If YES complete Part [l [ine 8)
What is the) EDCR #37-042 and CPA # 97-042

Safety Related?

Is an environmental related permit required?

Emergency preparedness related?

Mandated by (NRC, Siate of Maine, OSHA, etc.)

NoO oA LN

@

ESTIMATORS WORKSHEET PART Ii:

ENTER THE ESTIMATED AMOUNTS FOR EACH AREA u

™

MAINE YANKEE LABOR AND OVERHEAD

FEES - PERMITS - LICENSES

CONTRACTED SERVICES
ENGINEERING/PROFESSIONAL (YNSD)}

TECHNICALUCRAFT
OTHER/ PROJ MNGMNT / SCHED / COST

bl

4, MATERIALS, PARTS, SUPPLIES & STOCK ISSUES™

5. SALVAGE-CREDIT
6. AFC - use 1%/mo. x 50% Const. Caost x project length

(only for projects over $30,000)
7. TOTAL ESTIMATE (includes 10% contingency)

8. NEW INVENTORY REQUIREMENTS
9. REMOVAL COSTS INCLUDED IN TOTAL PROJECT COST

(Project Costs § __ x Est % for removat)

H. PROPOSED FUNDING

PRIOR YEAR(S) EXPENDITURES
PAR#orB/L Amt

-
=2
YE2

NC

YES
NC
NC
NC

S___10.90C
0.0C

1.238.40C

1.273.382

70.00C
1.327 860
0.0C

38.201

3 0.00

S 0.0C

S .00

CURRENT YR. FUNDING SOURCE AND AMT.  97-042 $2.000.000

TOTAL CURRENT YEAR FUNDING '
FUTURE YEAR(S) ESTIMATE :
TOTAL PROJECT

**INCLUDES SALES TAX & SHIPPING e
! TG 47'42- S

e ugde Mas
P
DR U /d

—2.000.000

2,353,627
S 4383.527
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SPENT FUEL POOL ISOLATION
COST BENEFIT ANALYSIS

PURPOSE:

[t has besn proposed that the Spent Fuel Pool and supporting systems be isolated from the
remainder of the plant in order to better support piant decommissioning activities. Currently the
Spent Fue! Pool is supported by numerous systems and components not located within the Spent
Fuel Pool Building. This analysis will examine the potential cost benefit of creating a Spent Fuel
Pool “isiand™. while also considering potential affects on personne! and plant saferv.

ASSUMPTIONS:

The latest “Decommissioning Cost Analysis for the Maine Yankes Atomic Power
Station™, prepared by TLG Services. assumed thar a Spent Fuel Pool island would be created ro
support decomrmissioning activities. This study is being used in preparation for the upcoming
FERC rate case.

This cost benefit analysis will be valid regardless of whether the Maine Yankes plant is
decommissioned by Maine Yankee personnel, a Decommissioning Operating Company (DOC),
or some combination thereof.

The ultimate purpose of this project is to allow for the decoramissioning of the Maine
Yankee plant, unencumbered by the presence of operating, pressurized. or energized equipment.
The Speat Fuel Pool isolation project will accomplish the majority of work required o reach this
objective; however, additional projects will be required in order for the plant to reach a fully

“deenergized” state.

The removal cost of operating equipment, that will be abandoned as a result of this
project, has not been included in this analysis. This is a reasonable assumption, as Maine Yankee
is currently decommissioning, and removal cost for all equipment, currentlv installed, is included
under decommissioning costs. The removal and disposal cost of any new equipment installed by
this project are included in this analysis.

The majority of the equipment installed by this project will be installed in non-
contaminated areas, and is assumed to be {Tee released as part of future dismantlement. New
equipment, that is assumed to become contaminated, includes HVAC motors, the unit heaters
closest to the pool, the Spent Fuel Pool fiitration and chemical addition skids, as well as a new
fuel pool skimmer system. It is assumed that these waste will be compacted as necessary to
obtain at least a 60.1 Ibs/ft’ density, and will be disposed of at the current cost of $5.50 / Ib.

The man-rem estimate found in the current TLG decommissioning cost study represents
dose received by personne! directly invoived in the decontamination and dismantlement

YT e et e e
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activites, as well as associated health physics personnel. As decontaminationand
dismantlement actvity duradons are reduced, a corresponding reduction in dose is recognized.
The dose savings used in this analvsis represents the difference benwesn the man-rem estimarte
found in the TLG cost study and thar found in the Generic Environmental Impact Study. This is
roughly half of the dose savings calculared using expected reductions in decontamination and
dismantlement activity durations. It is assumed that decon activities would be undertaken, to the
extent necessary, to remain under the man-rem estimate found in the GEIS. This assumption is
consistent with the PSDAR. The cost of adcitional "loop decon™ acrivities is not considered in

this analysis.

It is assumed that the amount of marezials required o be stocked is negligible, when
compared to the amount of stock items required currently for Speat Fuel Pool support sysiems.
Any spare parts required to be stocked. that are not currently stockead. have besn included in the
project estimate.

While substanrial changes to tax and insurance rates are sxpected due to piant
decommissioning, these are not a direcr result of Spent Fue!l Pool isolation, and will not be
considered in this analysis. '

The schedule for Spent Fuel Pool isolation is artached. As a summation. the EDCR
should be complete by 1/98. with installation and testing being completed by 4/98. These dates
support the current decommissioning schedule found in the PSDAR.

The construction of 2 Independent Spenat Fuel Storage Installation is assumed to be
completed in a time frame which would permit the spent fuel to be transferred out of the Spent
Fuel Pool by June of 2003. This is consistent with the assumptions made in the TLG cost study.

The cash flow graphics are attached for the Spent Fuel Pool isoiation project. The current
cash flow projections estimate that approximately two million dollars will be spent in 1997, with
_ the remaining 2.35 muillion dollars being spent in 1998.

The isolation of the spent fuel pool is not required by regulation. and no regulatory action
would be expected if the fuel pool island would not be created.

ASSESSMENT OF NEED:

This project is not required to mest regulatory requirements, and thus is not categorized
as mandatory.

Additionally, it is not required for the safe operation of the plant (or Spent Fuel Pool and
associated systerns), and would not be viewed as a critical project. While the creation of a Spent
Fue! Pool island may decrease the probability of damage to fuel pool cooling and auxiliary
systems during the demolition of the plant, it is not essential to the safe operation of these

systems. e e e ——— e o4t o et e #
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The Spent Fuel Pool [solation project is categorized as importans. This classification
includes projects which are economically justifiable, based upon the resulting cost savings.

ALTERNATIVES:

1) Isclation of the Spent Fuel Pool island in order to allow for the decommissioning of
the Maine Yankes plant. unencumbered by the presence of operating. pressurized. or
energized equipment. This altemative is reflected in the latest “Decommissioning Cost
Analysts for the Maine Yankes Atomic Power Station™, as prepared by TLG Services.

2) Ctilize the current svstems to maintain the Spent Fuel Pool and associated auxiliaries
in their current configuration. Demolition activities would be “engineerad™ so as not to
damage active systems required for speat fuel pool cooling. Additional activities
resulting from this aporoach would include: heavy load drop analysis’. determinartions of
electrical equipment. additional component danger tagging by operations. labeling of
systems approved for demolition to allow craft identification. etc. An overall increase in
the decommissioning cost estimate would be expected if this alternative were selected.

3) The third altemative considered was to implement some portion of the proposed
project. [t has been determined that the benefits of ensuring that the plant is in a
deenergized state can not be fully realized until project completion. Thus. by delaying, or
canceling, some portion of the proposed project, the return on invesiment would not be
realized.

QUALITATIVE BENEFTTS:

The proposed project consolidates systems and equipment important o maintaining the
spent fuel in a safe manner, and in accordance with plant technical specifications. These systems
would be isolated from the remainder of the site, which will become, effectively, a demolition
site. This will protect workers from energized systems, and critical systems from demolition
activities. Creating a Spent Fuel Pool island will inherently increase safery, both for the worker

and the plant.

The creation of a Spent Fuel Pool island also allows decommissioning activities to be
undertaken in a much more =fficient and expedient manner. This allows the entire
decommissioning process to be completed in a shorter time frame. The cost benefit of being
“green in seven” as opposed [0 being “gre=n in eight or nine” is not limited to the quantitative
benefits found in this analysis. The consolidation of decommissioning activities within a shorter
time frame, allows the truncation of expenditures that represent “support™activities earlier, thus
reducing the overall decommissioning cost. This reduction of cost is not being quantified within

this analysis.

In addition, the Spent Fuel Pool island approach is essential to the successful completion
of our mission to safely and cost effectively decommission the Maine Yankes plant, while being
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responsible to our community and our emplovees.

RECOMMENDED ACTION:

The results of this cost benefit analysis support the estimated expenditure of 4.35 million
dollars in order to isolate the spent fuel pool. The pay back period is approximately two years
with the overall cost benefit of over ninetesn million doilars, net present value. through the end
of decommissioning. [n addition, the implementation of this project will substantially enhance
the safety of the work place, throughout the decommissioning process.
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CASH FLOW MATRIX

Discount Rate 10.0% :
Years from 1997 ' | 2 3 4 3
DESCRIPTION 1997 1998. 19991 2000 2001 2002 TOTAL
Costs ;
[nitiaj {nvesement 2.000.000i 2.353.627 0 0 0 0 4,323,527
Additional Waste Disposal 0 0 g 0 0 23.338 13338
Cost :
Additional Removal Cost . 0 0 0 ¢ 130.000 L30.000
Tocal Nominal Costs 2.000.000 2.333.627 0 0 0 173.338 4. 328,663
Present Value 2.000.0000 2.139.661 0 0 0 107.629 4,247 297
Benerits
Impact on Operations 0: 120.000 60.000 60.000 240.00C
Impact on Vaintepance 0 160.000 240.000 240.600 240,000  160.000 1.045.000
Impact on Security 0 240.000 360.000: 360,000 360.000 240,000 1.360.000
Impact on Engineering 0- 1.320,000 1.320.000° 1.320.000. 1.320,000 1.320,000:  6.600.000I
Impact on Personpel Dose 0 94,640 189,230 189.230 189,280  182.520 842,000
Impact on Demolition i 0: 2.350.000 <,700.000! 4,700,000 4.700.000 <.550.00Q ZI.OO0.000E
Activities ; : !
Totai Nominal Benetits ; 0 4.284,640 6.869.280: 6.369.280 6.309,280 6,452.520  31.283.000
Present Value ' 0 3.893.127 5.677.091. 3,160,997 - 4.630.830 4.006,307  23.390.347|
i ‘ : |
i : . i . |
Towal Nominal [mpagt T (2,000,000 1.931.013 6.369.280. 6.369.280 6,309,280 6,279,182  26.733.035
Cumulative Nominal Impact® (2.000.000%  (68.987) 6.800,293 13.669,573 20.478,853 26,758,035 {
i ! : !
Total [mopact (NPV) F(2.000,000n 1.735.466 35.677.091 3.160,992 4,630,830 3.898.878&  19.143.257]
Cumulative tmpact (NPV) § (2.000.000%  (242.534) 5.432.537 10.593.549 [5.244379 19.143.257 |
' tnc Y742 mie OO
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CASH FLOW DETAILS

,,,,,,

DEICRIPTICN

Caosts

Initial Investment Scent Suel Poal [solation 4353627 dollars
TOTAL COST - 4353627 dollars

Additional Waste Disposal Cost HVAC motor weight 453 ibs

HVAC unit heater wight , 200 lbs
-SFF fiitration/chem addition/skimmar weight 3550 lbs
“TOTAL weight 4205 tbs
Disgosal coast per pound 5.55
‘TOTAL COST 23337.75 dollars
Addifional Remaval Caost :Margower 10 people
,,,,, '‘Duration in weeks ‘ 15 weeks

1} " "

| iHours per wesk ; 40. hoursiwesak
iCast per hour ~ 25.dallars/hr
! : :
'TOTAL COST 150000 dollars
i -

Benefils '

Impact on Operations 'Manpower : 1:people
iDuration in years - 2'years
|Hours per year i 2000; haurs/yr
!Cast per hour ' : 6Q:dollarsihr
i . i
ITOTAL COST 240000 dailars
I : !

Impact on Maintenance |Manoower : leeoo!e
{Duration in months : 52'months
iHours per month . 168.67 hours/month
iCost per hour . 80:dollarsihr
I : |
ITOTAL COST 1040020.8:doilars
p i

. | : |
) Impact on Security IManoower in peapile per shift 3ipeople

o0




——

:Shifts per day 3:shifts/day

:Duration in months : 52'months

‘Maours per monih 16&.37 hours/month

20 dollars/hr

‘Cast per haur

TOTAL CQST 1560031.2:dollars
Impact gn Engineering ‘Manpower 11 people
{Duration in years _ S.years

iHours per year 2000 hourslyr

.Cost per hour

60 dollars/hr

TOTAL COST 6600000.doliars

Impact on Personnel Dose

GE!S Dosa Sstimate ' 1115 Man-ram

TLG Stucy Dosa Estimate 346 Man-rem

:Dose savings 168 -Man-rem

iCost per Man-rem

5000 dollars/man-re

TOTAL COST 84500Q . dollars
impact ot Demalition Activities _Estimated cost with “isiand” © 42000000 dallars

Work difficulty factor ! 50 percent”

-TOTAL COST 21000000 dollars

* This factor was estimated at 100 percent by the D&D contractor at Yankee Rowe
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Spent Fuel Paol Istand Schednin

— ; 98 i
Activity | Orig | Rem Early Early (Resource] Budg [Budgotad AT SEP 1 ac " NOV | DEG T | FER | 9 R “APR | MAY |
0 _fDur Bur | Start | Finish | 1| MiMes | Cost ooy~ 527006 1500210 011241 B 822295 1219262 b 4232 m!oe A320274 111828
Bl Henrles - 233874510 ey e _ |
SFPI-052 | 420°] 420°[08SEP87 [1BNOVST [DO 200.00{ 14,000.00 Perform New Plping Analysis
a7:00 16:59 {'I- TN} ALY
SFPI-057 40 40:095EP97 15SEPST |DF 20.00; 1,400.00 t}?ev’aw TE for Rinvi of Baric Acfd Wasie Tank i
a71:00 16:59 ﬂii'/ :
ll . ]
SFPI-058 40 401095EP9T | 15SEPST |DF 20.00] 1,400.00 Lﬂav.'aw TE for Rmwvl of New Fuel Cover & Misc ltem
07:00 16:59 ! |\].b i
SFPI-059 240; 240'09SEPA7 ‘20031’97 iBo 120.00 i 7,200.00 '\Daslgn Platform & Stairsifor New Fuel Area
. 07:00 16.5 WW
. . S ,
SFPI1-051 1501 150|NMMSEPSY [07OCTIT |JW 50.00) 3,500.00 Wehicle Threat Analysis Review ' !
07:00* 16:59 |- NLZ i3/ '
SFP1-021 40]  40|23SEP97 |29SEPAT |BH 20.00| 1,400.00 Remw cPa | ,
H 07:00 16:59 ' BV Y l H
| i ‘
SFPI-056 60 60[I0SEPST {OBOCTO7 (DM jo.ee| 2,100.00 Wevtew of Vendor Calcs of SFP Bolling Effecls i
07:00 16:59 1\..2. !
. : i
SFPI-133 40 40/010CT87 1070CT97 |DM+ 60.0¢| 4,000.00 Xfrnr Mounﬂng Deta"s
07:08 16:59 Ay ; i
| {
SFPI-051 40 401080CT97 [140CT87 |DRF 40.00§ 1,600.00§ t \braﬂlng of Ravisad Veliicle Threat Sysl‘em
: 07:00* 18:59 i I ,
.. . . : I | ;
SFPI-059 | 120]  120{090CT067 1290CT87 |DM 60.00| 4,200.00 \Eng Review of Fuef Aroa Platform & Stair Dasign i
. 07:00 16:59 Awi 4V I l !
T ! .
SFP1-089 | 40|  4ol140CT97 120007197 |SE1 40,00  0.00 i Sys:a'm Eng Review of Equip/identify Raquirements
i 07:00" {16:59 I ok :
i " .
. 1 . H . i
SFPl-089 : 80 80|2100T97 0INOVET SE1 80.00‘ 0.00 l ‘Prep TEs far Eq"fp,nen[ Remaoval
07:00* 16:59 Ch e
. ! : b
SFPI-052 | 250 250 ZSOCTBT 1IDECIT  |MM 100.00| 7,000.00 : New p,?,;,,,, Analysis Review Sioqt ' i
07:00 16:59 l AR S Y i bip: ol
‘ [ H h i
o M ]
SFPI-053 - 40 403300CT87 |0SNOVST [DRF 40.00| 1,600.00 | v \Drafting of Fuel Area Platform & Stalr Dosigs :f,_\ NS
07:00 16:59 - N ~N g
SFPI-043 | 58|  sof26NOVS7  |04DECST |BH 20.00| 1,400.00 i ' Ebcra ! ! '
07:00 16:56 i i En R Approval {Seicudly& Control Room) { o ; [
- 4 b : :
SFPI-019 | 100  100[26NOVS7 ' {15DECOT |BH 50.00] 3,500.00 ! Recaaslle Deslgn Li } ;
07:00 16:59 ! econ slgn Licensing Basis lQQ :
SFPI-042 | SO}  50|22DECS7 [30DECY7 |BH 20.00| 1,400.00 P ' CR App ; " : '
87:00 16:50 | . | i 81). RApp:rovaJ (Cooling) > |
5 | PN DU I (PR R R . 1 Y v vy 4 Y
Fougect Stat PIAVGH 00 40 M‘Enuﬂu | PCMI T Sheai 707 10 Propared By: T Kato G e vl 4547
suget | ban M rugend b Bar = Bajut vdadan Ligs bty Appruved
Tanitoan L) ks yovmm— Maine Yankee Atomic Power Company “i Al yEleshed; A
Hues Dale HAVGIT Li v
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I Assumes that only 33% of 13,487 total electrical work hours will be on the hotside,

-

=

¥

A7 TR AMENT
DOSE ESTIMATE FOR CPA 97-042
Work Acdvity/Location Estimated | Est. Levels | Est. Exposure
Man-Hrs (mR/BR; | (Mzan Rem)

BVAC
FB Zi 21' (Truck Bay Area) and Roof (043 0.1 0.105
SFP Cooling

{FB EL 21" (Truck Bay Area) and Roof 362 02 | oim
Primary Make-ap
FBEL 4 692 04 | o7
Yon Exchaage Skid
In SFP (Work from E. 44) 427 o4 | 017
Electrical’
FB Ei. 21" (Truck Bay Area) & in Yard 451 0.2 0.390
I&C
FB EL 21 & 44 2466 03 | o0
Security
FB/PAB EL 21' & 34' 850 0.2 0.190
FB Pipe Tennel 320 5.0 1.500
VBS botlards {Yard Area) 1257 0.1 0.12¢

—_—— — e ~
TOTAL 12473 4.271



CPR 97-42
ArrachmenTt 3

DOSE ESTIMATE FOR CPA 97-042

Work Activity/Location Estimated | Est Levels | Est. Exposure
Man-Hrs (mR/HR} | (Man Rem)

HVAC

FB EL 21' (Truck Bay Area) and Roof 1048 0.1 0.105

SFP Cooling

FB EL 21" (Truck Bay Area) and Roof 862 0.2 0.172

Primary Make-up

FB EL 44 692 0.4 0.277

Ton Exchange Skid

In SFP (Work from EL 44" 427 0.4 0.171

Elecirical!

FB EL 21' (Truck Bay Area) & in Yard 4451 0.2 0.890

1&C

FBEL 21' & 44 2466 0.3 0.740

Security

FB/PAB EL 21' & 36 850 0.2 0.190

FB Pipe Tunnel 320 5.0 1.600

VBS bollards (Yard Area) 1257 .. 0.1 0.126

—
TOTAL 12473 4271

1. Assumes that only 33% of 13,487 total electrical work hours will be on the hotside.
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CPA 9742
Attachment A.1

SFP ISLAND COOLING SYSTEM DESCRIPTION

GENERAL

The Spent Fuel Poo! Isiand (SFP!) cooling system removes the decay heat from the spent fuel
stored in the fuel paal by circulating the borated pool water through a heat exchanger tc a
secondary loop where fan coils disperse the heat to the outside atmosphere. The system
maintains the temperature of the Spent Fuel Pool (SFP) temperature within acceptable limits.

SYSTEM DESIGN PARAMETERS

A. The SFP! cooling system is designed to meet the following performance criterfa:

1.

10.

Maintain the SFP bulk water temperature less than or equal to 80°F with an outside air
temperature 68°F (FSAR 2.2.2 highest mean temperature per year) with a duty of 4.31
Million BTUs per hour (Memo RPJ-97-80).

Maintain the SFP bulk water temperature less than or equal to 120°F with an outside air
temperature of 87°F (ASHRAE 1% summer value for Portland, ME) with a duty of 3.21
million BTUs per hour (Memo RPJ-97-80).

Normally mainiain the SFP bulk temperature between 75°F and 85°F year round.
Provide adequate surge capacity for coaling systam temperature variations.

Provide redundant (installed spares) cooling pumps for maintenance activities.

The SFP secondary cooling system will be protected from freezing to -8°F (siightly
below the ASHRAE 1% winter value for Portland, Me (-6°F})) by the addition of inhibited

ethylene glycol to give a 40%(by volume) solution. This solution will provide burst
protection to below -60°F.

Cooling system able to recover from an incident of a boiling poot where the water in the
primary and secondary system may reach 212°F..

Maintain SFP bulk temperature above 68°F. This is the lower temperature assumed for

the criticaiity analysis. Note: discussions with YNSD (R. Cacciapouti) confirmed that
temperatures as low as 40°F could be shown to be acceptable, however, a formal
analysis has not been performed at this time

The secondary system is protected from overpressure by the use of a surge tank and a
thermal refief valve on the E-25 heat exchanger,

Normal make up of coolant is provided by the PWST. T‘nié will maintain pool level and
secondary side inventory as needed.

R 9742 ECN J0
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CPA 9742
Attachment A.1

SFP ISLAND COQLING SYSTEM DESCRIPTION

B. Assumptions goveming the establishment of system design basis parameters are as follows:
{Draft Tech Specs).

1.

Secondary cooling system pressure is normally maintained above Primary system
pressure to avoid introduction of radioactive water into the secondary cooling loap.

Cooling system is seismically installed.
Spent fuel pooi water borated to at least 1000 ppm.
Pool level maintained between 37.5 FT (high level alarm) and 35.5 FT (law level alarm).

Maximum operating temperature for poal is 140°F. (Note: The pooi liner and concrete
walls are being evaluated at the elevated accident ternperature of 212°F.)

lll. SYSTEM COMPONENTS

A. The SFP primary cooling system is comprised of the following equipment: (* Indicates
existing plant equipment to be used.)

1.

Fuel Pool Heat Exchanger, E-25”

The fuel pocl heat exchanger is a cross-flow heat exchanger of the shell-and tube
design. The fuel pool heat exchanger is designed for 150 psi gage and 225°F on the
shell side and 150 psi gage and 225°F on the tube side. The tubes are 304 stainless
steel, and the shell is of carbon steel.

Fuel Pool ¢ocling Pumps, P-17A&B"

There are two fuel pool cooling pumps delivering a nominal flow of 1200 G.P.M. per
pump. Qne pump is in service and the other is an installed spare. The intemal wetted

surfaces of the pumps are stainless steel.

Fuel Poal System Valves, FM-97A"

All valves in the primary fuel pool system are stainiess steel.
Fuel Pooi System Piping, FM-G7A”

All the piping used in the fuel pool system is Type 304 stainless steel with welded
cannections throughout, except for flanged connections at the pumps, coolers and heat

exchanger.
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CPA 9742
Attachment A.1

SFP [SLAND COOQLING SYSTEM DESCRIPTION

5. Instrumentation

The fuel pool has level and temperature alarms which provide high and low-level alarms
and a high/low temperature alarm in the new control room. There is a pressure gage on
the discharge of each pump. The fuel pool heat exchanger has temperature indicators
on the fuel poal cooling inlet and cutlet lines. More details of the overall |&C design is

provided in Attachment A.6.

6. Water Chemistry

The fuel poci is demineralized water with boron added to greater than 1000 ppm.

7. Code Requirements

The Fuel Paol Heat exchanger was designed and built to: Tube side ASME Section Il
Class C (Paragraph UW-2(a) of Section V!l applies). Shell side ASME Section VIIL.
The fuel pool! piping was designed to ANS! B31.1-1967.

B. The Spent Fuel Pool System Secaondary System is composed of the following equipment

1. Water-to-Air Coclers

The multiple independently fan-ccoled assemblies are of the finned cail type. Water
mixed with ethylene glycol is in the tube side and air is blown across the coii to remove
heat. The units are designed to 300 psig and 350°F. The normal cperating parameters
are anticipated to be 70 psig and 75°F. The tubes are stainiess steel and the fins are

aluminum,

2. Secondary Cooling Pumps

There are two secondary cooling pumps delivering a nominal flow of 1000 gallons per
minute per pump. One pump is in sarvice and the other is an instailed spare. The
intemal wetted surfacas are stainless steel.

3. Surge Tank

The surge tank is sized to accommodate fluid expansion and contraction resuiting from
temperature variations in the secondary cooling loop. The tank is made from stainless
steel and located on the pump skid.

4. Air Separator

The air separator, which is located gn the pump skid, mechanically removes entrained
air in the secondary cooiant.
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CPA 97-42
Attachment A.1

SFP ISLAND COCLING SYSTEM DESCRIPTICN

5. Secondary System Valves

All valves in the secondary system are stainless steel.

6. Secondary System Piping

All the piping used in the secondary system is Type 304 stainless stael, except for
flexible steel guarded hoses at equipment connections

7. Instrumentation

There is a pressure gage on the discharge of each pump. The seccndary system has
temperature indicators on the inlet and outlet (which also indicate in the new cantrol
room) of the fuel pool heat exchanger. The primary and secondary lcops have flow
indicators that indicate total system flows. (See section IV.7 for more discussion).

8. Water Chemistry

The secondary system is demineraiized water with inhibited ethylene glycol added to
prevent freezing and corrosion. A program for chemistry monitoring is being developed.

8. Code Requirements

. The secondary system piping is designed and built in accordance with the requirements
of ANSI B31.1-1880, and Maine Yankee Piping Specification MYS-442 Rev. C, Class
152. The coolers, air separator, and surge tanks are designed/provided by the vendor.
Pressure boundary design will be consistent with commercial industrial consensus
standards (i.e. ASME, AP, etc.) In accordance with the requirements of ANSI B31.1 and
subject to Maine Yankee review and approval.

IV. SYSTEM ARRANGEMENT
1. Fuel Pool Cooling Pumps
The fuel pool cooling pumps are arranged in parailel, drawing a suction from the pool

discharge line. The pumps then discharge the water to the inlet tube side of the Fuei
Poal Heat Exchanger. One pump is normaily operating and the other is an installed

spare.
2. Fuel Pool Heat Exchanger

The fuel poal heat exchanger transfers heat from the primal;y system(pool cooling water
in the tube side) to the secondary system(water in shell side).

Page 4 of 10
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CPA 97-42
Attachment A.1

SFP ISLAND COOLING SYSTEM DESCRIPTION

Secondary Side Cooling Pumps

Circulates water from the fuel pool heat exchanger to the water-tg-air coolers and back
to the shell side of the fuel poot heat exchanger. The pumps are located in the Fuel
Building at elevation 21 ff. One pump is normally operating and one is an installed spare

Secondary Side Cooling Surge Tank

The secondary side cooiing surge tank provides system aoverpressure pratection, volume
for expansion and inventory for contraction of the secondary side cooling system during
normal and abnormal operating conditions. The surge tank is located on the secondary
side cooling pump skid.

Water-to-Air Coolers

The water-to-air coolers reject heat from the secondary system into the surrounding
atmosphere by the use of finned tubes and forced air. The coolers are located in a
diked area north of the current BWST dikes. The cooler fans are staggered to operate
as the heat rejection rate changes with air temperature. Flow is provided to all the
caolers whether or not the fans are operating. A cocler may be permanently removed
from service once the cooling load (spent fuel decay heat) has decreased.

Emergency Connections

The currently yellow tagged hose connecticns (both fire water and SCCW) to the
secondary side of E-25 heat exchanger will be maintained and made permanent as part
of this design change. In addition to the existing diesel pump backed fire main
connections inside and outside the Fuel! Building, an existing fire hydrant adjacent to the
fire pump house is connected to the Wiscasset water supply. This provides an additional
means of cooling the spent fuel pool heat exchanger in the event normal cocling is

interrupted.

V. SYSTEM OPERATION

1.

General

The pumps are provided with local controls. These controls have a “stop-run” controi
switch, and running indication lights. One pump on each the primary and secondary
cooling loops will initially run continuousily year round. As the decay heat of the spent
fuel decreases, periodic isolation of the cooling system may be required.

The water-to-air cooler fans are controlled from two temperature indicators on the
primary system. Each temperature indicator will control nine fans on three units. This
allows for the failure or maintenance of one controi circuit without system shut down.
Naormally, the fans will start as the temperature in the system increases and will shut
down as the system cools.

Page 5 of 10 u,,t- 97 4'2 g
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SFP ISLAND COQLING SYSTEM DESCRIPTION

If the pool temperature rises above 30°F or falls below 70°F, an alarm is made in the
control room.

Manual vaives at each cooler will ailow baltancing of cocler water flow, and allow the
coolers to be removed for maintenance. The cails can be drained locally.

In the event that a fuel handling or cask handling accident occurs, the heat load of the
system is not effected.

Flanged connections are pravided on the heat exchanger coaling (shell) sxde to allow the
alignment of emergency cooling supplies, if needed.

If the running pump trips (primary or secondary) an alarm will annunciate in the new
control room.

The secendary coolant is formulated with a corrosion inhibitor. If monitaring indicates
the necessity, addition of corrosion inhibitor (dipotassium phosphate) to the secondary
coolant can be accomplished using the “bleed and feed” method. No chemical addition
tank or special valving arrangement is required.

Summer Operation

During summer operation with day temperatures in the 80s and evening temperatures in
the 70s the secondary cooling system fans will cycle with air temperature. The
secondary side cycling will affect the bulk pool temperature to some degree, however
the mass of the poal acts as a thermal flywheel that will dampen any air side air
temperature varations.

As the spent fuel decays, the heat load will decrease. At some point it will be possible to
remove coolers from the system without affecting the original cooling margin. These
coolers can be bypassed with a pressure reducing bypass to maintain system flow

balancs.
Winter Operation

During winter, most or ail of the fans will be in standby and radiant and convective flow
will remove heat from the coiis.

If necessary because of maintenance, lack of heat load or loss of power, the secondary
coolant can be shut down. The coolant is water mixed with ethylene glycol for protection

from freezing.
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SFP ISLAND COOLING SYSTEM DESCRIPTION

V. QTHER

The spent fue! island design team was chargad with making the spent fuel pool and its auxiliary
systems independent from the existing plant systems. The directive also was to make the
systems: :

1. Coal the spent fuel pooi safely,

2. Low/no maintenance,
3. Minimal operator involvement during normal and abnormal conditions,

4, Cost effective.
Various options for cooling the spent fuel pooi during decommissioning were examined. The

options not chosen and the reasans why are discussed here.

1. Use the Existing System

Currently the Spent Fuel Pool is cooled by circulating the pool water through the Spent Fuel
Pool Heat Exchanger where the heat is exchanged to the Primary Compenent Cooling water,
the PCC is circulated through the Service Water Heat Exchangers where the heat is
exchanged to Service Water and the SW carries the heat into the bay.

This system caould cool the Spent Fuel Pool for the foreseeable future with little modification
to the existing hardware. However, the continued use of this system is not proposed for

these reasons:

A. Use of seawater requires measures be taken on a periodic basis to clean the intake,
pipe and heat exchanger surfaces of the service water system, this is maintenance

Intensive.

B. The PCC system is large and would leave sizable portion of this system intact and
pressurized.

C. To operate the SW and PCC systems requires the Circ. Water Pump House, the turbine
building, the PAB and other structures be maintained and heated.

D. Site demclition around these operating systems would be difficuit and costly.
2. Instail a Smaller System Cooled by Seawater, Firewater or Wiscasset Town Water

This system couid be installed but was rejected for the some of the same reasons stated for
leaving the Existing Systems, namely:

A. The high maintenance required by using a once through, non chemically contralled
water, i.e., macro fouling by mussels, seaweed, leaves etc., micro fouling by algae,
biological growth, corrosion attack by impurities and biological growth,

B. The Spent Fuel Paal Heat exchanger would require replacement (since cooling is on the
shell side which cannot be cleaned) or a loop similar o PCC would be required.

Paga 7 of 10 ' oo
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Attachment A.1
SFP ISLAND COOLING SYSTEM DESCRIPTION

C. The use of firewater or town water as the primary source eliminates its availability as a
emergency backup source.

D. Cost of town water @ $1000.00 per GPM per year equals approx. $1,000,000.00 per
year in water costs alone.

3. Cooling tower similar to the existing one instailed for the staff building.

This system which uses the evaporation of a portion of the heated fluid to cool the fluid could
be installed but was rejected for the following reasons: '

A, The system removes heat by evaporation, this requires the use of water which can
freeze If the system is shut down or trips.

B. Chemically treated makeup water is required to prevent significant biclogical/organic
growth.

C. Consequences of the secondary side becoming contaminated are greater because of
the potential for an unmonitored radiclogical release. The proposed closed cocilng system
would only result in a release if both the coolant became contaminated and had 3 leak
outside the Fuel Building.
4. Water Spray coollng of Secondary Loop Cooling Cails.

This system which Is similar to the fan driven air cooled proposal except the coils ars cooled

by a water spray to increase heat transfer and reduce cooler size. A system similar to

Connecticut Yankee's current proposal, could be installed but was rejected because:

A. Adds a third loop to the system without reducing overall system size and increases
complexity.

8. The system removes heat by evaporation, this requires the use of water which can
freeze if the system is shut down or trips.

C. Chemically treated makeup water is required. (See discussion above)
5. Directly coal the pool water with the coils.
The system would use the pool water gn the tube side of the air cooled cails.

This design would require piping modifications and new pumps on the existing Class 3
systemn and was rejected because:

A, Add volume and locations of circulating radioactive water.

B. Require new pumps making the change qver to the new system difficult.
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SFP {SLAND COOLING SYSTEM DESCRIPTION

C. The circulating fluid could freeze when shut down on loss of power.

D. Consequences of leakage in cooling loop are sever.

E. Coolers may need security protection to prevent sabotage/draining of the SFP.
6. Place the air cails inside.

This system would place the air cooled coils inside to prevent the water from freezing. Duct
work may be required to maneuver the air.

This system was strongly considered but rejected because:
A. The physical size of the cails, 12 by 5 foot print per unit (six total units) and ductwork.
B. The air flow requirernerlﬁsvof 50,000 cubic feet per minute per unit, 300,000 CFM total.
C. Duct work, wall penetrations and fans required to move the air are large and expensive.
7. Place the air coils as proposed without Ethylene Glycol

This system is the current proposal without Ethylene Glycol as freeze protection to the
secondary ccoling water

This proposal was rejected because:

A. Reduced staffing affects the ability to drain the coclers to prevent freezing if the system
trips.

B. As heat load reduces, the secondary can be shut down. Without freeze protection, the
system must remain running or be drained.

C. Misadjustment of vaive lineups cauld cause low/no flow to some areas increasing the
danger of freazing. ‘

8. Chiller System

This system involves the use of a chiller (air conditioner) to remove heat. The system was
rejected because:

A. High initial cost. o
B. Still requires water or air cocled condenser.

C. Complex equipment and controls to maintain.
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Attachment A.1
SFP ISLAND COQLING SYSTEM DESCRIPTION

......

8. Summary of design choice
The fan cooled closed loap coil system with Ethylene Glycol was chosen because:
A. Simple system with as few moving parts as practical.
B. Forgiving to operational error and equipment failure.

C. Low maintenance and cost effective.

Page 10 of 10
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Attachment A.2

SFP ISLAND PURIFICATION & MAKE-UP SYSTEMS DESCRIPTION

l. GENERAL

The Spent Fuel Poal (SFP) Isiand purification system maintains the water chemistry of the SFP
within acceptabie limits, The SFP make-up water system provides make-up water to the primary

and secondary SFP island systems.

f. SYSTEM DESIGN PARAMETERS

A, The SFPI purification system is designed to meet the following performance criteria:

1.

The SFP island purification system will maintain the boron concentration in the
SFP greater than the 1000 ppm, based on anticipated Technical Specification
reductions in boron concentration requirements,

The SFP island purification system will maintain the following water chemistry in
the SFP in accordance with the revised technical specifications and the 1ASD:

Baron > 1000 ppm
pH4.5-1085@ 77°F
Chiorides < .1 ppm
Halogens < .25 ppm

B. The SFPI make-up water system is designed to mest the foilowing performance criteria:

1.

The maximum boil-off rate of the SFP Is assumed to be 80 gpm per the current
FSAR. The SFP make-up system will be capable of providing the emergency
design basis make-up fiow to the SFP by taking suction from the PWST, fire
pond, or Wiscasset town water system.

The SFP make-up system will provide the normal make-up water to the primary
and secondary systemns. Make-up requirements are estimated to be
approximately 100,000 gailons per year for the primary system, based on an
anticipated fuel pool evaporation rate of .2 gpm, and 1000 gailons per year for the
secondary system.

. SYSTEM COMPONENTS, ARRANGEMENT, AND OPERATION

A The SFPI purification system, which consists of filtration, ion exchange, surface
skimmoers, and boron addition, is described below:

1.

Filtration

The fiitration system will normally be out of service. The system ¢an be started
and the appropriate filters valved in as needed. The current purification system
will be utilized for filtration. Pump P-85 will taka suction from either the SFP
surface skimmers, the SFP pump suction, or the SFP heat exchanger discharge.
The pump discharge will be routed through FL.-2 and/or FL-29 and will retumn to
the spent fuel pooi through the spent fuel poal cooling discharge line. The current
path {o the spent fue!l pool ion exchanger (i-4) will be removed.
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CPA 97-42
Attachment A.2

SFP ISLAND PURIFICATION & MAKE-UP SYSTEMS DESCRIPTION

2.

Boron Addition

The boron addition system will be a temporary system that can be connected as
needed. The system will consist of a tank, mixer, pump, hoist and funnel. The
boron can be hoisted up and dumped into the tank of water through the funnei.
The mixer will be used to mix the boric acid into solution. The mixer can then be
removed and the pump inserted to pump the solution into the filtration system,
(discharge of P-85) and added to the SFP.

A permanent boron addltion system is not considered to be a necessary addition
since the current boric acid concentration of 1720 ppm is well above the new
requirement of 1000 ppm and major reductions in boron concentration are not
anticipated.

A permanent boric acid mixing system could be added as a second option. The
zinc addition system may be used as a permanent boric acid addition systam.

Demineralization

The ion exchange system will operate as negessary to maintain the pool water
chemistry within accaptabie limits (Note: Continuous operation is acceptabie but
probably not required). An underwater demineralizer system will be used. The
system will rest on the bottom of the SFP, initially in the spent fuel cask area.
The system can be easily moved to the top of a spent fusl rack or out of the pool
completely, if and when a cask is going to be brought into the spent fuel pooi.
Suction will be taken from one side of the paol and discharge to the opposite end
of the pool. All equipment will be located under water except power cords and a
flow-metering device, All operations will be performed from above with the
system under water. Resin replacement will be accomplished with the use of a
pump and sluicing water, Removal of the resin will be performed by taking a
suction an the demineralizer with the pump and replacing the voiume with siuicing
water provided at the sluicing connection. Resin will he transferred to a suitable
High Integrity Container (HIC). Resin will be added by floeding the clean resin
drum with DI water and pumping the resin slurry into the demineralizer,
Regplacement of the resin is dependent on water chemistry. Itis anticipated that
replacement of the resin wili be on an infrequent basis.

An addiﬁonal option which was c¢onsidered involved the addition of a skid
mounted demineralizer connected to the existing purification system and installed
in the spare floor plug in the fuel handling building.

Elimination of Organics

An evaluation was performed o assess the need to install a treatment system to
deal with potential arganic growth concerns. Since organic growth concems
have never been identified a problem in the past, it was decided to manitor the
new SFP! and postpone an organic treatment system at this time. (Note: An
Ultraviolet (UV) system, similar to the one in use at Yankee Rowe, can be easily
installed in the future if any organic growth concems arise.)
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Attachment A.2

SFP ISLAND PURIFICATION & MAKE-UP SYSTEMS DESCRIPTION

B. The make-up system for the primary and secondary cooling loops is described below:

1.

Primary and Secaondary Make-up System

The primary system will be used for normal and emergency make-up capabilities.
Normal make-up is suppiied from the PWST through Primary Water Pump P-248,
which will be removed from its current location In the lower level PAB and
relocated to elevation 21" in the Fuel Building {FB). Suction and discharge piping
at the pump’s current location will be bilnd flanged. This pump will take suction
from the existing PWST suction line located outside the FB roll-up door. Pump
discharge will tie into the fuel poal flitration system at elevation 217, just
downstream of the existing make-up tle-in. The discharge will alse be routed to
the 3" recircutation line located outside the roll-up door, and to new primary hose
connections at elevation 21' and elevation 45'. The pump will have sufficient
capability to provide make-up and the maximum bail-off rate of the SFP.

A hose connection will be provided on the make-up line to the spent fuel pool to

provide for make-up from the domestic water and fire protection water systems.
The selected hose connections are located such that boiling in the pool will not
significantly limit acceassibility in a steam/fog environment.

Make-up of water to the secandary system will be provided through a hose
connection located on the primary make-up pump discharge through a hose to be
routed to the secondary system pump suction, _

The maintenance of the corract glycol concentration in the secondary system will
be performed by periodic sampling of the secondary codlant to determine glyeal
concentration, Addition of glycol to this system, if required, will be performed
manually by transferring the required quantity of giycol from drums into the
system. No permanent glycol make-up system will be provided.

PWST

The PWST is a norninai 150,000 gailon tank located in the yard at the north end
of the fuel building. This tank will be retained to provide a source of DI water for
make-up to the spent fuel pool and to provide other Di water needs in the fuel
building. The current tank heating system using auxiliary steam will be deleted
and freeze protection will be provided by a new immersion heater in combination
with new tank insulation. Existing heat tracing on the lines running to and from
the tank will be retained and repowered to prevent freezing of the lines.

Fiil of the tank will e accommodated by the addition of an inlet connection
located on the existing pump suction line. This connection will be located on the
lines qutside the fue! building and will be heat traced accordingly, Asan
aitemative, the fill gonnection may be located within the fuel building at the 21
elevation. Location of the fill cannection an the pump suction line will allow direct
fill of the tank through backflow into the tank or by operation of the new primary
water make-up pump discharging through the pump recircuiation line. (Naote: As
decommissioning proceeds, the ability to make DI water will sventuaily be
eliminated. At that time, it is envisioned that a DI truck will simply connect to a
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Attachment A.2
SFP ISLAND PURIFICATION & MAKE-UP SYSTEMS DESCRIPTION

local fire hydrant, create the DI water and pump it into the PWST.
3. Domestic and Fire Protection Water

Spent Fuel Pool make-up may also be accomplished by providing water from the
domestic water system and from the fire protection water system, Water will be
provided by hose connection from a hydrant located near the existing fire pond
{Domestic Water) and from a hydrant located at the west side of the fuel building
(Fire Protection Water), A hose will be routed from either hydrant to a hose
connection provided on primary water system inside the fuel building.
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CPA 9742
Attachment A.3

SFP ISLAND VENTILATION SYSTEM DESCRIPTION

GENERAL

The Spent Fuel Pcol Island (SFPI) ventilation system maintains the temperature and reiative
humidity of the Fuel Building (FB) atmosphere within acceptable imits, provides adequate fresh
air for the occupants, limits introduction of particufate matter, and prevents the forced exhaust of
contaminated air in the event of a radiological emergency. Instrumentation instailed in the
ventilation system provides the capability to monitor and/or sample radioactivity in the effluent air
stream. In addition, this system estabiishes and maintains an acceptable environment for
persannel occupying the control room (located in the security gatehouse), and for the equipment
located in this space.

SYSTEM DESIGN PARAMETERS
A. The SFPI ventilation system is designed to meet the following performance criteria:

1. Maintain the FB bulk air temperature > 60°F with an outside air temperature of -6°F
(ASHRAE 1% winter value for Portland, ME).

2. Maintain the FB bulk air temperature < 95°F with an outside air temperature of 87°F
- (ASHRAE 1% summer vaiue for Portland, ME).

3. Maintain the temperature in the security gatehouse, including the control room, between
68°F and 75°F.

4. Maintain the relative humidity in the control roorh between 30% and 70%.

5. Provide adequate fresh air to support continuous occupation by at least ten peopie in the
FB, and ten peagple in the security gatehouse, of which four are in the control recom.

6. Provide continuous 60% efficient filtration (per ASHRAE 62-19889) of the supply air to the
FB

7. Maintain the FB at a slight negative pressure relative to the outside so that the effluent
air can be monitored and sampled for radioactivity.

8. The running exhaust fan, and its associated isolation damper, will automatically trip on a
high radiation signal generated either by the FB building area radiation monitar, or by the
radiation manitor installed in the FB exhaust duct. :

8. In addition to providing a fan/damper trip function, the continuously operating monitor
installed in the FB exhaust duct will ensure that any significant release of radioactive
noble gases can be identified.

10. Sampling capability for radioactive particulates, noble gases, and tritum in the building
effluent air will be provided by means of a sampie canister(s) installed in the exhaust
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SFP ISLAND VENTILATION SYSTEM DESCRIPTION

duct. Accass to the sample canister(s) will be provided in the common ductwork at the
inlet of the exhaust fans

11. The SFP| ventilation system is not designed to meet any specific relative humidity
requirements for the FB, or for the controi room. it is expected that FB bulk atmosphere
relative humidity will range from approximately 20% (winter) to 80% (summer)
depending on the outside air conditions. Condensation on the building inside walls
should be prevented by a combination of air heating and exhausting air from above the
SFP.

12. Provide personnel exclus:on (security) barriers for ductwork which penetrates any FB
wall.

B. Assumptions goveming the establishment of system design basis parameters are as follows:

1. Under no conditions is carbon filtration of the FB exhaust air required. This assumption
is based on a review of FSAR Sections 5.2.4 and 9.8.1, Tech Spec 3.25.C, and
discussions with John DiStefano of YNSD Radiolegical Engineering Group.

2. No ventilation, heating, or cooling is required for the drumming room or the new fuel
room. '

iIl. SYSTEM COMPONENTS

A. The SFPI ventilation system is comprised of the following equipment;

1. Inlet air louvers

The inlet air louvers allow passage of cooling and fresh air into the FB, while excluding

rain and snow. Each louver assembly is equipped with a coarse screen to prevent birds
from entering the building. They are weather-resistant, passive devices with no moving
parts, and are therefore not subject to failure as a result of any forsesabie operating

condition or event.

2. Inlet air dampers

The inlet air dampers, Installed downstream of the louvers, are manually operated and
are intended to allow closure of the louver cpenings during winter months. Each parallel
biade damper assembly is equipped with an operating handle which can be locked in
any position from full closed to full open.

3. Inlet air filters

24"x24"x4" disposable air filters, which meet the ASHRAE 60% efflciency criteria for 3
micron particles, are instailed downstream of the inlet air dampers These filters will

| e 7772
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SFP ISLAND VENTILATION SYSTEM DESCRIPTION

s

remove much of the airborne dust which would otherwise enter the FB atmosphere.
They are sufficiently rigid to withstand impingement of rain and snow, and their
performance characteristic is such that filter pressure drop is negligible at system design
flows, Filters of this type are readily available from major suppliers. Local D/P gauges
will be instailed to permit easy determination of the anset of filter clogging.

4. Building exhaust fans

Two centrifugal exhaust fans are provided for the SFP1, a minimum flow fan for winter
operation, and a high flow fan for summer operation. The exhaust fans are mounted on
the FB roof, draw air from the exhaust duct located above the SFP, and discharge it to
atmosphere. Each fan Is driven by a single speed motor. Air flow is directed to the
operating fan by two electricaily-actuated dampers, one of which isolates flow to the idle
fan. The high flow fan draws sufficient ventiiation air through the building to limit bulk air
temperature to the design maximum of 95°F. The low flow fan ensuras that during
periods of low outside temperature 1) moisture which evaporates from the pool surface
will be exhausted to the outdoors, and 2) fresh air requirements are met. A gravity-
operated backdraft installed at the outlet of each fan excludes weather from the fan

internals.

Heavy steel grating is installed in the duct at the FB roof penetration to prevent
unauthorized entry into the building via this opening.

5. Heat exchanger room ventilation fan

A platform-mounted centrifugal fan provides unconditioned FB air to the heat exchanger
room on elevation 21

6. Unit heaters

Electric resistance unit heaters are provided toe maintain the FB bulk air temperature at a
“minimumn of 80°F, and to prevent the condensation of moisture on the building interior

walls, :
7. Radiation monitering and sampling of effiuent air

Later - The specific monitoring requiremenfs are currently be developed by YNSD.
8. Security gatehouse/control room air conditioning system

The security gatehouse air conditioning system conditions the air for this building,
inciuding the SFP! control room. This system consists of a central air handler, three area
exhaust fans, and two supplementary roof-mountad heat pump units. The central air
handler has mixing, filter, fan, electric heating coil (74 Kw), and refrigerant cooling caoil
sections. A reciprocating refrigerant compressar, with a roof-mounted air-coocled
condensear, supplies the unit's DX cooling coit.
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SFP ISLAND VENTILATION SYSTEM DESCRIPTION

V. SYSTEM ARRANGEMENT

1.

Intet air louvers

The inlet air louvers are installed in the Northwest comer of the West wall at elevation
44' of the FB. The louver sections are sized to provide a negligible pressura drop-at
design airflow ¢onditicns so that excessive negative building pressure cannot occur (the
exact size of these devices will be determined later). The design of the louvers is such
that no additional provisions for security barriers are requirad. :

Inlet air dampers

The inlet air dampers are attached to the downstream sides of the louvers, They are
accessed by the same means as the filters - see discussion on filters below.

infet air filters

The inlet air filters are housed within filter racks attached to the downstream side of each
damper assembly. Front access will be provided to these racks using the existing steel
grating walkway so that the filters can be easily changed.

Building exhaust fans

These exhaust fans are mounted on the FB roof at roughly the 8l line. In order to
minimize work over the SFP, the existing exhaust duct and registers are utilized in the
new system. The exhaust duct will be medified so that it no longer enters the PAB, but
rather cantinues straight along the FB East wall, and-then tums 20° up to a new roof
penetration. Once through the penetration, the duct (insulated with rigid fiberglass
board) runs straight toward the exhaust fans, then split into two runs, the larger of which
connects to the inlet of the high flow fan. In each of the two duct runs thers is a manual
balancing damper, and an electrically-actuated contrgl damper. The control damper for
the low flow fan automatically opens when this fan runs, and the high flow fan control
damper closes. The opposite alignment takes effect when the high flow fan runs.

Heat exchanger room ventilation fan

This fan is Installed on the platform at elevation 36", It discharges unconditioned building
air into existing ductwork which passes through the new fuel room and down into the
heat exchanger rom,

Unit hestars

The electric unit heaters are located in the North end of the FB, and just North of the
SFP along the West and East walls; the number, size, and exact lgcation of the heaters
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SFP [SLAND VENTILATION SYSTEM DESCRIPTION

will be determined fater. They are installed so that they do not interfere with crane
operation or any other activities expected to take place in the FB.

7. Radiation monitoring and sampling of effluent air
Later - The specific monitoring requirements are currently be developed by YNSD.
8. Security gatehouse/contral room air conditioning system

This system is unchanged from the arrangement shown an current plant drawings (see
FB-29C shts. 1 & 2), with the following two exceptions. First, the water-cooled refrigerant
condenser has been replaced with an air-cooled condenser mounted on the building
roof. Second, minar rearrangement of the supply and return ductwork has been
performed to accommadate construction of the cantrol raom.

V. SYSTEM OPERATION

1. Geaneral

The exhaust fans are provided with a local ¢ontrol panel. This panel has a fan control
switch and running indication lights. The control switch can be selected to “High Fiow-
Stop-Low Flow”. In the High Flow pasition the high flow fan will run, and airflow to the
idle low flow fan will be secured, and in the Low Flow position the low flow fan will run,
and airflow to the idle high flow fan will be secured. One fan will run continuously year
round; at no time will both fans be running. The electric control dampers will
automatieaily align in response to the selected operating mode. A position switch on
each damper will allow its respective fan to start when the “full open” contact is made.
This controt scheme prevents a fan running with its control damper clased. Typically, the
High Flow mode will be selected during periods of warm weather, including warm days in
the Spring or Fall. The Low Flow mode will be selected during periods of cold weather,
and on cogler evenings in the Spring or Fall.

Manual balancing dampers are instailed in the duct at the inlet of each of the exhaust
fans. These dampers are used to limit the system flow to its design maximum value
(+/-10%) at the time of system startup when a test and balance of the system is
performed. If the position of either of these dampers is changed after the initial system
test and balance, the new airflow(s) must be measured and recorded. It is necessary to
know the exact system airflows (for both high and low flow modes) so that radioactive
effiuent release quantities can be accurately calculated.

During the winter, wind-driven flow through the louvers is prevented by manually closing
one or maore of the dampers located downstream of each louver section. At least one
damper set should remain at least partiaily open during the winter to assure an adeguate
air supply to the FB. If all manual dampers are closed, the building pressure may
become excessively negative, making doors difficult to open.
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The heat exchanger room fan is operated using its local “Run-Stop” contrel switch, and
runs continuously to provide ventilation to this space.

Each electric unit heater will be controlled automatically by its own manually adjustable
thermastat. If desired, the thermostat contral can be selected to “run”, thereby bypassing
thermostatic control and permitting the heater to run continuously.

In the event that a fuel handling or cask handling accident occurs, the control damper for
the running exhaust fan will be tripped on a high radiation signal generated by either
area or duct-mounted radiation monitors. A damper position switch will trip its assaociated
fan when the switch is “not-full-open”. An existing radiation monitor can be used to
provide the area monitoring function.

Air filters will be changed when they become visibly dirty, or when building negative
pressure becomes excessive, whichever occurs first. (Local D/P gauges will be installed

to aid in detecting the onset of filter clogging.)
Radiation monitoring and sampling - Later

The security gatehouse/control room air conditioning system operates automatically year
round by thermastatic control to heat or coct the rooms in this buiiding.

Summer Operation

During surnmer, all louver outlet manual dampers will be fuily open, and system airflow
will be at its high design value. Failure to open these dampers will result in building
overheating and excessive negative pressure,

The heat exchanger room fan will run continuously, supplying unconditioned air to the
heat exchanger room.

If necessary, the electric unit heaters adjacent to the SFP can be run manuaily to
prevent or eliminate condensation on the building interior walls.

Winter Opsration

During winter, most or all of the louver outlet dampers will be closed to prevent
overcooling of the FB. The system airflow will be at its low design value, and the unit
heaters will be ¢ycling off their respective thermostats.

i

The heat exchanger room fan will run continuously, suppfying uncenditioned air to the
heat exchanger room.

If necassary, the electric unit heaters adjacent to the SFP can be run manually to
~ prevent ar eliminate condensation on the building interior wails.
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VI, OTHER SYSTEM CONFIGURATIONS CONSIDERED

The ventiiation system selected for the F2 consists of once-through ventilation supplemented
with stand-alone air cenditioning units. Other options to condition the FB atmosphere were
considered and rejected; these options are discussed below.

A. Recirculation system

A recirculating ventilation system would consist of a roof-mounted air handling unit with fan,
filter, mixing box, and refrigerant cooling cail sections. The existing exhaust duct wouid be
re-routed to the inlet of the unit and naw supply duct would be run down the outside of the
East wall. The supply duct would penetrate the East wall below the 5 ton crane rail and
discharge downward at an angie toward the Northwest comer rall-up door. A condensing unit
would be located on the roof adjacent to (or as part of) the air handling enclesure. Fresh air
wauld be introduced inta the FB through the unit's mixing box. The building would be heated
using electric unit heaters since they are less expensive to purchase than a central heating
coil, and they provide more qperating flexibility.

Sevaral significant disadvantages are associated with this system. First, access to the air
handler and condenser is less than ideal, as this equipment would be located on the FB roof
{elevation 72'-10"). Second, the FB would be at a slight positive pressure due to the
introduction of outside air into the mixing box. This could be overcome by instailing a system
exhaust fan, either in the air handler or separate from it, to control building pressure. An
additional fan, however, increases siectrical demand, roof weight load, purchase and
operating costs, building heat ioad, and system controls compiexity. Third, a substantial new
run of supply duct is required.

B. Use all or part of existing ventilation system

Supply air to the FB is currently provided by HV-3, an air handler located in the ventilation
equipment room on elevation 44'-8". Air is exhausted by FN-48, located in a room adjacent to
eievation 44'-6" of the PAB. Continued use of the existing system presents a number of
problems. First, the security perimeter would increase significantly beyond the FB boundary
in order to encompass this equipment. Even if just HV-3 were to remain in service, a new
exhaust fan would have to be purchased. This half-new, haif-old system would have a higher
operating cost than the proposed system, be mare complex, and require careful balancing to
maintain negative building pressure when inlet airflow to HV-3 is manuaily reduced to support
winter operation. Note that if airflow to HV-3 were not reduced during winter, the heating load

would be very high.
C. Use a single variable-speed drive exhaust fan in the proposed system

The use of a single variable-speed drive exhaust fan in the proposed SFPI ventilation system
was considered, but rejected due to the need to monitor the effluent air for radioactive
constituents. In orcer to quantify radioactive releases, the exact airflow quantity must be
known. To do this in a variable flow system, a flow-measuring pitot array (or other flow
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measuring device) must be installed in the duct. This measuring instrumentation can be
complex and expensive {0 purchase, and it requires pericdic calibration. While the variable
flow design is technically a good one, in this application it was detemmined to be less
desirable than installing two singie-speed fans.

A variation of the variable-speed drive fan, a fan with a two-speed motor, was also
considered and rejected. Using twa single-speed fans allows greater flexibility in balancing
the system airflow, and the desired low flow airflow may not be gbie to be achieved given the
motor size and fan characteristics nesded to meet the high flow requirements. In addition,
the two-fan approach provides some level of redundancy, aithough the low flow fan is
obviously not capabie of maintaining design buiiding temperature during the warmest
summer days.

VIl. SYSTEM INSTALLATION DETAILS
A. Hot side installation
1. Cut 6 x 24' opening in West wall in Northwest comer of FB at elevation 44",
2. Re-frame with steel (if necassary) to allow installation of louver/damper/fliter assemblies.

3. Install louvers, dampers, and filters. The four louver sections attach fo the building stesl
framewark, the dampers attach to the louvers by means of sheet metal sleeves, and the
filter racks attach to the dampers by sleeves aiso.

4, Fabricate and install hanging supports for six electric unit heaters (heaters weigh
approximately 75 Ib each). These supports can hang from existing building stesi in some
cases, or they may mount on the walls.

5. Install six unit heaters.

6. Cut the existing supply ductwork at the transition from 22" x 20" to 10" x 12", and
remove the larger supply duct (see dwg. FB-16A). Run new 10" x 12" duct to the
Southwest comer of the steel platform at elevation 36", This is approximately 20° of duct
total, Including two new elbows. .

7. Install a new 1/2 HP fan on the 36’ steel platform, and connect to the 10" x 12" duct
using a flex connection. Install 11" round duct (approx 2') and screen on fan inlet.

8. Cutand frame an opening in the FB roof to allow passage of the 20” x 45” duct (see 9.
below).
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10.

11.

12.
13.

14,

Remove the existing vertical run of 20 x 45" exhaust duct on the East wall of the FB by
the spent fuel poal (see dwgs. FB-16A and B). Continue the existing harizontal run of
this 20" x 45" duct (B.O.D. 64') to just before the 8% line, Install an elbow, and run this
duct up through the new opening in roof. Instail security grating in roof opening.

Once through the roof, install a 20" x 45™ elbow in the duct. Install a2 20" x 20" branch
duct off the main run. install 20" x 20" and 20" x 45" manual baiance and control
dampers in the duct runs. Install a transition to 42" round on the larger run of duct and a
transition to 17" round on the smailer duct. Install duct supports as necassary.

Instail roof ralls (2 per fan) to allow mouhting of two centrifugal exhaust fans (fan
housing dimensions later).

Install the two exhaust fans on the roof rails.
Connect the 17" and 42" round ducts to their respective fans using flex connectlons.

Install rigid fiberglass beard insulation on the rooftop duct, and cover the insulation as
appropriate.,

B. Cold side installation

1.

install new air-cooled condensing unit for the security gatehouse/control raom air
conditioning system on roof of this building.

Run power to new condensing unit.

Cut roof and install round sleeve to allow passage of new refrigeration tubing from
HVAC room to new condensing unit.

Tag out SCC lines to and from the existing security gatehouse water-cooled condenser
in the HVAC room. Drain lines, and cut and cap them in the HVAC room.

Remove existing condenser from HVAC room (it may be necessary to cut the condenser
in half to accompiish this).

Evacuate refrigeration system, cut and ramave existing tubing as necessary, and instail
new tubing between compressor and evagoratar coil in HVAC room and the new
condensing unit. d

Charge refrigeration systern and place in operation.

Seal roof opening.

3 et
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VIIl. ATTACHMENT
A. SFPI Ventilation System Diagram
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SFP ISLAND ELECTRICAL SYSTEM DESCRIPTION

f. ENERAL (Overview)

The Spent Fuel Pool (SFP) Island electrical distribution system will provide 480 V ac
electrical power to support operation of the SFP Island equipment. The distribution
service will be supplied by the Tertiary Winding of existing Station Service Transformer
X-16 through a single off-site power cannection to Central Maine Power's 115 kV
System. The X-16 Tertiary voltage of 4160 voits will be transformed to an operational

voltage of 480 V through a 2500/3125 kVA step-down transformer that will be installed

near X-16. The transformer is part of a refurbished outdoor substation that will be
purchased. (Reference Figure ELEC-1A, attached.) Power distribution will be
through the outdoor (pad mounted) unit substation and two Motor Control Centers
(MCCs): MCC-11B (existing) and a new MCC located within the truck bay of the Fuel
Building. Local motor control will be provided by a control station located at each motor
or mounted in the MCCs. Non-essential loads being powered from MCC-11B will be
disconnected and removed during de-commissioning activities. Existing cables and
raceways will be used where possible to reduce installation and material costs. The
instailation will also have capacity to support some long term plant loads which may be
required during de-<commissioning activities. De-commissioning loads will be provided
by existing construction power transformer.

In addition, the SFP unit substation will provide a 480 V supply to the 345 kV switchyard
relay house to replace one of the two supplies presently provided from Maine Yankee.

480 V ac feeds will be supplied to the remote SFP Control Room for building services,
control, power and instrumentations loads. Undervoitage, loss of voitage, and ground
detaction alarms will be provided to the remote SFP Control Room. Additional alarm
and indication signal cables will be provided as required. All cables to the new Control
Rocm and Unit Substation will be routed outside the Fuel Building in exposad conduits
or ¢cable trays mounted to exiting structures, i.e. tank shieid walls, PAB and Turbine

building exterior walls, etc.

Limited backup power will be provided by a manually aligned, seif-contained 250 kW,
480V Diesel Generator. Instrumentation and security power will be provided by two
independent Uninterruptable Power Supplies to be located in the New Control Room.
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II. SYSTEM DESIGN PARAMETERS

A. The SFP Island electrical system is designed to mest the following criteria:

1. Provide adequate 480 Volt Switchgear feeder positions to supply all
necessary Motor Cantrol Centers (MCC's) and large 480V motors.

2. Provide a switchgear bus position for connection to a 480V diesel
generator.

3. Provide spare capacity to address unknown loads.

4. Power for future De-Commissioning construction activities will not be
provided.

§. Provide UPS backed 120 V ac supplies for those systems requirihg
uninterruptible power.

6. Provide an oil berm around the unit step down transformers inside the
security fence west of transformer X-16.

7. CMP will raview the adequacy of the qil berm at the construction
transformer and take corrective actions are required.

8. The SFP Island will provide a single 480 V suppiy to CMP 345 kV
switchyard refay house.

B. Assumptions goveming establishment of system design parameters are as
follows:

1. The existing 2500 kVA Construction Power transformer X-2 is adequate to
support de-commissioning construction loads.

2. Reserve Station Service Transformer X-16 will be disconnected from the
plant and its 4160 V tertiary winding will be used to power the new SFP
unit substation transformer. All protective relaying will be removed and
transformer primary fused at 3 MVA.

3. Only one source of off-site power is required.

Page 2 of 7

T XN

Teses W-%ag By Q0

:, ‘4_(\-: it 005
H il g

i PGS 5% o &)



. I

CPA 97-42
Attachment A-4

Electrical system does not have to be designed or instailed safety-class
1E or seismic.

Battery backed AC or DC power is not required for any SFP Island loads,
except for emergency lighting which will have its own batteries.

A manualily aligned, portable diesel generator will be provided. No
automatic diesel start or load transfer wiil be provided. The diesel will be
sized to re-power all critical loads, as determined by System and [&C

Engineering.

Security systems and process monitoring requires uninterruptable power
for a period of approximately 2 hours.

Heat tracing panel 1AEB-A and its transformer located in the PAB outside
the Fuel Building will be repowered to support SFP [sland heat tracing
loads. lts present location is acceptabie, therefore, relocation is not
required. The heat tracing panel will need to be reclassified to allow an
NNS power supply to the system.

I CTRICAL SYSTEM COMP NTS AND ARRANGEMENT

A. Primary Distribution System Airangement

1.

Primary Distribution Transformer

Reserve Station Service Transformer X-16 will be disconnected at the
transformer and the 4160 V winding will be used to power the new
outdoor unit substation. The transformer will be fused for 3 MVA in the

115 kV switchyard by CMP.

Cutdoor Unit Substation with Transformers

A reconditioned outdoor 480 V unit substation with transformer will be
purchased, to support the accelerated construction schedule and the
short expected operating period, i.e. less than 5 years.

A refurbished outdoor unit substation will be installed with the following
equipment:
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a. One 600A fused primary disconnect.

b. One 2500/3125 kVA, 4160 - 480 Volt Qil-filled Transformer.
c. One 3200A Main Circuit Breaker,

d.  Seven (7) 480 V feeder positions.

e. All necessary controls, relays/protection, and accessories.

Connection between the Substation feeder breakers and loads within the
Fuel Building will be by triplex cables routed in cable tray. Inside the Fuel
Building, cables will be installed in rigid conduit or existing cable trays.

2. Moator Caontrol Cente ow e ent

Existing MCC-11B wil be repowered from the new SFP unit substation
and a new MCC will be insatalled to support additional loads. The new
MCC is presently in the Maine Yankee Brunswick warehouse. This MCC
will need to be reconfigured and addtional starter and breakers
purchased.

Each MCC will be fed from a feeder position in the new Qutdoor
Substation. New and existing loads required o support SFP Isiand
operations will be supplied from these MCCs.

B. Instrumentation, Control and Alarms

1.

Motor control and indication will be provided both locally and at the new
Control Rocm. Electrical system parameters and trouble alarms will be
provided to the new Control Room Central Processing Unit (CPU). Actual
electrical system alarm points and indication parameters will be determined
later with input from Maine Yankee Operations.

Two 10 to 15 KVA Uninterruptible Power Supplies (UPS) will be prowded to
support the new Control Room and security/communication system
operations. Each UPS will be capable of operation approximately 2 hours on
its internal battery system. Actual size will be developed based on system
requirements.
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C. Backup AC Power Sysiem

A stand alone self contained 250 kW - 480 V ac diese! generator with control panel
and fuel oil tank will be provided. Provisions will be made for manuaily connecting
the diesel generator to re-power a de-energized MCC via a spare unit substation
breaker. The diesel generator unit will be provided with a 120 V ac receptacie to
maintain the diesel starting baitery.

The actual size of the diesel being purchased will be based on more detail load
requirement which will be deveioped. The largest diesel loads which need to be
evaluated are pool cooling and makeup requirements, building and primary water
tank heating, primary water piping heat tracing. In addition, security, radiation
monitioring and instrumentation loads after the initial two hour UPS operating cycle
will also need to be evalautaed.

D. Miscellaneous ltems

1. Lighting within the Fuei Building will be upgraded as required to support the
new operationai activities of the areas within the building.

2. Emergency/egress lighting will be provided using emergency battery pack
lighting units.

3. The Fuel Building grounding system will be re-established by providing two
new incoming 500 MCM ground wires from the 115 kV switchyard ground
system. These wires will be connected into the existing Fuel Building ground
system.

4. HVAC, lighting and convenience outlets for the new Control Room will be
- repowered from one of the SPF Isiand MCCs.

5, Cabling to the new Control Room and Unit Substation will be routed in
exposed rigid conduit support from existing PAB and Turbine Building
structures.

8. Heat tracing panel 1AEB-A and its transformer located in the PAB outside the
Fuel Building will be repowered to support SFP Island heat tracing loads.
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IV SYSTEM OPERATION

The electrical system requires no special operating instructions.

Operation procedures will be developed for connecting and repowering limited
loads from backup diesel generator.

QPTIONS EVALUATION SUMMARY

~ An evalaution by the Maine Yankee equipment classification group has determined

that the Reserve Station Transformer X-16 will no llonger be required and it can be
made availabie to support the SFP island electrical distribution system. In additon,
it was determined that the SFP Island distribution system would not provide de-
commissioning construction loads. Based on this direction two options were
evaluated; relocating existing primary plant equipment, or purchase new and/or
refurbished equipment.

A. Use of Existin ipmen

Relocating a 480 V unit substation (Buses 9 & 10) to the New Fuel Room of
the Fuel Building. This unit presently provides power to NNS loads which
would be relocated to other Buses. The initfal evaluation showed that this was
feasible: Since the existing substation breakers would require a dc control
power source, it would also be necessary to declassify and relocate battery #2
to the New Fuel Room, along with the spare battery charger and inverter.

Several concems were identified with utilizing existing equipment design. The
design will require relocating equipment into the New Fuel Area. This will
increase the heat load and require a larger and more compiex HVAC system,
and other building modifications. The introduction of batteries raised safety
concerns with hydrogen generation and the need to monitor hydrogen gas

during venting.

The dc sys{em would required pericdic battery testing and maintenance would
place person in potential contact with corrosive fluid, and increase personnel
traffic into the Fuel Building. L

The time required to develop the documentation required to justify relocating
loads and removal of equipment (Technical Evaluations, Installation and

Page 6 of 7
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Functional Test {nstructions, and Works Orders). As well as, time and
personnel need fo disconnect and remove the equipment did not contribute to
meeting the SFP Island design and construction schedule.

The removal and repowering of equipment would place an additional burden
on the piant operating personnel.

In conclusion, the lesser cost of this option (when compared to the
configuration chosen) did not justify this options when safety, scheduling and
design issues are considerad.

B. New/Refurbished Equipment

Equipment cost were obtained for a refurbished outdoor unit substation and
step-down transformer to support estimated SFP Island [oads and some long
term plant loads only. It was determined that overall cost associtaed with
relocating an existing indoor unit substation, installing it in the Fuel Building
and making the necessary equipment modifications would be more expensive
than purchasing and installing the used equipment. In addition, the
construction time saved by not neading to disconnect and remove plant
equipment will help support the design and construction schedule.

In conclusion, the configuration shown in Figure ELEC-1A will provide the
most cost effective method of supporting short and long term electrical
distribution needs, and still meet the installation schedule. It must be noted
that decommissioning construction power will not be available form the SFP

Island.

A detailed cost benefit analysis can be developed upon request.

VI ATTACHMENTS
ELEC-1A - System configuration drawing
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SFP ISLAND SECURITY SYSTEM DESCRIPTION

il

GENERAL

The Spent Fuel Pool Island (SFP1) security system will provide for all of the plant nuclear fuel
security which is required. The SFPI will be treated as an entire complex separate from the
balance of plant for all security protection. The Control room and Central Alarm System (CAS)
will be relocated to the security office area of the administration building. Access to the SFP! will
he thru-an unmanned controlled search station located at the PAB El. 36' entrance. The SFF!
will be hardened and monitors as well as motion detection equipment will be added to the
security system. A Secondary Alarm System (SAS) will be installed within the SPFI area as the
backup means for security functions. The vehicle threat barrier system will be modified to form a
protective enclasure around the SPFIL. '

SECURITY SYSTEM DESIGN REQUIREMENTS

The SFPI security system is designed to satisfy the requirements of 10CFR73 which also
includes all of the vital area access c¢ontrol requirements as define in Regulatory Guide 5.65 and
the recommendations presanted in the independent security assessment performed by Sandia
Laboratories, Report No. (fater}). (Note: SANDIA will arrive on site on QOctober 13, 1997 to
perform their site threat matrix assessment).

SECURITY SYSTEM COMPONENTS and ARRANGEMENT

A. Access

The SFP! will have normal access thru the PAB door at elevation 36'. There is a search area
which will require security notification for anyone requiring access to the SFPl. Emergency
egress out of the SFP1 will be allowed thru the west side door at elevation 21'. Logging for
identification of ail visitors to the SFPI is required.

B. Physical Protection

The SPFI structure will be hardened for penetration resistance (including duct openings) in
accardance with Regulatory Guide 5.65. This will include alarming of ail access doars as
well as restricted accass thru some areas in proximity to the SFPI,

The vehicle threat barrier will be relocated so as to provide protection to the SFP! only.

C. Electronic Surveillance

Manitoring of the SFPI structure will be performed through the use of video cameras and
mation detection devices.

l
VEE 0742 &N o
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SFP ISLAND SECURITY SYSTEM DESCRIPTION

'\_,,J

D.

iV,

V.
)
»

Control System

The CAS will be operated in the same area as the SFP! control room.
The SAS will be located within the SFP! protected area.

SYSTEM OPERATION

A. The CAS will be continuously manned and fully functional. The SAS will only be manned in
the event that the CAS is no longer able to function.

ATTACHMENT
A, SFPI Site Plan Location Drawing
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SFP ISLAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

GENERAL

The purpose of this document is to specify the instrumentation and cantrols scope of work as require
to provide equipment necessary for manitoring of the SFP Island equipment and other systems fro
a new Control Room. A general list of the eguipment and systems to be monitared includes tf

following:

A, SFP and SFP Island Cooling System {Primary and Secandary Processes, including PWST)

Tommonm

SFP Island Purification System

SFP Building Ventilation System

SFP Isiand Security System

Plant Meteorological Instrument System
Plant Fire Protaction System (Fire Pumps)}
Plant Radiation Monitoring System

. Fuel Building Sump

PERTINENT DESIGN STANDARDS, GUIDELINES, AND REQUIREMENTS

A. 10CFR REQUIREMENTS:
1QCFR requirements, generally affecting the Spent Fuel Pool Island Instrumentation arx

Controls design include, but are not limited to, the following:

Instrumentation and Control Requirements -

1.

72.122(hH2} -

72.122(h){(3) -

72.122{1) -

72.122(} -

72.124{k)(3) -

Pool water level equipment must be provided to alarm in :
continuously manned location if the water level in the pool falls below
a predetermined value.

Ventilation systems and off-gas systems must be provided where
necessary to ensure the confinement of airborne radicactive
particulate materials during normal and off-normal conditions.

Instrumentation and Control systems must be provided to monitor
systems that are important to safety over anticipated ranges for
normal operation and off-normal cperation. Those instruments and
control systems that must remain operational must be identified in the
Safety Analysis Report.

A controf room or control area, if appropriate for the ISFSI or MRS
design, must be designed to permit occupancy and actions to be
taken to monitor the ISESI or MRS under aff-narmal ar accident

conditions. )

Provisions must be made so that, in the event of a loss of the primary
electric power source or circuit, reliable and timely emergency power
will be provided to instruments, utility service systems, and the
central security alarm station, and operating systems, in amounts

Page 1 of 16
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SFP [SILAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

6. 72.124(c} -

7. 72.126(b} -

8. 72.126(c)(2) -

sufficient to allow safe storage conditions to be maintained anc
permit centinued functicning of all systems essantial to safs sterag

(in part) A criticality monitoring system shail be maintained in eac
area where special nuclear material is handled, used, ar stored whic
will energize clearly audible alarm signals it accidental criticail:
oceurs.

Radiological alarm systems musz be provided in accessible work arecz
as apprapriate to warn operating personnel of radiation and airkorn
radioactive material concentrations above a given setpoint and ¢
concentrations of radioactive material in effluents above coantrol limit:
Radiation alarm systems must be designed with provisions ic
calibration and testing their operability.

Areas containing radioactive materials must be provided with system
for measuring the direct radiation levels in and around these areas.

9. 72.164 - .The licensae shall establish measures to ensure that tool ages
measuring instruments, and other measuring and testing defices uses
in activities affecting quality are properly controiled, calib ;( ted, anc
adjusted at suecn"zed periods to maintain accuracy within gpecifiec
limits. '

Selected Security Requirements - : .

1. NUREG-14397, Nov. 1994 -

A. STANDARD ANSI/ANS 57.7 - 1988

NQTE: Maine Yankee has not committed to fuifill the requirements of this documant.
It shall therefore be usad for general guidelines aonly.

1. Sect. 4.9 -

2. Sect, 5.9, -
2.1.1, 2.1.2

Provide waming of abnermal conditicns such as high raciation levels.
airborne radialogical contamination, or unauthaorized accass.

Monitor process system, effluent and area radiation

levels for direct radiation, gaseous and airborne particulate activity for
Design Events | & Il. Note that examples of Design Event [I’s include:
{a) A single failure of an active component -

{b} Spurious gperation of certain active components

{c} Loss of external power supply for a limited duration

{d) Minor leakage from fianged connections

{e) A single operator error followed by proper corrective action.

Provide the instrumentation and alarm functions necessary for each
process systam 1o ensure that significant system faifures can be

e
$
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SFP ISLAND INSTRUMENTATION AND CONTROQOLS SYSTEM DESCRIPTION

detected and the systems can be claced in a safe condition for Desi
Events | and Il

3. Sect. 6.3.4.4 - Provide inswrumentation for periodic funcsianal tasting of the He
i} Exchangers.

4. Sect. 6.3.5.2 - Provide Cartifications of Compliance with applicable standards for .
companeant matarials which ¢come in contact with the poaol warar.

8. Sect, 6.2.1 - Commercial codes and standards apply to I&C companents ar
systems.

. Sect. 6§.9.1.2 - When purchasing material, use codes and standards which reprasar
a level of capabhility to meet the design requirements sgecified |
references 16, 17, 28-44, 47, and 30 of ANSI/ANS - 57.7 - 1888,

7. Sect. 6.9.2.1 - System camponents shall be designed and qualified to operate withi
environmental limits established for their location.

8. Sect. 6§.9.2.3.1 - Accuracy limits should be consistent with normal industrial
instrumentation.

) 9.  Sect. 6.9.2.3.2 - Consider human factors and ALARA in the

selection and plagament of indicators, recarders, and gauges.

10. Sect. 6.8.2.3.3 - Provide continugus monitoring, where required, in

the installation monitoring area. If continugus monitoring is not
required, but operator action may be required to corract abnormal
operation, then provide alarms in the installaten monitoring area, and
provide the local controls and monitoring necassary to facilitate

operatar action.

11. Sect. 8.9.2.3.4 - Because of the nature of the installation, automatic

action and immediate operator response shall not be reguired.
Therefore local controls may Bbe maximized with oniy remots
monitoring provided in the installation monitoring area.

12. Sect. 8.9.2.3.5 - Provide a high radiation area monitor in the areas

of high radiation potential.

B. OTHER REQUIREMENTS:

1. Radiation monitors will be required in the Fuel Building ventilation exhaust duct since
it discharges directly to the outside environment.{per verbal discussions w. M. Johnsan
and YNSD EBED engineers). The radiation monitor must include indication in the new

') Control Room [per Ops Degt. 9/8/97 memo). A radiation monitor will not be required
o in the Spent Fuel Pool cooling secondary system because its design pressure will be

et o
]

g 8
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10.

11.

12.

13.

higher than the primary system and adequarte indication of fluid inventory/level will -
providad in bath systems [per a meeting held between T. Marstaller, F. Smith, €
Bourgoin, and J. Tedeschi an £/25/97).

Run time hour meters (local) must be provided far the two Fuel Building exhaust far
so that radiological releases can be quantified. {cfm flow x time, per M. Johnsc
8/11/97 fax ta D. Baurgoin}.

Local room temperature indicaters will be required in both the MCC area, and on th
North end of the Fuel Pool, at Elsv. 43" (per M. Johnsan 8/11/87 fax to D. Bourgoin

Provide status monitaring of primary and secondary coolant pumps in the new Conuc
Room {per T. Marstaller 9/11/97 e-mail to D. Bourgain).

Provide low suction pressure Control Room alarm and trip for secondary coeling purmg
{per T. Marstailer 9/11/87 e-mail to D. Bourgoin).

Provide local pressure indication on suction and discharge of secondary cooling pumec:
{per T. Marstaller 2/11/97 e-mail to D. Bourgoin).

Pravide both local and new Control Room indication of Secondary Surge Tank inventor,
(per T. Marstafler /11/87 e-mail to D. Bourgoin). High, low, and low-low alarms wil
be required {per 9/11/97 project meeting).

Provide primary to secondary coalant differential pressure indicating switch which reads
out locally and alarms in the new Control Roomiper T. Marstaller 9/11/97 e-mail to ©
Bourgoin, and subsequent 9/22/97 verbal discussion).

Provide a new Spent fuel Poal level transmitter for indication (in the Control Room, pe:
Ops Dept. 3/8/97 memo). Also create a second {redundant) low level alarm {per verbz;
discussion between D. Bourgoin and J. Niles).

Provide 2 Spent Fuel Pool temperature indicators {far Control Room indication, per Ocs
Dept. /8/37 memao). ’

Provide monitoring of pertinent Slectrical Distribution System parameters in the Contrci
Rocm. {per Ops Dept. 9/8/87 memo). As a minimum, a single “power available”
indication will be required (per D. Bourgain verbal discussion with J. Niles on 2/18/27).

Move or provide some monitoring in the new Control Room on a tempaorary basis for
the following existing Main Control Room indications:

a. Cartain sxisting plant radiation monitors {per Ops Dept. 3/8/37 memo)
b. Fire pump P-4 and P-5 status (per D. Bourgoin discussions w, J. Niles on
9/18/97)

Provide monitaring of the Met. Tower instruments for wind direction, speed, and air
temperature in the new Control Room {per D. Bourgoin discussions w, J. Niles or

T g7-42 , 0
- -t
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9/18/97 and R. Jordan on 9/23/97).

14.  New control room and security office will use PLC or similar technolagy {per 9/11/8°
project meeting).

15.  Provide a Fuel Building sump level alarm {signals from P-83A, B existing controis) in the
new Control Room (per D, Bourgoin discussions w. J. Niles on 9/18/87).

16.  Provide a PWST heat tracing failure alarm (per J. Niles in 2/25/97 engineering meeting}

C. ASSUMPTIONS:

1. The new design for the Fuel Pacl Cocling and Purification System wiil generaily be as
shown an draft revision 15 of Maine Yankee Flow diagram FM-37A (as revised for
EDCR 397-042).

2. The revised Maine Yankee Safety Analysis Report (not yet issued) will be consistens

with the above.

3. ANSI/ANS §7.7 - 1988 is to be treated as a general guideline only. Maine Yankee has
made no formal commitments to meet the requirements of this document.

Page 5 of 16 7 S S
T 8
70 &

At



CPRA 97-4
Attachment A.
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L SYSTEM COMPONENTS INCLUDED [N THE INSTRUMENTATION AND CONTROLS GROUP SCOPS

A. The systems/equipment included in the instrumentation and contrals group wark scope far th.
Spent Fuel Pool Island will include the following:

1.

Spent Fuel Pooi Island Programmable Logic Control {PLC) System for Process Indicatior
and Control -

This system consists of an industrial hardened computer system which will be used fo
the Spent Fuel Paol Istand Control Room monitoring, displays, and operator intarface
The PLC will generally accept inputs from all fieild devices needed far Control Roorr
indications/alarms and will provide some outputs for secondary control of field devices
from the new Control Room. The PLC may also contain control logic for the
development of certain permissives and interlocks. it is anticipated that local hardwirec
controls and indications will be the primary means of controlling the Spent Fuel Poc
Island equipment. The PLC displays are intended mainly for status monitoring anc
alarming. Input/output signals are wired in the field to logal I/C rack modules which
then communicate with the PLC over a distributed controi signal bus. In the new
Control Room, the aperator interface with the system will be via CRT monitors,
keyboards, and cursor control devices such as mice or trackballs. It is likely that one
or two stand-alone interfaces may also be provided in certain other areas of the plant
on a permanent or temporary basis during decommissioning dernolition activities.

Spent Fuel Pool Island Plant Security Computer -

A new security computer system will be implemented for the SFPI project. This system
may be PLC based, similar to the above, or a special system which is tailored more to
security applications. An operator interface will be provided for CAS/SAS plant
security functions. The sensor inputs (door switches, motion sensors, etc.) to the
security system will be provided by others and wired to a centrally located junction box
by aothers.

Contral Room Console Furniture for the Above

PLC system interface with the following existing plant systems and equipment not
included in Table “A” (shown beiow} for alarming or display in the new Control Room.
a. Meteorolagical Tower instruments for wind speed, wind direction, and air
temperature.

Certain existing plant radiation monitors

Fire pump P-4 and P-5 controis

P-83A, B controis

Plant electrical system

sapo

Provide PLC control/interlack logic for the foilowing functions:
a. Secondary Cooling Pump low suction pressure trips
k. Caoaling Pump STOP control

X742 D
3
7 5/
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6. Plant Instrumentation -

Provide/modify the instruments required to monitor the spent fuel pool island as list
in Tabie A.

Page 7 of 16 ATz g0
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SPENT FUEL POOL INSTRUMENTATION

INSTRUMENT DESCRIPTION | LOCATION | EXISTING | LOCAL ONLY MFGR INFQ. OR
NUMEBER QR NEW? (L) OR COMMENTS
WIRED TO
PLC (PLC)
FUEL POCQL AREA/FUEL BUILDING SUMP INSTRUMENTS
LC-3300 Controller for PAB Existing L Square D Company,
Fuel Building Lower Made! W-1
Sump P-58A, | Level Pipe
B Tunne}
LS-3601 Fuel Pool SE Corner | Existing PLC THIS INSTRUMENT TQ
High Level of Fuel BE REMOVED AFTER
Switch Pooi FUNCTIONAL TESTING
(Middle OF NEW
) Switch) LEVELTRANSMITTERS
< SO THAT
CONTINUQUS ALARM
CAPABILITY IS
PROVIDED. Jo-8ell
Type KC, 0-160°F,
W.P.=100, Spec.
Grav. = 1.Q, S/N
55048, 10 Amps,
128/250 VAC,
' 0.5A/120 VDC
LS-3602 " Fuel Pool SE Comer | Existing PLC THIS INSTRUMENT TQ
Low Level of Fuel BE REMOVED AFTER
Switch Poal (East- FUNCTIONAL TESTING
Most OF NEW
Switch] LEVELTRANSMITTERS
SO THAT
- CONTINUQUS ALARM
; CAPABILITY IS
PROVIDED. Jo-Bell
Type KC, 0-160°F,
W.P,=10Q, Spec.
‘ Grav. = 1.0, 8/N
) 55047, 10 Amps,
o 125/280 VAC,
0.5A/120 vVDC
o _ .
 Page8of 16 C -__.47_7_'442.5 4
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INSTRUMENT DESCRIPTION LOCATION EXISTING | LQCAL ONLY MFGR INFQ. QR
NUMBER QR NEW? L) OR COMMENTS
WIRED TQ
PLC (PLC)
LS-3603 Fuel Poal S€ Corner | Existing N/A THIS INSTRUMENT TO
Redundant of Fuei BE REMOVED AFTER
High Lavel Pooi FUNCTIONAL TESTING
Switch (West- OF NEW :
Most LEVELTRANSMITTERS
Switch) SO THAT
CONTINUGUS ALARM
CAPABILITY IS
PROVIDED,
Jo-Bell Type KC, O-
250°F, W.P. =100,
Spec. Grav. = 1.0, S/N
77635, 10 Amps,
125/250 VAC,
0.8A/120 VDC
Spent Fuel Poci Control SFP New PLC TBD
Level Room
Transmitter “A” Indication
and Hi/ low
level alarms
Spent Fue! Pool Control SFP New pLC TBD
Level Room
Transmitter “B” Indication
and Hi/ low
levei alarms
TS-3803 Fue! Pool Nw Existing N/A THIS INSTRUMENT TO
Temperature | Carner of : BE REMQVED AFTER
Switch Fuel Pool FUNCTIONAL TESTING
CF NEW TEMP
TRANSMITTERS SO
THAT CONTINUQUS
ALARM CAPABILITY IS
I PROVIDED..
' United Electric
Company, Model 38
L 47 gz o0
Page9of 16 e
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INSTRUMENT DESCRIPTION | LOCATION | EXISTING | LOCAL ONLY MFGR INFO. OR
NUMBER OR NEW? (L} OR COMMENTS
WIRED TQ
PLC (PLC)
Spent Fuel Pool Control T8BD New PLC T8O
Temperature Room
Transmitter Indication
“AY and 1st High
and Low
Temp Alarm
Spent Fuel Pool Control TBD New PLC T80
Tamperature Room
Transmitter Indication
“B*” and 2nd High
and Low
Temp Alarm
Spent Fue! Pool Locai TBD New L 0-250 deg. F
Temperature indicator for
' ) Indicator Direct
Readout of
Fuel Pgol
Temperature
P-89A Hour P-69A Hours Top of -| Existing L Simpsoen, 115 Volts, 60
Mater (Na MCC-118 1 Cycles
Instrument #)
P-59B Hour P-598 Hours Top of Existing L Simpson, 115 Volts, 60
Meter {(No MCC-11B Cycles
Instrument #)
PDI-3801 Fuel Pool Qutside Existing L Bartaon Instruments, O-
Fitter | Wall near 30 PSt (1/2" tubing)
Differentiai | Drumming
Pressure Room
Gauge entrance
Pl.330Q4A P-53A QOutside Existing L Maxisafe Co. 0-80 PSI,
Discharge Wall near ‘- (%" tubing)
Pressure Drumming
Reom
entrancea
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INSTRUMENT DESCRIFTION | LOCATION | EXISTING | LOCAL ONLY MFGR INFQ. OR
NUMBER OR NEW? {L) CR COMMENTS
WIRED TO
PLC (PLC)
P1-33048 P-53B Qutside Existing L Maxisafe Co., 0-860 PSI,
Discharge Wall near {%2" wbing}
Pressuyre Drumming
Room
entrance
RM-8107 ‘Radiation Fuei Pool Existing PLC 10" to 1Q% CPM, Serial
Monitor Mobile # C031, P.O. MY-30Q,
Platform Dwg # 6055D1A4G0O1,
Date of Manuf. =
4/71, Power Inputs =
Fuel Pool Platform,
Wastinghouse Nuclear
Instrument and Control
Dept.
Recorder for TBD TBD New Yes Temporary recorder to
Spent Fuel Pooal {Temp.} be usad for test only.
Heat-up Rate Possibility of using
Test Fluke Hydra Recorder in
1&C Shop.
Thermocouples/ TBD TBD New Yes Temporary
RTDs for Spent {Temp.) thermacoupies/RTDs to

Fuel Pogl Heat-

up Rate Test

be used for test only.

FUEL PO

Ol COOLING PRIMARY LOOP & PURIFICATION SYSTEM INSTRUMENTS

PI-3601A

Fuel Pool
Cacling
Pump P-17A
Discharge
Pressure
Gauge

MNear P-
17A

Existing

L.

30 Company, 0-1C0O
PSI (12" tubing)

P1-36018

Fuel Poal
Cooling
Pump P-178
Discharge
Pressure

MNear P-
178

Existing

30 Company, 9-10Q
PSI (72" tubing)

Page 11 of 16
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INSTRUMENT DESCRIPTION LOCATION EXISTING | LOCAL ONLY MFGR INFO. OR
NUMEER OR NEW? {L) OR COMMENTS
WIRED TQ
PLC (PLC)
PI-3802 Fuel Pool Near P-85 Existing L 30 Company 0-160 PSI|
Purification (%" tubing)
Pump P-35
Discharge
Pressure
Tl-3601 Pri. Side E- On Pipe Existing L Ashcroft Company, Q-
25 Iniet near FP-14 200° F
Temp.
Indicator
T1-3602 Pri. Side E- On Pipe Existing L Ashcroft Company, O-
25 Qutlet near FP-18 200° F
Temp.
Indicator
LT-4Q01 Primary PWST Existing PLC Rosemount 1151
Maka-up
Tank (PWST)
Level
Transmitter
Primary to Primary to P-17A, B New L TBD
Secondary dP Secondary Pump
Indicating Leak Area
Switch Detection
P-85 Discharge P-85 pP-85 New PLC TBD
Pressure Discharge Discharge
Transmitter Pressure
P-17A P-17A P-17A New PLC TBD
Discharge Discharge Discharge
Prassure Pressure
Transmitter ;
P-17B P-178B P-17B New PLC TBD
Discharge Discharge Discharge
Pressure Pressure
Transmitter

Page 12 0f 16




SFP ISLAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

CPA S 7f-5
Attachment A

INSTRUMENT DESCRIPTION | LOCATION | EXISTING | LOCAL ONLY MFGR INFQ. OR
NUMBER OR NEW? (L) OR COMMENTS
WIRED TO
PLC {PLC)
FUEL PQOL COOLING SECONDARY LOOP INSTRUMENTS
Level Indicator Pressure Sec. Surge New PLC TED
for new Indicator Tank
{Bladder type)
Secondary
Surge Tank
Level Pressure Sec. Surge New PLC TBD
Transmitter for | Transmitter Tank
new (Bladder
type)
Secondary
Surge Tank
Sec. Side E-25 Local TBD New L Asheroft Company, O-
Inlet Temp. Indicatar 200° F {or Equiv.)
Indicator
Sec, Side E-25 Local TBD New L Ashgroft Company, 0-
Outlet Temp. Indicator 200° F {or Equiv.}
Indicator
Secondary Local Gauge | At Pump New L TBD
Coolant “A”
Pump Disch
Press Gauge
Secondary Local Gauge | At Pump New L TBD
Coolant “B”
Pump Disch
Prass Gauge
Secondary Low Press Pump New PLC T8O
Coolant “A" Alarm in Suction
Pump Suct Controi Line
Press. Sw. Room !
Secondary Low Press Pump New PLC TBD
Coolant “B” Alarm in Suction
Pump Suct Controi Line
Press. Sw. Room
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CPA 97-4C
Attachment A.€
SFP ISLAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

INSTRUMENT DESCRIPTION | LOCATION EXISTING LCCAL CNLY MFGR INFQ. OR
NUMBER OR NEW? {L} QR COMMENTS
WIRED TO
PLC (PLC)
Secondary Control Pump New PLC TBD
Coolant “A" Raom Discharge
Pump Discharge indication
Pressure
Transmitter _
Sécondary Control Pump New PLC TBD
Coolant “8” Room Discharge '
Pump Discharge Indication
Pressure
Transmitter
Spent Resin Pit | High Level | Spent Existing PLC TBD
Sump Level Alarm Resin Pit
Switch
. Secondary Primary to TBD New PLC TBOD
) Coolant Secandary
- Radiation Leak/
Monitar Radiation
Detection
FUEL BUILDING VENTILATION SYSTEM INSTRUMENTS
Radiation TBD TBD New PLC TBD
Manitor for
Ventilation
Exhaust
Fuel Pool Area TBD TBD New L TBD
{N. End) Temp
Lacal Indicater
Electrical Equip TBD TBD New L TBD
Roam Area
Temp Local
Indicator
PRI WATER STORAGE TANK (PWST) TK-16
TS-1106 PWST Aux. PWST Existing N/A This Instrument to be
Steam Temp. | Instrument Removed along with
Control Shed PWST Steam Heat. UE
} Mode! 68BS, Options
1519, 0-250 deg. F

T omm Eras IO
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CPA §7-:
Attachment A

SFP ISLAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

INSTRUMENT DESCRIPTION | LOCATION | EXISTING | LOCAL ONLY MFGR INFQ. OR
NUMBER OR NEW? {L) OR COMMENTS
WIRED TO
PLC (PLO)
T-4002 PWST Lacal PWST Existing L Asheroft, 0-200 deg. F
Temp Gauge | Instrument with 1.8", 304 33T RF
Shed Flange Conn.
TS-4003 PWST Hi/Lo PWST Existing PLC UE Madel 6BS (F-402-
Temperature { Instrument 683-5101)
Alarm Shed
S-38 Locai Level PWST . Existing L Duragauge, 0-45 Ft.
Gauge | Instrument
' Shed
LT-4001 PWST Level PWST Existing PLC Rosemount 11510DPE22
instrument _
Shed
I
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CPA 97«
Attachment A

SFP ISLAND INSTRUMENTATION AND CONTROLS SYSTEM DESCRIPTION

. SYSTEM ARRANGEMENT

Later

. SYSTEM CPERATION
Later
V. OTHER

Later
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