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Condensate Filtrabon System (CFS) Final Tie-ins

Titfe:
I.

System/Procedure/Raiment

Identification. (Name and Numbers

'DCP 95-3014M, "Condensate Filtration System Final Tmns

Systems Potentially Affected by CFS are:

~ndonsatefN44
Condensate Transfer/¹0378
Service Air/¹11S

'nstrument'Air/N18

~

~

,

Process Radiation Monitoring/¹179
Solid Radwaste/¹068
Uqufd Radwist'e Collection/@ROA
Uquld Radwaste Processing/@$ 9B
Gaseous
'Turbine Buifdlgg HVAR~33
Conde'nsate:DemfneralfzerfN39
Sampling systenNN76
FeedwaterN145.
Control4N45C
Plant Computer/¹031A
Radiation Area DoorsOM9L
Turbine BuifdIng/¹112B

R~e/¹072

'eedwater

II.

Description and Impfications of Proposed Action.

A. Fully describe the action and Its purpose.
Background:

~

*

.

I'

condensate Filtration system (cFs) is being installed in the condensate piping, upstream of the deep bed:
demfneralizea. In general, the CFS consists of filler vessels/elements, piping, valves, instrumentation 8
controls, programmabfe logic controllers and a back% vash system. The purpose of the cFs is to'remove Iron
from the condensate to mitigate dose effects of Hydtogen Water Chemistry and extend the life of the deep
bed demineralizers.
The implementation of the CFS Project will be achieved by several'DCP's In
accordance with the design and construction strategy developed for the project. current scoping for the cFs
project. is as follows;
DCP 95-3014A CFS Room Preparation
DCP 954014C 'CFS Backwash gRV} System
DCP'95-30140 'Install CFS Room
DQP 95-3014E CPS Electncal
954014F 'Install CFS Piping Tie-ins to Condensate
DCP 95-30146 'Install CFS Supply 8 Return Piping
DCP. 95-3014H 'install CFS Sample System"
Outage'CP
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DCP 95-3014l
DCP 964014J
DCP 95-3014K,
95-3014L
95-3014N
DCP 9&30140
DCP 95-3014P

"install CFS InstrumentaUon 8 Consols
"Install CFS Iron InjecUon System
"LRW Processing of CPS
"Install CFS Small Bore
"CFS Final Tie-ins'
Relocate tron Injection Nozzle
'CFS Control Panel Tie-in to PICSY"
Vifostostream'CP

Piping'CP

The 50.59 analyses for these DCPs adders the immediate impact that each aspective modification has on
the plant (ie. they did riot address the impllcaUons of CFS after it's placed in service). Analysis covered in
previous CFS Project SEs are summarized below {Note: this analysis is not repeated in this SE):
.

~

~
~

~

i

.

~
~

~

Fire Protection System and fire barriers for CFS Room and TB General Area, H. 676'DCPs 953014'A 8c D)
Power Supplies to lion injection 8 LRNI chemical feed skids {DCPs 95-3014J 8 K)
Power Supplies to CFS contiol panel and Instrument Racks {DCP 9M014I)
pressure boyndaiy integrity at Inn Injection and LRW chemical fcod sNd nozzios, Including a Class
'D'ugmented boundaiy at Chemical Feed Skid C? (DCPs 95-3014J8K)
Effects on T8 Structure due to addition of loads: CF vessels, CFS Room block walls, CFS Room
Crane, BVVRT, BVYRT block walls, large bore piping and platforms (DCPs 95-3014A,C; D,G8: L))
Safety'impact analysis for all components previously installed (all DCPs)
Hydraulic effects of adding check valves to regen waste transfer pump discharge lines (DCP 95.3014 L)
Modification of existing plant seivice air and demineralized water piping (OCP 95-3014L)
Modification of TBFE ductwoik in SPE room to eliminate lnteiferences (OCP 95-3014C)
Modification of fire protection piping in SPE Room to eliminate interferences {DCP 954014C)
floor plug replacement- effects to a radiological bamer {DCP 9&3014A)
Spare SJAE (SSJAE) mom wall plug modlficatlon- effects on fire, radiological and ventilaUon bamer
(DCP 95-301 4A)
Miscellaneous non class 1E electrical changes to resolve interferences in TB General area EI.
'ecombiner

~
~
~

~
~
~

e

*

954014E)
t
Tie-in of CFS PLC to the plant computer (OCP 95-3014I)
30'iping tie-ins to condensate system (DCP 9&3014F)
Modification to Turbine Bldg Sample Station for Condensate monitoring {DCP 95-3014H)
Effects of local CFS sample station becoming operable (DCP 95-3014H)
Power for BWRT pump and IighUng for the SPE Room (OCP 95-3014C)
paver for. hoist 8 trolley in CFS mom (DCP 954014A)
Modification of TBFE and TB Supply ductwork outside CFS Room on EL 676'DCP 95-3014D)

676'DCP

I

Action/Purpose:
Perform the final tie-ins of the CFS and its support systems.

Functional testing necessary

to

.... demonstrate that the CFS funcUons/performs as designed is also included in this modificatlon.

2.,Adjust Reactor

Feed Pump Turbine {RFPT) low suction pressure trip timer relays (62-10610A,B 8 C) to
stagger the trip setfings, The timers will be set at 5 seconds, 10 seconds and 15 seconds, This'change
will preclude CFS from introducing the possibility of a loss of feedwater event due to low RFP suction
pressure trips during plant transients that curn.*nUy are survivable (ie. conUnued operation without reactor
tiip).

~

~

..

The initial startup of the CFS, including 18 C tuning of the Alter vessel flow controllers, is a part of this OCP but
outside. the scope of ttlis sER. Tp-144427 (cFs initial Operation) wiff address the implications of iMialiy
starting up CFS. Completion of TP-144427 will establish operability of CFS.
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The oflovrin timn activities wiH be
~

ormed

this DCP:

Condensate System to GFS-A spool piece +nil bo Installed to connect the existing condensote piping to
the'new condensate filtiation pfping installed by DCP 9$ -3014G to provide a flowpeth through the CFS
fifter vessels {Ref. Figure 1).
Condensate System to CFS Sample Station- DCP 954014H installed a local CFS sampfe station
which was connected to the new large bore CFS pipfng installed by OCP 95-30$ 4G. The local sample
station will become a part of.the condensate pessure boundaiy upon completion of the. condensate to
CFS tie-in.

~

~

'ervice Airto CFS-

A
ol piece vrill be installed to connect the existing servitx. air piping to piping
lnstalfed by DCP 954014L {Ref. Figure 2). Service air vrilf be used as the backwash air supply to cfean
the fitter elements. Coafescing tifters are installed In the seivice air piping to ensure a dean air supply to
the condensate fiftea.
condensate Transfer to cFG- A spool piece wiH bo Instaued to connect the mdsting con'dorisate
transfer piping to piping installed by DCPs 954014G 8 L Condensate transfer will be used as CF vessel
filland BW supply. In addition, condensate transfer will be used as fiush supply to the BW system
fhe Backwash Receiving Tank {BWRT). Figure 3 illustrates the crosstie between CFS and
condensate transfer.
piping'and

ln addition, a tap with an Isolation valve and cap vrill be Instaffed on the common condensate transfer
header in Unit 2 to facilitate future connection to the Unit 2 CFS by DCP 958013M. SER 95-3013M wiili
'ddress the implications of using condensate transfer system for Unit 2 CFS.
~

fnstrurnent Airto CPS air operated valve and instrumentation- A spool piece vrill be installed to
'connect fnsbument air to the CFS instrument racks and to valves/local instsuments that support the CFS,
Refer to Figure 4 for a simplifie schematic of the instrument air system piping.

~

Regen. Waste Transfer line to CFS BW System- The 1 1/Z BW transfer pump discharge, instalfed by
DCP 95-3014C, vrifl be connected to the regen. waste transfer line by the installation of a spool piece.
This tie-in provkfes a fiowpath for the CFS wastestream to the Waste Sludge Phase Separator (WSPS)
as shown on Figure 5.

~

ENRT Vent Connection to Turbine Building Fiiftered Exhaust {TBFE- Figure 6)- The 12" vent line

r

on the BWRT vrifl be connected to the TBFE ductwork ln the Steam Packing Exhauster Room {SPE) by
the addition of a HEPA fifter. The afr expelled from the CF vessels during backyrash will be discharged
into the TBFE system via this connection where it vritl be fiftered prior to release.
~

Condensate to Iron Injection skid- DCP 95-3014J instaffed the iron injection skid including the
connection to existing plant piping. However, the skid was left isolated from the plant. The Isolation
valves to the skid will be opened and the skids placed in service after closure of DCP 95-3014N..The
ii9n injection skid vrill inject a small amount of soluble iron {iron oxa)ate) into the condensate system
dovestream'of the condensate demineiafizers (appraximatefy 1-5 PPB). CFS will %move virtually ail of
the iron from the condensate tfowstrearn. Industiy experience has shown. that extremely low final
feedwater iron levels may insult in radiation bulklup problems. fron particles in effect; scavenge Cobalt
80, thus suppressing its migration from the fuel which bluffs in lower shutdown dose tates {Note: origina
source of Cobaft 60 fs other plant components, but it tends to accumulate on the fuel). The tron injection
skid will provide the capability to regulate the final feedwater iron level to optimhe feedwater chemistry
'hus minimizing shutdown dose rates.
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N 4. f/2- DCP 95-3014K installed these skids,
tnciudtng the connection to existing plant piping. Howevor, the skids were left isolated Aom the plant:
The isolation valves to these skids will be opened and the skids placed in seivtce after ctosure of DCP
9~014M. Skid W will inject a water based cationic potyetectrotyto in the CFS BW bansfer line to the
.WSPS. Skid 4Q will be used if necessary, to further enhance the settteabitity/fitteabitity of the CFS
wastestraam by injecting a second potyetectrotyte or a pH adjustment agent (NaOH) into the.WSPS via
the Waste Sludge Dischaige Mixing Pump suction line. The CFS wastesbeam will contain finer and
„higher concentrations of iron oxide paitictes than current URC wastestream. The revised vestestn:am
could lead to unacceptable effluent quality and/or decreased operating efficiency of the LRW filter if not
pioperty addressed. The chemical feed skids will enhance the setttabitity/fitterabitity by developing a
small floe that can be readily removed by the WSPS and the LRW fitter. Batch piacessing of the CFS
. backwash wastestieam viitt be pertoimed tn the waste sludge phase separator ln lieu of the cumnt
continuous processing method used for the URC wastestream.
Solid Radwaste to Radwaste Chemical Feed Skids

Changes to the plant due to CFS are summarized below and witt be analyzed in the following sections of this
SE;

Effects of the dWns described above
Hydraulic changes to condensate/feedveter systems
Effects o'n performance/operation of condensate demlnetatizer system
RFP/RFPT performance/runout
Staggering RFP tn ps
Radiological zoning and radiological piatection features
Effects on TBHVAQ (heattoad & ventilation)
CFS normal operation and potential transients (ie. potential transients based on CFS design features).
Plant transients fie; effects on current accident analysis)
Pnmary coolant water chemistiy changes
Condensate wastestream chemistry changes, including potential effects on liquid, solid and gaseous
radwaste processing systems and effluent releases
High energy tine break in the new condensate headeis
Effects on EQ Program
Functional Testing required to demonstrate CFS operabiTity

~

~

~
~

~

~
~

~

~

Ftoodlng'e

.

~,

Use of a PLC for CFS (ie. in the condensate system)
Connecting CFS'sample station to the plant
Filter element replacement and fact ties for disposal
tron injection skid operation
Radwaste chemical feed skids& &C2 operation

B. fdentify ail the components that witt be affected.
.

The following plant systems/components were evaluated for potential impacts by the CFS:
Plant Radiation Shielding
Turbine Building pB) HVAC System, including TB Filtered Exhaust(TBFE) and TB.Supply
TB Chilled Water System
Emergency'Core Cooling Systems (ECCS)
Equipment Floor Drain System (EFDS)
TB Structure
Sampling System
Liquid Waste Management Systems (LWtI/tS), including LRW Filteis and LRW Processing System
Solid Waste Management System {SWMS), including Waste Sludge Phase Separator {WSPS)
Gaseous Waste Management System (GVSllS) .
Condensate Transfer System
. *
Instrument Air System
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Service Air,System
Condensate Demlneraiizeis
Area Radiation Monitoring
Process & Effluent Radiological Monitoring & Sampling System
RPV and internals
CRD System
Condensate System, induding the condensate pumps
Feedwater Systein, including reactor feed pumps and turbines
Feedwater control System

Note:

CFS power supply and effects to existing plant electrical systems were evaluated in DCP 954014l
as noted in llAabove and as such are not listed hem.

C. List Safety Functions of affected components.
According to FSAR Section 12.3.2, lant radiation shiefdin has no nuc!ear safety related function except
where shielding is used for Environmental Qualification of safety related equlprnent and for post accident
access. Its basic obiecbve is to educe personnel exposures, in conjunction with a program of controlled
personnel access to and occupancy of radiation areas, to levels that are within the dose regulations of
10CFR20 and aie ALARAwithin the dose regulations of 10CFR50.

notmal operations and anticipated operational occunences, but has no safety functions as documented in
FSAR Sections 32.1 and 9.4.4..
The TB Chilled Water S em described in FSAR Section 92.122, has no safety function and is designed
to supply 50F water for maintaining ambient air tempeiatures in various areas throughout the TB.

l~f~fant accidents

Eccs is designed to provide piotection against postulated
in pnmary system piping as documented in FSAR Section 6.3.1.1.1.

The

caused by ruptures

EFIM.is non safety related, other than the drywall equipment drain and diywell floor drain sump dischaige
pipe penetrations through the primary containment and the associated Isolation valves, as documented in
FSAR Sections 9.3.3.3 and 11.2,1. curbs, floor drains and.sloped floois are provided ln equipment rooms to
control the spread of contamination fromieakage.
The TB structure has no safety function and is non seismic excepl.that portions of the TB that inteiact with
the main steam lines and branch lines are analyzed to show that system integnty ls maintained during a SSE,
as documented in FSAR SecUon 3.2.1 and Table 32-1.
The Sam lin 8 stem as described in FSAR Section 9.3.2 is provided to monitor the operation of plant
equipment and is designed to prevent hazamfs to operating peisonnel due to high pressure, temperature, or
radiation levels of the pocess fluid during all modes of operation. The sampling system is designed to limit
the discharge flows, under normal operations and during postulated malfunctions or failures to pieciude any .
fission pmtuct release leading to exposures that exceed the 10CFR20 site boundaiy limits. The sampling
'ystem is'not requiml to function during an accident, nor is it required to prevent or mitigate the
consequences of an accident as documented in FSAR Section 9.3.2.3.1.
~

~

I

According to psAR section 112 1, the ohjecfive of the Lhtitris Is to col tact, process, atom and monitor for
reuse or disposal of potsnually radioadive liquid wastea Its design function is to linirtthe radiological
consequences of accidents or malfunctions of components that are a part of the LNfMS. PortIons of the
system are designedlconstructed in acconfance with the requirements for class 'D'ugmented as defined in,
FSAR Section 32 and ETSB No. 11-1 (Design Guidance for Radioactive Waste Management Systems
InstaHedin Ught Water-Cooled Nuclear Power Reactor Plants).
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The SWMS has no.safety function as documented in FsAR Section 1tA.t; however, the modification
interfaces uiilh a portion of the system that is dammed as Quatny Group D Augmented as described in FsAR
SecUon 3>.1 and ETGB 11-1. Tho obfccuvc of SWMS is to conbot, cottect, handto, process, package and
temporarily store prior to offsite shipping the wet waste studges generated by the LRNI, RWCU, Fuel pool
Cleanup, and Condensate Cleanup. Contaminated solids such as HEPA and cartridge fifths aa also
disposed df in the SWMS.
The GWMS is designed to limit ofl'site doses from mutine elation mleases to signiiicantly less than ths limits
speaTred in 1 OcFRao and to operate within the dose objectives established in tocFR5n, Apperidix l. The
system ls not nuclear safety related; however, portions are designed/constnjcted in accordance with the
requirements for Class 'O'Augmented as deffned in FSAR Section 3.2 and ETS8 No. 11-1.
The Condensate Transfer

s

has no safety functions as documented in FSAR Section 92.10.

has no safety related funcUons. tnstrument air
F~
Section 9.3.1.1 states that the Instrument Air8
are
operated
essential for the safe shutdown of the plant an: designed to assume the safe

components that
'position upon a loss of afr pressure. Their energy source for the safety operation L, not the
fnsttument air. Safety retated instrument air operated components are tfsted in FSAR Table 9.$ -2.

n~fety retated

Service.Air provides compressed air to outlets located throughout the plant, serves as a backup to
fnsbument air and has no safety funcUon, as documented fn FSAR Section 9.3.1 2.

The Condensate Demfneratizers are discussed in FSAR Section 10.4.6, which states that they have no
safety function. -Their putpose is to matntain the condensate demtneatizer eNuent (feedwateQ at the
required purity by removing vanous-confaminants. Spare capacity is provided in the system.to negate the
possibility of dNtcultles in handting radioacUve waste pnxfuced when the system is operating, lf.the
'radioactive vtaste handling system approaches design capacity, such as when a condenser tube leaks
require maximum URC frequency of the resin, the Unit loa'd ls reduced to eliminate the possibility of
exceeding operational limits. The condensate deminerattzer system is designed to operate in a mannersuch
that cormctive action is initiated prior to reaching lower limits in Table 2 of Reg. Guide 1.56, Rev.1.

FsAR section 12.3.4 states that Area Radiation Monitorfn s stem {ARM)has no function retated to the
safe shutdown of the plant,'r to the quantitative monitoring of the release of radioactive material to the
environment.
According to FSAR Section 11.5, the Process 8 Effluent Radiofo ical Monitorfn 8 Sam lin S
s
provided to monitor releases of radioactive material ln the gant gaseous and liquid ptocess and efftuentsttteams in order to control their releases. Certain of the effluent systems provkfe JnitiaUng circuits for the
'ngineered Safety Feature (ESF) Systems.
'are

The key safety funcUon of the RPV and fntemafs is to maintain reactor cootant pressuw boundary and is
described ln FSAR Sections 4.12 and 5.3 (respectively).
'he

CRD~Stem is
bases,
~

described in FSAR SecUon 4.6.1 which fdenURes the fottowing safety related design

'd ign shall provide for a sufficiently rapid control rod
abnormal operating transient.

fnlrtion that

no fuel damage resutts

from'ny

d sIgn shail fnctude positioning devices, each of which individually supports and positions a control rod.
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i'rom

each positioning device shall: 1) prevent its control
initiating withdrawal as a resutt of a single
malfunction, 2) be individually operated so that a failure in one positioning device does not affect the
operation of any other positioning device and 3) be fndividualfy enargiZCd when roprd @antre md
insertion (s'cram) is signaled so that failure of power sounes exlemal to the positioning device does not
prevent other positioning devices'ontrol rods from being inserted.

:The condensate and Famciwater s em have no safety function as documented fn FsAR section 10A.?.
and are designed to return condensate from ffte condenMr hotwelf to the reactor at the required fiows,
pressure and temperature. The systems are designed to automatically maintain the water levels in the
reactor-and the condenser hotwell durfng steady'state and transient conditions. However, the portion of
piping fiom the outer most coritafnment isolation valve to the reactor is safety related.

f~er

The Feedwater Corrtrof S
is described in FSAR Section 7.7.1A which states that this system is
cfassified as not related to safety and is designed to control the fiow of feedwater into the reactor pressure
vessel to maintafn the water in the vessel to within predetermined levels during all normal plant operating
anodes. Tfte range of water level fs based on the requirements of the steam separator, recirculation'ump
operation and the need to prevent exposure of the reactor core.

.

D. Describe potential effects on Safety Functions

The potentfaf effects on plant radiological conditions and shieldfng are addressed fn EC-RADN-1027 and
can be summarized as follows: The CFS filter vessels are located in a new room constructed by DCP 8580$ 4D in the common truck bay on TB El. 676'. The CPS vessels represent a new soma term since the
fitfer elements will collect neariy all the particulate in the condensate. Likewise; the BWRT, which wiff be
located in a new room inside the Steam Packing Exhauster Room on El. 656'f the TB, wiff store the
backwash waste until it is transfeiTed to the radwaste systems. The shield walls 'and radiological protection;
featuies for both new rooms, fncfuding the CFS room lead door, were designed based on Caicufation ECwhich accounted for HWC and assumed conservative source terms for both activity level and
volumes of sows that will be collected. This cafcufation determined that the new rooms will be zone V,'nd
the: areas outside of the rooms will be consistent with SSES ALft'RAprincfpfes. Additionally, the iadiofogfcaf
effects to alas through which the revised waste stream wiii be transported and structures when the revised;
waste stream will be stored were evaluated by the referenced cafe and it was deteimined that 'current:
shielding and radiological pmtectfon features are adequate as designed. The buikfup of corrosion and,
activation product radioacUvity on the condensate demineralizers (CD) wiff be reduced by the CFS which wiff
allow for increased service life of the resins. It is anticipated that the. CDs wiff be operated for two fuel cycles
between resin replacements {4'years). This increase in resin service life will not fmpact radiation zoning fn
the CD rooms and surrounding areas during operation or during discharge and replacement of spent'esin.
Shielding design in conjunction with SSES ALARAProgram will assure that the dose regulations of 10CFR20
and 10CFR50 are met after startup of the CFS, as required by FSAR Section 12.3.2.

'ADN-1027,

.

,

t

PP&L cafculatlon EG433-1003 addresses the effects CFS has on TB heat foad and documents that CFS wiff
not increase the maximum temperatures specified in FSAR Section 8AA for the TB.,ln addition, post
testing will assure that the ventilation requirements for potentially contaminated areas described
in FSAR Section 9AA.3 wfff be maintained atter the addition of the CFS & BWRT Rooms {fe. negative
pmssure capablNy). Finafly, calculation EC433-100? documents that discharging CFS BW afr through the
HEPA fitter and into TBFE ductwork will have no adveiM impacts on system pefforTnance, operation or on
dnohwodr intettdty. Thelefore, cps does not edversely impost the performs noe or o peretion of the Ts HvAc
and Chilled Water s
ms.
I

.The modification does not affect any ECCS components or systems, nor does it affect any primary system
piping. Further, CFS will not change the plant response to transients that woukf require differentfaddftfonaf
capabilities from the ECCS. Refer to Feedwater Control System for further discussion on feedwater system
r response.
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The new CFS & BWRT rooms, and the SSJAE room include floor drains that are capable of handling
leakage from the new piping system and components so as to prevent the spread of contamination as
discussed in FSAR Section S.3.3 and 11M.1 for the EFD3. Also, the drywoll equipment drain and the drywall
floor drain sump and associated piping/components are not affected by the modification.
A

s

The TB stmetuie described in FSAR Section 32.1 was analyzed for the additional toads of the CFS such as
the CF vessels, BN/RT, CFS 8 BWRT room shield walls and large bore piping in piievious modifications
(QCPs 95-3014C,D&0). This DCP analyzed the TB structure for the final CFS tie-ins and it was determined
that actual'loads are within the design limits. Therefore, the integrity of the TB strudure, main steam tines
and branch lines will be maintained. The TB structure was analyzed and it was determined not to fall such
that it coufd affect the adjacent Reactor Edg. during an SSE.

I

~

..

i

uses existing sample points on the process piping and existing sample tuhng for analyzing CFS influent and
eNuent at the Tuibine Buikfing Sample Station (TBSS), Further, any grab samples taken fiarri these points
are confined to the TBSS; therefore, potential releases from these poiots are bounded by the analysis for the
TBSS.

The local sample rack, including the pipe taps and tubing, are sized and designed using the same ciffena as
were used for other sample systems. Therefore, potential releases fmm this new equipment is also bounded
by existing analysis.

The LWMS SWMS ssd SWMS ars addressed as follows:
The LMIMS is capable of recycfing the majority of radioactive wastes to condensate quality for reuse
within. the plant with or without CFS, The use of the chemical feed skids will provide the capability of
the LWMS to generate condensate quality water and minimize the need for reprocessing by enhancing
the removal,efficiency of the WSPS and radwaste fitters for particulates. The change. in the
condensate waste stream is characterized by reducing or eliminating ultrasonic resin cleaning of the
condensate deep bed resins fn exchange for backwashing the condensate fitters. This will result in a
reduction in the liquid waste generated and a change in ihe type and quantity of solids contained in this
waste stream. EC-068-1001 evaluated the effects'on the solid and liquid waste management system
due to the revised waste streams and recommended installing the chemical feed skids
(added by DCP 95-3014K} as a means to maintain/improve waste management system performance.
The CFS modification will result in changes to the condensate waste stream inputs, component usage
factors, and holdup times in the liquid and solid waste management systems. The projected changes in
the design and operation of the LWMS and SNIMS are analyzed in EC-RAON-1065 and EC-RADNrespectively.

'066

The installation of CFS wiff not affect the bases for the design basis radionuclfde activity concentrations
in the reactor water and steam as documented ln the GE analysis contained in EC-RADN-1038, R1 for
operation with or without HWC and CFS since a 100% removal rate was assumed for the RWCU and
Condensate Deminerafizers" in the development of, these estimates.. The expected activity
concentrations in the reactor water.and steam that is based on an ANS 18.1 source tem1 and NUREG
0016 methodology is documented. in EC-RADN-1041, and is likewise unaffected by the CFS
installation.
Estimated liquid and gaseous effluent radioactive releases and doses for plant operation'with CFS are
also provided in EC-RADN-1041, and demonstrate compliance with the limits and guidelines specified
in 10CFRZQ and $ 0CFR50, Appendix I. The control and monitoring of radioactive releases and doses
are not affected by the CFS installation. Refer to the analysis in Section ill regarding the effect CFS
has an accidents/ma)functions involving LWMs, SVNhS and GWMS.
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The processing and packaging of the revised solid ~astes with CPS will be handted in accordance with
NDAP-QA-0646 (Solid Radioactive VYaste Process Control Program) which ensures that the processing
and shipping of solid wastes wilt bc in accordanco with the applicable NRC and DOT regulations,
fnctudfng 10CFR71 and 49CFR170 through 178. The changes in SRV/ inputs due to CFS are
documented in EC-RADN-1060. There is no liquid or gaseous effluent releases directly to the .
environment from the SWMS.
The instaltatlon of CFS does not aeate a new release pathway to the environment nor wIll it resu}t in
the contamination of a non-ra'dioacttve system or reduce the physical or administrative ba'mers
between a radioactive and a non-radioactive system or release points. Accordfngfy from the NRC fE
Bulletin 80-10 perspective, CFS is cfassiffed as a system that ts not an eNuent pathway {ODCM Table
8). Potential contamination of a non-radioactive system is further analyzed in the "System
found below in this section.
crossties'iscussion

The filter element repfacement will entail removing the filter bundle from the vessel, placing it into a
cannister, sealing the cannister and transporting it from the CFS Room to the Radwaste Building whet'he
dirty efements viitt bo iemcvod. Two issue- were evaluated v i'h reganfs to filter element emplacement
Since lt will be necessary to handle the filter bundles with various building cranes, NVREG 0612
("Control of Heavy Loads at Nuclear Power Pfa~ was reviewed for appficabTity. NUREG 0612
pertains to lifting loads in excess of 100% which could result in any of the foltowing when postulating
a drop of the heavy load:

1)

~
~
~
~

~

.

Release of radioactive material due to damage createdby a drop onto spentfuel must be less
than 25% of 10CFR100 limits.
Damage to fuel and fuel storage racks resulting in a configuration of fuel with ~targerthan.g5.
Damage to reactor vessel or spent fuel pool
Damage to equipment in mlundant or dual safe shutdown patlxAoss of safety functions

Based on this cnteria, NUREG 0612 requfmments are not applicable to CFS filter element
repfacement. Appropriate safety factors on rigging devices/lifting assemblies along with ao
established safe toad path will be induded in MT-044403 condensate Filter Bundle Replacement)
minimize the posslbiity and consequences of a dropped filter bundle.

2) The fitter bundles witt contain fnsoluble potentially radioactive materials {solids) collected from the
condensate system. DNpping a filter bundle can mutt in a tocalized activity contamination of solids
matenal inside the plant, but will not resuft in an airborne or tiquid activity release to the environment.

CFS represents an additional load on the condensate bansf'er
for filling, backwashing and Hushtng;
however, there are no minimum flow requirements for condensate transfer. Further, the demand placed on
condensate transfer by CFS will not affect its abttlty to supply other users as requited. Finally, the interface
between the high pressure condensate piping and the tower pressure condensate transfer piping is
adequately protected with a pressure relief device which is designed in accoidance with ASME Sectton Vill
requfrenents; therefore, condensate and condensate transfer piping system pressure boundary Integrity will
be maintained.

The additional air operated components in the CFS will have'negliglbte effect on the operation/performance
of the instrument air s stem as documented in calculation EC418-1 015 {'fnsbum'ent Air
Requirement/Compressor Adequacy for CFS ).

'se

of Service Airas the backwash air suppty witt have no Impact on the performance or operation of the
Service AirSystem as documented in calcutation EC-01 9-1 003 (Service AirSystem Capacity/Fitter Sizing ).
Further, th'e confIguratfon of the aosstie between service air and the condensate piping depicted on Figute 2
'
includes an air gap and double checkvafve arrangement to prevent contamination ofsetvfce air..
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A pressure relief device

desig'ned in accordance with ASME Section Yfffwilt be used on the lower pressure
service air piping at the interface wffh the high pressure condensate piping; therefore, system piping pressure
boundary integrity will be maintained.

conde~

demfnerafizeis will be improved by the addition of CFS since the
condensate particulate will be collected in the CFS elf'>ents rather than in the demineializers. This Vfitf
significantl reduce or eliminate the need to URC the fehin which will Increase the availability of all seven
demineralizer vessels and ieduce the degradation ipat'e of the resins caused by URC and transfers.
Therefore, the analysis in FSAR Sect ion 10.4,6 is not adversely impacted.

The performance of the
~

ARM sos".em vras evaluated for CFS in calculation EG079-1012 and lt was determined that the existing
ARM system is ca pabie of ensuring compliance to applicable peisonnef radiological protection guidefines and
that there are no effects on the ability to safely shut down the plant.
I

The modification makes no changes to the portion of Process 8 Radiol ical Monitorin L Sam lin
~sstems that initiate ESP systems nor are there changes in process fineshvastestreams that woukf require
new ESF. Initiations or different setpoints for ESF fnltiations.
RPV and Internals/CRO 8 Wm- The CFS will have an effeCt on the chemistry of reactor coolant in that lt
wiff eliminate nearly ail of the iron coming into the reactor via feedwater. To compensate for the low
concentrdion of iron, a soluble form of inn {iron oxalate) will be added by the nevI iron injection skid to the
condensate downstream of the demlneralizeis, but upstream of the condensate reject line. This materia)
d~mposec ta insoluble iron oxide and carbon dioxide at temperatures above 212 F, The injection rate will
be. adjusted to maintain a concentration in the range of 0.&5.0 PPB in the final feedwater. This condensate
supplied to the CRD system, via the reject line will contain the same concentration as in the main condensate
flowpath; however, this is a much smaller amount than the 10 PPB tron in the condensate currently supplied
to the CRD mechanisms., There are no documented malfunctions of the CRO mechanisms to date that
attnbuted to presence of soluble or insofubfe iron, nor are there any postulated malfunctions that could be
caused by the reduced levefs of fron. The concentration of oxalate (in ppb) in the CRD water as well as in
the feedwater will be limited to 2.4 times the concentration of iron'(in ppb) and will not exceed 12 ppb {ie. for
the case where final feedwater Iron level is maintained at 5 ppb). There are no known detrimental effecfs of
oxaiate at these low fevefs. Based on studies of stms,corrosion cracking of 304 stainless steel reported in
EPRI NP~85, December 1989, oxalic add at 1000 ppb under BWR operating conditions dfd not enhance
SCC, but instead had a mitigating effect Key analysis addressing chemishy limits is included in FSAR
Section 5.2.3.2Z and is summarized below: .
can'e

Matenafs in the primary system are primarily austentic stafnless steel and Zircafo'y cladding. The reactor
water Iimifs are established to provide an environment favorable to these materiafs {non-conosive). Limits
are placed on conductivity and chlor'de concentrations.
Conductivity Is limited because it can be
continuously and reliably measured and gives an'indication of abnormal conditions and the'presence of
materials fn the coolant. Chloride limits are specified to prevent stress cormsion ciacking of
.stainless steel. When conducbvity is ln its normal range, pH, chloride and other impurities affecting
conductivity will also be within their normal range. Significant changes in conductivity provide the operator
with a warning mechanism so he can Investigate and remedy the condition before reactor water limits are
. reached.

Operation of CFS, incfuding the lien fnjection skid, does not require an increase in the Feedwater or Reactor
Coolant Chemfsuy limits as specifie in FSAR Table M4, the Condensate Demfneralizer efffuent limits In
FSAR Section 10.4.6.1, or the Tech Spec limits in Section 3f4.4.4.-

.

ms pertinent to the implementation of cFS is
FSAR analysis on the condensate and feedwater
documented in Sedion 10A.7 and is summarized beloved.
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Both condensate and feedwator piping up to but not including the outboard containment isolation valve Is
fumlshed in accordance with ANSI B31.1 and are stress analyzed for forces and moments that result
from thermal growth. The portion of feedwater piping from the outermost containment isolation valve to
the reactor Is safety related. The modIcation does not affect the safetymlated portion of the feedwater
piping or the containment Isolation valves; therefore, there is'no potential for adverse effects to any
. safety functions associated with these components.
~

The nonseisrnlc portion of the condensate and feedwater systems (ie. the portion upstream of the
outboard containment tMiation valve) are not essential for safe shutdown of the plant. If a pipe beak
occurs in the nonseismlc piping, the reactor level will fall and on I~ow level the HPCI pumps will be
started automatically and a reactor trip will be Initiated. The CFS is not essential for a safe shutdown of
the plant; therefore, this analysis is not adveisely affected.

~

The location of equipment in the TB ln the vicinity of the feedwater piping is such that no safety related
componients could be flooded by a rupture of the feedwater lines. EC444-1022 documents that a teak
in the new CFS piping is bounded by a feedwater pipe break with regards to potential flooding of
corn ponents; therefore, this analysis is not adv'erseiy afrectea.

~

Loss of feedwater heating string, feedwater controller failure and loss of feedwater flow events are
analyzed in Chapter 15. This modification does not invalidate existing analyses for these postulated
accidents as desciibed in.Section lll of this SER.

The probability of releasing radioactivity to the environment due to a plpebreak outside the primaiy
containment is minimized by the'containment Isolation valves. This analysis is valid when considering
the new CFS piping,
FSAR Table 3.6-1 kientwes the coixiensate piping from the pump discharge to the condensate
'demineializers as high energy system fiukf. A postulated rupture of the new 30" condensate header, or any
f the smaller lines Is bounded by the current pipe break analysis in FSAR Section 3.6.1 for high and
crate energy lines since the new piping Is designed in accedance with ANSI B31.'I for the maximum
condensate system design pressure/temperatun. as specified in FSAR Section 3.2-1: Further, the location of
the new piping is restricted to the U1 TB steam packing exhauster room, spare steam jet air ejector room and
the north side of the common truck bay (i.e. new CFS Room) so that a postulated rupture of the new plplng
im pact any safety related components.
r

The interim condensate piping configuiations were reviewed and qualified to ensure there are no adveise
effects on the existing condensate system during the construction phase of this DCP.

The RFPs were evaluated for the effects of delaying the low suction pessure trip by up to 15 seconds after
the low pressuie setpoint is r.ached, and it was deteimlned that they are not adveisely affected. Delaying
the trip could result in the pumps cavltatlng for the inteHm period between when the Iovr suction fissure Is
reached and when the timing relays time out; however, this was evaluated and determined to be acceptable
documented in EC445-1020.,

's

~,

The CFS will add a 20-35 PSID pressure drop to the condensate system during plant steady state conditions,
as documented in EG444.1006 (ie. delta-p range accounts for the gradual buiidup of.paNcuiate in the filter
elemenis.that will not be removed by backwashing). This additional pressure drop could potentially have
adverse effects on the performance af the condensate and feedwater systems or components, including the
feedwater control
m. However, these components!systems weie analyzed and found to be adequate
as designed, as documented in the following calculations:

EC444-1017 evaluates the condensate pumps &. motors and documents that fhe pumps can
continue to deliver design fiows and that the motor capacity Is sufficient when considering the
additional delta-p imposed by CFS.
E
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EC448-1004 documents that the transient tesponse of the feedwater system vAII be virtually
identical to the cunant trarisient response since the shape of the head-fiovr curve will not be changed
(ie. it wiII be shifted up by the dii7eteee in steady. state. speeds). This calc also condudes that for
transients whete the high speed stops are teached, this will occur sooner and with less flow than
befote since each RFP w'll Wtt out at a higher speed. For these cases, the titne duration at fhe high
speed stops witt tnctease sIIghtfy ln order to supply the same fextwater flow demand Integrated ove'r"
time. The CFS vriti not cause substantial differences In the tuning of or response of the4ev8l'conttoI
system. Thus, Chapter 15 transient analyses vAli be unaffected. The only potential Impact on'he
transient response of tetoad transients is a change on RFP runout which is addtessed in the
following patagraph. Based on the following paragraph and the fact that the details of condettsate4--feedwater are not explicitly modeled in the Reload Ucensing Analysis, there are no impacts to the
Nuclear Fuels accident analysis. Feedwater control system tuning will be petfotmed in
with IC446404 ("Feedwater Minimum Flow System Tuneup') as patt of the post modification
testing,

~ance

Tho bready seato RFp speed witt itiannse by apptoximateiy 3040 RPM which cotteiates to an
increase In load of 4-8%, as docutnented ln
(Analysis of GE TIL 1206-3, Impact cf
Modem Design Methods on Calculated Mechanical Stresses on Reactor Feedpump Tutbin~.
However, EC4454512 documents that the RFP runout tate used in the accident analysis Is not
adversely affected. This calcufation evaluates RFP tunout and concludes that tho minimum high
speed stop settings specified in SpecIficafion M-1515 /lest 23D Maximum FW RunoC) Is
adequate to meet the %10% minimum tunoui ctitena.

K~1004

~

Condition Repott (CR) 9S-1405 documents a cunent condition whete the RFPT bucket loading could exceed
design allowable stress levels during normal operating alignments. The additional RFP speed associated with
the CFS.
is apptoximately 3 HO RPM which wilt tesult in increasing the actual blade Ioadin'g beyond
Current IOading by /%4%. EffeCtS Of the inCreaSed Speed On buCket IOading iS addreSSed in CaICutatIOn EC048-1004.
GE Report NEDC-32623 ~ended Powers Uptate Study Phase 2, Turbine Generator
~
Evaluations", Section 4.11 and Tables 2 4 3) ptevfdes tecommenatloiis based on the extent of ovetsttess.
SSES buckets fall into the 100-150% range, both before and after CFS, for which petfodlc inspections ate
tecommended. In addition, lee GE report states, operation at or beloIN the 100%.limit ensutes optimum
teliabiiity of the turbine components at the design operating conditions." Inspections In accotdan'ce with
Vendors tecommendations have been petfotmed on 3 RFPTs since Power Uprate was implemented (te,
wften opetating conditions changed to where the. bucket hading could exceed design limits) and no cracks
have been detected. Inspections wIII continue to be petformed in accotdance with vendor tecomtnendations.
In any event, a postulated faltute o'f RFPT. blades has no safety signNcance since the blades wHl not
penetrate the RFPT shel/ and becotne missiles:

d~

CFS employs a PLC (1C1'103) forits conttol system which can be operated in any of 3 modes:
.i

manual- this mode'Is cattfed out on the local CFS control panel using touchscreens. Each step of an
evolution, such as badavashing, must be camed out by the opetator (eg. opening and/or dosing valves).

semI.automatio this mode tejuites that an evoiution be selected by the operator and initiated at the kcai
CFS control'panel using touchscreens. The evolution is a sequenced procedure that is cattfed out by the
PLC wftft ~efined operator Interface points to continue the procedure. Inte&cks are provkled to
prevent misoperation.

~

I

automatio- this mode completes the senes of evolutions required to penodlcaily dean the Ster elements
when. they reach a pre4etetmined
and place them back In service, without operator Inteivention.
.Apptbptiate interlocks are included to ptevent undesirable system alignments'eg. two vessels
backvIshing simultaneously).
S

I
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SRS-10729 fs the software requirement spec which defines the design requirements of the PLC and
associated software including: PLC operating modes, CFS operating requirements ge. evolutions),
component redundancy mquimmcnts, comporLont failure positions, control foaturas (ie. touchscreen design),
interlocks, setpolnts, alarms and security features for accessing controls. This spec was deve ped.in
accordance with IEEE Standard 830-1993 and is controlled in accordance with NDAP~Rf 50 and NSEPQA-500. The CFS control system provides CFS flow and differential pressure inputs to the Pfant computer
via the Nlater Chemfstiy Data Aqulsition System fWCDAS) and a common trouble alarm input to the main
control. room annunciator, but does not perform or impact any safety~lated functions. Other than these
interfaces, the CFS control system does not interface with any other plant equipment; therefore, the design of
the CFS control system does not a>ate any potential effects on any safety functions.

.

All CFS equipment is located inside the turbine building. CFS system interfaces outside the turbine building
only occur with radwaste systems located inside the radwaste building. The Environmental QuafTiication
.(EQ) program Is rLat affected by CFS since neither the tu'rbfne buikiing nor the radweste building are
classified as a haish environment and are not subject to. the requirements of the SSES EQ Program, and
there are. negligible effects on the rWiofogfcaf/temperature conditions outside these structures.

~

'The CFS functional testing will consist of measuring actual plant parameters such as fill volumes, fill flow
rates, ffush flow rates, delta-p's, etc„perfomting atl designed activities of the system, and challenging all
interlo'cks. The majority of the testing wiff be performed with the CFS offline, using the installed connections
to instrument air, service air, condensate transfer, SRW, I.RW and electrical distribution system, as required.
Some portions of the testing will be performed simulating these inputs, as appropriate. The effect to the
operating plant vill be limited to the use of these support systems; hence, there will be no affect to the
operating steam cycle. The functional testing will be performed using test procedures prepared in
accordance with NDAP-QA-0002 and NSEP~4004. The only exception to the off-line testing sbategy
descnbed above, is the tuning of the flow controllers FC-10S16A-F, which vriff be performed with the CFS in
service. This activity requires flow through the filter vessels and wiff be performed as part of TP-144-027,
'CFS initial Operation . TP-144-027 will be evaluated separately, as mentioned in IIA above.

The system crossoes made by this.modificaffon are: 1) service air to condensate, 2) condensate transfer to
condensate, 3) BWRT to Regen waste transfer line, 4) condensate transfer to BWRT waste transfer fine, 5)
BWRT Vent to TBFE, 6) Iron injection skid to condensate, 7) Chemical feed'skid to regen. tsansfer.line and
8) Chemical feed shd to WSDM pump suction line. An evaluation of potential cross contamination at
these connections is provided below:
~

seivice air/condensate

crossUe is provided with a noimaffy closed manual isolation valve on seNfce
air, followed by a double check valve anangement with an air gap for the normal alignment when the
cordensate side Is at a higher piessuoa than the seNfce air. In addition, an interfock is provided on the
.service air AOV that wilf prevent its opening lf the CFS Vessel pressure is above a predetermfned
se1poM.
~

condensate transfer/condensate crosstie incfudes a single check valve and an interfock'preventifig
opening the condensate transfer AOV when'ondensate pressure is above a predetemined setpolnt.
The quality of these two streams are similar and there are virtually no consequences if these streams
mix. The main purpose of the design provisions described ls to protect the condensate transfer piping
from potential overpiessurization and to minimhe the amount of water bfovm down to the floor drain
through the PSV on the condensate transfer tine.

~

BVIRT/Regen waste transfer line crosstie- single check valves were installed in each Units regen
waste transfer pump lines back to the regen waste surge tanks (RVlST) to prevent Inadvertent flow flom
the CFS BVYRT into the vented regen waste surge tanks. The check valves vrill prevent the p'otentiaffy
larger BWRT inventong from overflowing the RWST. Ofhenvise, there an'o consequences if these two
streams are. mixed since they are being sent to the WSPS for processing. AdministraGve controls will
prevent ttansfemng haste from the BWRT and tegen waste surge tank simultaneously.
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transfer to BWRT waste transfer Ifne- Interlocks are provkfed that prevent the,
condensate transfer fine fiem being cross connected to the BW transfer pump discharge when it'
cunning. Hewevei; shoukl this occur the condensate uansfer line is normally at a'higher pressure than
the cFS waste stream so that flow woukf be Aom "dean to dirty'n the everit these lines are
inadvertently croaked during BVV transfer pump operation. However, to prevent cro~ntamination fn
the event condensate transfer fs out of service or operating at a degraded pressure and the fsofation
valve is <nadvertently ofMned, double check valves are installed in the, condensate transfer piping to
prevent inadvertent flow of CFS BW system waste Into condensate transfer. When the BW transfer
pump is not runnfng the BWwaste transfer line is nearfy at atrnospheric pressure and as such there.fs no
potential to contaminate condensate transf'er.
Condensate

~

BNRT Vent to 'fBFE- TBFE will ahvays be at a lover pressure than the BWRT which will result in a
small flow rate from the BWRT room through the 4'WRT overflow line into the TBFE during normal
'operations (ie. in between fiNer backwashes). There will be e higher flowrate fiem the BWRT into TBFE
during a backwash since the compressed air used for
will expand and flow into the BWRT
and out the vent. TBFE fs design to service potentially contaminated areas and as such this configuration
fs within TBFE'a dosign basis. Tho BURT incfudes bnNes Inskie the tank around the vent line nozzle to
prevent intrusion of Water droplets into TBFE.

~

ba~ing

~

Iron injection Skid to Condensate- Normally the Iron injection pump vol be. operating and will be at a
higher piessure than the condensate. However, double check valves are installed in the iron injection
i pump dischaige line to prevent the condensate from flowing back fnto the iron injection skid when the
iron injecUon pump is not operating. Additional protection is provided by an internal check valve in the
iron injection pump.
F

~

Chemical Feed Skfd.& Regen Waste Transfer Line- Normaffy the chemical pump will be operating,
and will be at a higher. piessure when the tegen transfer line is pressurized. However, double check
valves are installed in the injection pump discharge line near the injection nozzle to pevent flow Aom the
iegen transfer line into the, polymer fieed skfd in the event the chemical pump is not opeiating while waste
,is being transfened to the WSPS. Additional protection is provided by an internal check valve fn the
polymer feed pump.
Chemical Feed Skid to WSDM Pump Suction Une- Normally there wlff be a slightly higher pressure in
the WSPS than fn the chemical injection tank due to the difference in static head in the respective tanks.
The chemical 'feed skid will be at a higher pressure than WSPS only when the chemical feed pump is
running. Double check valves. are installed in the fnjection pump dischaige fine.nearthe injection nozzle
to prevent flow fram the WSPS into the chemical feed skid. Additional protection is provided by an
Internal checkvafve in the chemical injection pump,

The CFS modification does not iritroduce the posability for uncontrolled and/or unmonitoied iefease resulting
from CFS operation or the new pipfng configuretfon. Details are provided in Question III and on form NDAPQA726-'2.
Ill. Does the proposed action increase the probability of occunence or the consequences of an accident or
malfunctfon of equipment important to safety, as previously evaluated in the SAR? (Include specific reference to
FSAR se'ctions that are applicable.)

Vm

0

NO@

Provide a discussion of the basis and cnterfa used fn arriving at the above concfusfon.

The following licensing basis analysis was considered for this modification:

FORM NDAP-QA-0726-1, Rev. 2, Page 15 of 30
nv

~

i

C<

~

TT

9P

bF AOM

FSAR Section 2.4.13, Groundwater
FSAR Section 2A.13.3, Accident Effects on Groundwater Quality
FSAR SecUon 3.2, Classification of Stfuctures; Systems and
Sectiori 3.B, "Protection Against Dynamic Effocts Associated with the Postulated Rupture of Piping
FSAR Section 4.1Z, Reactor Internal Components
FSAR Section 4.6.1.1, "Control Rod System Design
FSAR Section 5,2.32.2, BWR Chemistry of Reactor
Section 5.3, "Reactor Vessel"
FSAR Section 6.3.1.1, ECCS Design Basis
FSAR Section 6.3.3, ECCS Performance Evaluation
FSAR Section 6.4, 'HabitabTty Systems
FSAR Section 7.7.1.4, Feedwater Control
Section S212, TB Chilled Water System"
FSAR SecUon 9.2.10, Condensate Storage and Transfer System
FSAR Section 9.3.1, ".Compiessed AirSystems
FSAR Segtion 9.3.2, Process Sampling System
FSAR Section'9.3.3, 'EFDS"
FSAR Section 9.4.4, "TB HVAC
FSAR Section 10.4,6, Condensate Demineralizers
FSAR Section 10.4.7, "Condensate and Feedwater Systems".,
FSAR SecUon
Section 11.3, 'Gaseous Radwaste System"
FSAR SecUon11.4, 'SVe%FSAR Section 11.5, process and Radiological Monitoring and Sampling Systems"
FSAR Section 12.2, 'Radiation Sources".
FSAR Section 122.2.8, Estimation of Total Airborne Releases Within the Plant"
FSAR Section 12.3.1, "Radiation PmtecUon Design Features- Facility Design Features
FSAR SecUion 12.32, Shiekflng"
FSAR Section 12.3A; Area Radiation and Airborne Radioactivity Monitoring Instrumentation .
FSAR.secUon15.1.1., "Loss of Feedwater Heating
FSA'R Section 15.1X, 'Feedwater Controller Failure-Maximum
Flow"
SacUon 152.7, "Loss of
FSAR Section 15.6.4, Steam System Piping Bfsak Outskfe Containment
FSAR Section 15.6.6, Feedwater Line Break Outskfe Containment"
FSAR Section 15.7.1, "Gaseous Radwaste System Leak or Failure"
FSAR.Section 15.72, Uqukl Radwaste System
15.7.3, 'postulated Radioactive Releases Due to Liqukf Radwaste Tank
Dose Calculation Manual (ODCM).
Components'SAR

Coolant'SAR

System'SAR

.

112;"LWMS'SAR

.

F~er

~

Demand'SAR

Failuie'SAR'Section

Failure'Offsite

A. 'tire modification does not increase the probability of occorrence of an accident as
previously analyzed as follows:

.

,

FSAR Section 3.6.1 analyzes pipe'reaks in high energy fiukf system piping and moderate energy fiuid system
piping. FSAR Table 3.6-1 identifies the affected condensate piping as high energy flukl system piping. The
probability of a rupture of the new 30" condensate header, or any of the new smaller lines ls bounded by the
cunent pipe break analysis since the new piping is designed in accordance vrith ANSI 831.1 for the maximum
condensate'system design pressure/temperature'as specified in FSAR SecUon.32-1. Further; the new pipe
routing is limited to thrae iooms in the TB: 1)SPE Room, 2)SSJAE Room and 3)CFS Room, so that a postulated
rupture of the new piping cannot Impact any safety related components.
- fl
FSAR Section 10A.7 states that location of safety related components ln the TB in the vicinity of the feedwater
ptping is such that no safety related components coukl be flooded by a feedwater pipe rupture. Also,'FSAR
Section 3.6t1.1 addresses flooding in steam or flukf systems. This section states that for compartments
cohtatnirig safety equipment, design features are provfded to. pemit rapid detection and Isolation of flooding due
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to major line breaks, except where it can be demonstrated that flooding will not affect the performance of the
The new condensate piping was evafuated for this
equipment or its redundant counterpart.
and it was determined that no safety related components could be flooded by a ru pture of the new
piping as documented in E~1022. Therefore, the probability of fiooding safety related components ls not
changed. by the modification.
postulated'alfunction

..

The probability of a rupture of the condensate storage tank or refueling water storage tank discussed in FSAR:
Section 9.2.10.3 is not increased. This section describes the pmvistons induded to mitigate this accident and a
review has detemined that the modification does not affect any of the components relied upon to prevent this
accident. Also, the modification does not involve the tanks or any piping connected to the tanks.
FSAR Section 15.1.1.1.1 identifie that a feedwater heater can be lost in two ways: 1) steam extraction line to
heater is dosed or 2) steam h bypassed around heater. The modification does not affect extraction steam
incfud fng its piping, nor does it create any new means to lose a
heater. Therefore, the probability of a
loss of feedwater heating is not fnaemed by the modification.

fear

i

The probability of a feedwater controller failure-maximum demand analyzed in FSAR Section 15.1 Z postulates a
stngle failure of a control devico which can dirocUy cause an Increase in coolant invcntoiy by increasing
feedwater flow (ie. feedwater controller under maximum demand). The modification does not affect the
feedwater controller nor does it install any new equipmentlcomponents that coukl create the possihTity.of an
increase in coolant fnventoiy. Therefore, there is no inciease in the probabTirty of this accident due to the
modKication.

~

Current accident analysts tn FSAR Section 15;2.7 cfasslfies a loss of feedwater flow as a moderate frequency
event. This event could occur ftom RFP failures, feedwater controller failures, operator emits or reactor system
failures such as high vessel water level trip signal. The RFPT blade. vibrational stress issue identified in CR 961405 does hot increase the probability of this event as fottows: The analysis in FSAR Section 152.7 assumes a
loss of all feedwater 1tow; therefore, btade failures would have to occur simultaneousfy on all three RFPTs to
classify the event as a "toss of feedwateC accident. The probability of simultaneous blade failures on all three
RFPTs is judged to be negligible (le. this is not a credible common made failure).
Another. potential initiator of a loss of feedwater (FSAR Section 15.2.7) is a low RFP suction condition
which could trip.all 3 RFPs. Tbts scenario was evaluated forthe modification since CFS will reduceRFP
suction pressure. Normally, the maximum CFS delta-p will be limited to 35 psid by the Operating
Procedure for steady state conditions. However, there may be short periods during backwashlng where the
overall delta-p exceeds the 35 pskl limit for the case where the filter elements are nearing the end of their
service life (te. filter element delta-p ts high), and white the vessel being backwashed is out of service. A
CFS high delta-p atarm witt alert the Operator when the 35 psid limit is reached so that appro prlate actions
can be taken to reduce overall delta-p. Further analysis on the affects of CFS delta-p on the loss of.
feedwater is provided below:

Steady. State-'he minimum margin between actual RFP suction pressure and the tow suction
pressure, trip setpofnt after CFS Is approximately 80 PSIG, during steady state conditions.. This margfn
is sufficient to prevent spurious trips of the RFPs during steady state conditions. Hence,'here ls no
increase in the probability of a loss of feedweter during steady state conditions.

~

Plant Transient Conditions- Transients that affect RFP suction pressure were evaluated for the
modification to assure that the reduced suction pressure conditions at the initiation of a postulated
transient'wouldn't resutt in a loss of feedwater, for scenarios that are currently survivable. FSAR
Sectfon 10.4.7.1 documents that the plant ts designed to survive a trip of a single condensate pump or
the loss of a single feedwater heating string (FWH). To assure that these transients do not increase the
probability of the loss of feedwater event after CFS, the low suction'rips on the RFPs are being
staggered as a part of this modification by adjusting the timing cetays in each pump's trip circuitry'le. 5,
10 & 15 seconds). This design feature provides rapid recovery of RFP suction pressure by tripping a
single feedpump thereby preventing a toss of all three RFPs. Calculation EC-045-1020 anafyzed this
scenario and documents that'all 3 RFPs will not trip after a loss of a single condensate
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pump or a single FWH string. FSAR Section 10.4.7.1 also states that the plant is designed to survive
an event where 2 condensate pumps trip; however, a Unit 2 SCRAM occurred on 7/14/96 after 2
condensate pumps tripped when an auxiliary bus was lost. CR 97-3471 documents this condition and
w'IU evaluate the impacts on &e current Ucenslng basis. slncc a loss of 2 condensote pumps is not
survivable before CFS, this modification will not address the ability of the plant to survive this transient
:when CFS is operating, nor will lt address any impacts on the probability of a loss of feedwater accident
described in FSAR Section 15.2,7: The probability that a condensate pump trips or a FWH strfng is lost
dunng the short periods where CFS delta-p is above 35 psid is negligible.. Based on the above
analysis, the probability 'of a loss of feedwater occurring during a plant transient is not increased by the
~

modification.
.

"-

The probaMity of a failure of tanks and associated components which could contain radioactive liquids outsde
'ontaihment as analyzed in FSAR Section 2.4.13.3 ls not changed by the modNcation since all nev components.
ate'cfeslgned for maximum system pessure/temperature end in accoicfance with codes and standards spe'cified
in FSAR Section 3.2.

The. gaseous radwaste system leaks or faituies analyzed in FSAR Section'15.7.1 evaluated the following
postulated accidents:
~

~
~

main concienser offgas treatment system failure

'malfunction of main turbine gland sealing system
failure of air ejector tines ~,

The modification does not affect any of these components/sbuctures;
any of these events is not changed.

therefore, the probability K occurrence of

R~e

touche
The probability& a Uquld
System Failure
described in FSAR Section 15.7Z is not increased since the
modifications to radwaste systems weie performed in acconfance viith the codes/standards specified in FSAR
section 32, including the requirements for class 'D'ugmented (Reference Dcp and sER for s5-3014K).
Fuither, there are no other impacts to the liquid radwaste system by the modificaUon.

The pcobabi(ity of liquid radwaste tank failure addressed in FSAR Section 15.7.3 is not changed since, the tank
"
pressure boundary, including piping conitected
tank, is not affected by the modificaUon.
\

B. The modNcation does not increase the probability of occurrence
equipment important to safety previously analyzed as follows:

of a malfunction of

FSAR Section 9.4.4.3 states that the TB HYAC systems are designed to maintain air flows from dean to
potenUatly.contaminated areas and fiem alas of lower to higher contamination, then through e filtead exhaust
system (TBFE). The nev CFS and BWRT rooms coukf potentially become contaminated or airborne activity
areas and as such willbe served by the TBFE System. Room layout consideced the ventilation requirements and
calc EC433-1003 documents that the TBFE will'be capable of seivicing the new fooms while performing its
stated design function; ln addition, calc EG433-4007 documents that dischaiging CFS backwash air from the
BWRT vent into the TBFE ductwork will not adversely affect TBFE petfotmance or the structural integnty of the
affected ductwork.
Therefote, there is no,inccease in the probability of an accidental spread of
radiation/contamination due to TBFE operaUonaVperformance degradation.

~

.

FSAR Section 5.2.32.2 states that the coolant chemistry requirements are consistent with the requirements of
Regulatoiy Guide 1.56. Limits are placed conductivity and chloifde concentraUons. Conductivity is conUnuously
monitored to give an indication of a'bnoimal conditions to provide the Opecator with a wamlng rnechanisrn so he
can investigate and remedy the condition befog reactor water limits are reached. The modification does not
change chemistry limits nor does it affect the monitoring instiumentation; the&ore, there is no increase in the
fmbabiNy of a malfuncbon assodated with coolant chemlstiy.,
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FEAR Section 12.3.1.1 describes component and equipment design features for A~A. The CFS employs the
features described therein. Several examples foltow: the BN/ transfer pump is a small I Aine pump that fncfudes
flanges*for quick removal, efecutcat quick dfsconoeas for power supply, and mechanicaf seafs, the cFs fBter
elements'are backffushable and have incorporated quick-change" design features such as detent pins for
cartridge'removal, the BWRT has a sloped bottom and includes ffushfng ptovisfons and has its overflow routed to
a floor drain to minimize the spread of contamination, afr operated valves are utilized in high radiation areas, and
no valves in the pttmaty coolant flowpaih utilize cobalt alloys. In addition„ the manual valves in the sefvfce air
that must be aligned by the operators prior to commencing a backwash, have been instaffed outside the
CFS Room in the TB General Area El. 676'where the radiological zone is II.
~

~

~

~

~

~

~

.

'iping

~

'

The additional load on the instrument air (FSAR,Section 8.3.1) for CFS air operated valves and instruments is
wfthfn the design capacity of the existing system as documented in EC-016-1015. Therefore, there fs a negligible
Increase in the probability of a fow pressure transient in the instrument air system. Further, FSAR Section
8.3.1.1-,3 state's that instrument air operated components that are essential for the safe shutdown of the pant are
designed to assume the safe position upon loss of afr pressufe, The modNcatfon does not add any new safetyrelated air supplied components nor does it affect the failure mode of any exfstiig safety related components;
therefore, there are no new postulated mafrtdncdons acsociated with mfsoperation of safety related air supplied
components.
4

FSAR Section,11.4.1 states that SVNS is designed to package solid wastes for offsite shipment and buttaf in
achniance with the requirements of applicable NRC and DOT regulations to assure radiation exposures to
fndfvkfuaIS and the general pcpufaiiOn remain Within the limitS Of 10CFR20 and SO. NDAP-QA4646 deflneS
program requirements to ensure compliance with the aforementioned vegu1atfons after cFs Is Irnpfcmentod.
\

The probability of a loss of sample system padre boundary as desaibed in FSAR Section
increased by the modification since the tubing is designed in accordance with ANSI B31.1.

82Z

is not

The condensate demineralizer system design and effluent quality is desctfbed in FSAR SecUon 10.4.6 and is
based on influent concentrations given in FSAR Table 10A-? FSAR Section 10.4.6.3 states that demlnerafizer
eNuent quality is based on an 11 GPM leak ln the condenser assuming a maximum content of 1000 ppm total
dissolved solids. The CFS wffl reduce the particulate loading on, the deminerafizets and will have a negfigfbfe
effect'n the ionic loading attributed to solubles in the condensate, The modNcatlon does not affect the
deminerafizer system ln any other manner. Therefore, the modification viilf not adveseiy affect system
performance or operation and as such viill not increase the probability of unacceptable condensate demfnerafizer
effluent quality.
FSAR Section 10.4.7 states that the pNbabiffty of releasing radioactivity to the environment due to a pipebreak
outside pdmafy containment is minimized by the containment isolation valves. Addition of CFS wiil not affect the
operation or performance of the containment isolation valves: therefore, the ptobabftity of releasing radioactivityin this scenario is not changed.
FSAR Section 7.7.1.4.3.5 states that the feedwater control system uses the 3 element cbntrol signal to
maintain reactor vessel water level within a small margin of optimum water level during plant load changes.
EC-048-1004 documents that transient response of the feedwater system will be virtually identical to the
current response since the shape of the head-flow curve is not changing (ie. it will be shifted u'p'by the
change in steady state speeds). Therefore, the ability of the feedwater control system to maintain vessel
water level as described above fs not adversely impacted by CFs.
FSAR Section 7.7,t.s.a.s.t descdbes irlterlo eke associated with the feedwater control
~

syste':

Vlhen an RFP is tost and coincident or subsequent low RPV level exists, recirc floe is reduced to wffhin
the power capabilities of the remaining RFPs. (Ie. Recirc runback). This reduction afds.in avoiding a
'ow 1evel S'GRAM by reducing the steaming rate. Recirc flow is also reduced on sustained low
feedwater flow to ensure that adequate NPSH will be provided for the reclrc system.
I

Alarms are provided for (1) high and low water level, (2) reactor high pressure.
plant turbine and RFPs in event of reactor high water level.

Interlocks will trip the
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RFP trips wifl only be staggered for low suction pressure conditions which is unrelated to the high mactor
water level trip described above. Further, there are no impacts to the other interlocks described above.
Based on the above analysis, this modification does not increase the probability of a malfunction
.
associated with the feedwater control system.
~

.

The installation of CFS does not create a new tslease pathway to the environment nor wilt it result in the
contamination of a non-radioacUve system or reduce the physical or administrative bafflers between a
radioactive and a non-radioactive system or release points as documented in IID. Accordingly from the
NRC IE Builetin 80-10 perspective, CFS is classified as a system that Is not an effluent. pathway (ODCItti
Table 8).
k

Floor drains ln the CFS, SPE, SSJAE and BEGIRT Rooms are adequate to handle system leakage as discussed in
FSAR Sections 9.3.3 and 11'.1 so that the pobabiiity of spreading contamination Is not incieased.

.

Habitability Systems are designed to ensure habitability Inside the conttol toom TSC and OSC, computer, relay,
cable spreading and battery rooms for both Unit 1 and Unit 2 during all normal and abnormal station opening
conditions, Including the post LOCA requirements, in aom pHanao with Design Cilterlon 19 of 10CFR50 App. A, as
desaibed in FSAR Section 6.4. Addition of the CFS has no impact on the habitability zones or the performance
of the systems/structures used to maintain habitability in these zones. Therefore, there is no increase to the
probability of a rpaifuncUon affecting the habitability systems.

The safety function of the RPV and internals to maintain the reactor coolant pressure boundary as described in
FSAR SecUons 4.1.2 and 5.3 Is not affected by the change ln reactor coolant chemistry. Additionally, use of iten
oxalate at low Ieveis has no determinentai affect on these components, as documented in EPRI Report NP4585.
Therefore, there is no increase in the piobaMity of a malfunction associated with the RPV and internals.

There are no malfunctions associated with the Service Air System in the current licensing basis analysis as
confirmed by a review of FSAR SecUon 9.3.1.2.3.
FSAR Section 11.5 outlines the requirements of the Process and Ettiuent Radiological Monitoring and Sampling
System. The analysis in the section was evaluated 4o ensure the CPS does not adveiMly impact the ability to
monitor and sample radiological ptocesses and effluents which could potentially increase the consequences of a
malfunction, The objectives of this system are generally to conform with the requirements of GOC 60, 63 and 64;
and Reg Guide 1.21, Rev. 1, 6-74. Certain of the eNuent systems provide initiating citcuits for the Engineered
Safety Feature Systems. FSAR Section 11.5.2 identifies both the conUnuous monitoring systems and routine
sampling pavtsionshzquirements. FSAR Table 11.M klentlfies provisions for monitonng postulated accidents
along with the ranges monitored. A review of these features revealed that CFS will have no effect on any of the
systems that provide iniUating cia+its for ESF systems, nor will it introduce any new flowpaths or crossconnecuons that would require addiUonai or dNetent monitoring. In addition, CFS viill not change activity levels
in monitored orsatppied streams such that Instrument ranges are exceeded or incteased routine sampling woukf
be necessary to ensure applicable release limits aren't exceeded. Therefore, the CFS will not increase the
probability of a malfuncUon as'sociated with tadioacUve releases at the plant
.

The modification does not increase the c'onsequences
analyzed as follows:

of an accident as prevtously

Groundwater analysis is addressed below:
"

',

FSAR Section 2.4.13.3 analyzes the potential effects of a postulated radioactive liquid release to the
groundwater due to single failures involving tanks and components containing the largest quantity of
radioactive materials located outside the reactor containment. iThe analysis presented in the FSAR and
the SSES SER reflects a postulated rupture of the radwaste evaporator concentrates tank and
detnonstrates compliance with 10CFft20 limits at the nearest potable water supplies in an unrestricted

'rea.

FORM NDAP-QA-0726-1, Rev. 2, Page 20 of 30
b'0 d

6I7:TT

Z6

K ~0M

dK'l,-b'ZC-0I9-T:xe3

CFS wfli have no impact on the analysis presently contained in the FSAR since CFS does not input into
the evaporator concentrate tank nor does it Increase the activity level in any other tanks/components
beyond that considered in tho evaporator concontrate tank. The CFS backwash receivIng tank waste
waters are processed via the waste sludge phase separator {NSPS) in the SWNIS.

.

'
~

ln addition, CRs 97-0762, 97-2218, and 98-0419 document a condition where changes were made to
ra'dwaste handling systems that have not been incorporated into the current licensing basis. Analysis
performed in response to these CRs (EC-RADN-1048) identifies that the limiting liquid containing tank
Or COmpOnent OutSidO COntainment With the higheSt eXpeCted radieaCtlvity inVentary iS the RWCU
phase separator tank (ie. radwaste evaporator is not used), The radioactive input'sources to this
component are from the RWCU and the fuel pool fifter demineraifzer backwash receiving tanks, arid
.not the CFS. Further, CFS waste processed by WSPS will not result in increased levels above those
for the RNCU phase

'dentified

separator.'ased

on this analysis, CFS has no impact on the groundwater analysis for both the present ticereing
basis'and the current operating procedures.
I

.

The ECCS design bases outlined In FSAR Section 6.3.1.1.1 state that ECCS is designed to piovfde protection
against. postulated
acddents (LOCA) caused by ruptures in the pnmaiy..system piping and
specifies functional requirements to assure ECCS performance under all LOCA conditions satisfy the
requirements of 10CFR50AG. The modification does not affect any ECCS systems or components, nor does it
affect primsiy system piping (incfuding feedwater piping). Ukewfse, ECCS perfonnance outlined in FSAR
Section 6.3.3 is not changed by CFS. Therefore, there is no increase ln consequences of any LocAs oone'dered
in our. cunent licensing basis analysis.

I~f~fant

FSAR Section 92.10.3 analyzes the condensate storage tanks and the refuel water storage tank
This anafysis addresses tank ruptures and describes the provisions included to mitigate this
does not address the souse term of the water'stored therein. The CFS does not change the amount of water
in these tanks; nor does it change the souice tenn since the current quality limits on teusing LRW are not
changed. Therefore, there is no Increase in consequences of this accident.
location'utdoors.

accident,'ut

FSAR Section 12.3A.t states that the ARM instiumentation supplements the personnel and area radiation suivey
of the plant health physics program to ensure compliance with the personnel radiation piatection
guidelines of 10CFR20, 10CFR50, 10CFR70 and Regulatory Guides 1,21, 82, 8.8 and 8.12. Calcutation EC079-1012 evaluated exIstlng ARM equipment and the potential need for addNonaf monitoring instrumentation
due to the. CFS. This cafcufatfon considered the location criteria specified in FSAR Section 12.3.4.1.2 and
concluded that the existing ARM system is adequate as designed. However, a local ARM was installed'in the
CFS Room as an aid to HP personnel inmonitoring local conditionswhile the CFS Room is occupied. Therefore,
SSES desfgn features for petsonnel radiation protection as defined ln the aforementioned documents vlf be
maintained.
The consequences of a {oss'of feedwater flow analyzed in FSAR Section 152;7, including a postulated RFPT
failure associated with overstress of the blades (CR 96-1405) ls not changed by the modification. The failed
blades for this postulated accident would not penetrate the RFPT shell and hence would not become mIssiles that
coukl potentially cre'ate damage to components relied upon to safely shut down the pant.'The consequences of a
loss of feedwater ftw associated with inadvertent Isotation of CFS or any other transients are the same as for a
r
loss of fee'dwater currently analyzed in the SAR.

Theie are no radiological consequences of a loss of feedwater heating as documented in FSAR Section 15.1.1.5,
in any temperature or pressure excuisions fn excess of the criteria for which the fuel,
nor does this event
RCPB'or containment are designed, as documented in FSAR Section 15.1.1.4. CFS will not invalidate the

tuft

arialysis contained in these FSAR Sections. Further, staggering the trips on the RFP on fow suction pressure will
the'consequences of this accident since the sequence of events outlined in FsAR Tables 15.1-1 and 15.12 conseivativefy assumes that no RFPs trip as part of the plant response.

'educe
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The consequences of feedwater contiQHer failure-maximum demand accictent analyzed in FSAR Section 15.1%
are reduced by the madlftcaUan since the RFPs will be running at highei speeds pilar to this postulated accident.
This wiitl result in a smaHer change in llaw after the postulated cantiet ter faituie. The RFP trip on high RPV level
is.nat impacted by staggering the RFP low suatan pressure timer relays. Therefore, current analyses bound this
mod'dicalion.

ra~e

system leak or faHure described in FSAR Section 15.7.1 are not
The consequences of a gaseous
changed since the modification does nat change activity or volume of the gaseous rachvaste stream,

'SAR Section

15.7% analyzes misceHaneous small releases outsufe containment. This anatysis identifies the
bounding scenalfos aS a feedwater pipe break outside containment or a main steam pipe bleak outside
'containment (FSAR Subsections 15.6.6 and 15.6.4 respectively). Addition of CFS does not cnlte the possibHity
. of a postulated.accident that would exceed the consequences of either of these events since a break of CFS
piping would resdtt in liquid discharge rather than gaseous. Further, the effects of a postulated nipture of the 30
CFS header woukt.be na different than a rupture ofthe cunent 30 condensate piping which is bounded by the
. aforementioned accidents.
FSAR Section 15.7.2 also addiesses other potential releases outside containment
which include small spilt's and leaks of radioactive materials inside structules housing processing equipment.
Conservative values for teakage have beep assumed and evaluated under FSAR Sections 11.2 and 11.3 under
routine plant releases. According to FSAR Section 15.72, the oftstte dose that resutts fram any small spill, which
could o'ccur outside containment, wiH be negligible in comparison to the dose resutting from routine releases. The
revised CFS wastestream vvitt not invalidate this analysis as documented in EC-RADN-1041.
.

~

4

'eddonte

invoMng LwMs are

addled

betavt:

t

FSAR Section 15,7.3.5 evaluates the potential offsite radiological effects of a postulated radioactive release
to the atmosphere due 'to the failure of a LWMS component with the greatest amount of iodine inventoiy.

Qe

analysis presented in the FSAR and considered in the SSES SER utilizes the design basis fodine.
inventoly in the evaporator concentrates tank. The rasutts af this anatysis demonsbated compliance with the
SRP 15.7.2 guidelines of 0.5 rem to the whole body and 1.5 rem to the thyroid, The requirement to meet this
SRP has subsequently been deleted in regutatoiy guidance documentation.

With the design configuration as currently descrtbed in the FSAR, the lnstaHation of CFS will have no impact
on this analysis, since waste waters from the CFS are not directed to the radwaste evaporator. The CFS
backwash receiving tank waste water are processed via the waste sludge phase separator in the SWMS.

~

.

Based on the changes made in the design and oper@on of the LWMS documented in CRs 97762, 972219 8.,96-0419, and SWMS with CFS in operation, the previously postulated iodine inventory bounds the
iodine inventoly in the LWMS components with CFS as shown in EC-RADN-1047. Also calculation ECRADN-1064 shows that the consequences of a failure of the limiting (highest iodine) mdioacttve. tiqukf
'containing component outside. containment (RWCU phase separator would be less than previously
'vatuated and documented ln the FSAR.

Dropping a fitter bundle whHe it's being transported fiam the CFS Room to Radwaste can result ln a localized
activity cantamination of soHds material instde the plant, but will not result in an aiitome or liquid activity
release to the environment. Hence, the'consequences of this postulated accident ts bounded by current
analysis for the Liquid RadweCe System Failure in FSAR Section 15.7.3.5.

The consequences of flooding safety related equipment as descnbed in FSAR Sections 10A.7 and 3.6.1.1 is nat
changed since there are no new or different safety related components that could become ftooded as a resutt of
the new CFS.

D.
.

The modification does not increase the consequences
important to safety as previously analyied as follows:

of a malfonction of equipment

The'compressed air used for backwashing the CFS fitters is routed diiedly into the TBFE System ductwork
for a smail amount thatis discharged through the BWRT oveifiavr. The air discharged out the overflow ts
processed by TBFE through room tegisters. ln addition, aH new potentially contaminated areas are served

'lso
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by the TBFE. Therefore, the estimatiion of airborne refease within the pfant analyzed by FSAR Section 1222.6 is
not adveisefy affected. Anafysfs documenting this position ls found fn ECAVBN-1059.
Reactor coolant chemlstiy limits are not changing as a msuft of the modification, nor aro the conductivity
moriltorlng instrumentation setpoints. Therefore, the consequences of a maffunction associated with coolant
chemistry addressed in FSAR Sedion 82.32.2 aie not changed

'he change

ln reactor coofant chemistry will not increase the consequences of any malfunctions associated with
RPV and Internals (FSAR Sections 4.12 and 5.3) or the CRD System described in FGAR Section 4.6.1.1.
Coolant wiff remain within the chemistiy fimrts specifled in the Tech Specs.
'I

The CFS represents a substantial he< toad due to the additional piping and pressure vessels that can operate at
a maximum design temperature of 150F. Nevr condensate piping and the fifter vessels will be insufated as
required to.minimize the efiect on the 78 HVAC sy~<em and the TB chilled water system.'.Cafcufation EC-0331003 documents the adequacy of the existing TB HVAC and chilled water systems for the increased heat load.
'herefore, there is no increase in the consequences of a malfunction addressed in FSAR Sections 9.4.4 and
92.'12.

.

The design of plant radiation shielding added by the CFS project oonskfered the design basis source tenn defined
in FSAR Section 12.2, as welf as HWG and CFS souices, as documented in ECWVQN-102T. This calculation
demonstrates that the shielding requirements fn FSAR Section 12.3 are satisfied.
FSAR Section 10.tt.7 states that the nonseisrnlo portion of the condensate/feedwater systems are not essential
for safe shutdown of the plant. The new condensate piping and fhe CFS fs not requlied for safe shutdown, nor
does the modification make any of the nonseismio portions of condensate/feedwater essential for safe plant
shutdown. Therefore, the consequences of a pfpe break in this portion of the system are not changed..
The consequences of a loss of instrument Afr are not increased by the modification since thee is no change to
any failure modes for existing instrument air supplied components. fn addiUon all new air supplied components
are no~fety related and are designed to assume the safe position relative to CFS operation as defined in DC.'0729 (CFS Design Criteria).

.

The radiological consequences of an inadvertent dischaige from sample system pressure boundary as descnbed
in FSAR Section 9.32 are not increased since the system is designed and sized using the same criteria as were
used. for other sample systems.

The consequences of a condenser leak on the condensate deminefafizers as described in FSAR Section 10.4.6.3
are reduced by adding the CFS since it will reduce demineralizer particulate loading. A condenser tube leak
woufd increase CFS fitter loading which would increase the backwash frequency to maintain desired CFS
range; however, this scenario @nil not inaease the consequences to beyond those associated with coafensate
deminerafizers for current plant design for the following reasons.,1) CFS design indudes an operational spare
vessel that wiff normally be in seivi
(ie. there are 6 CFS vessels and only 5 are. needed to support full
condensate system flow), 2) CFS ind es high delta-p instrumentation that will provide an alarm and automatic
opening of a CFS vessel bypass line
ich is designed to pass approximately 40% condensate flow. Based on
CFS capacity and filter loading associ ed with a condenser tube leak it ls not anticipated that the high delta@
setpoint will be reached; however, ifthe bypass valve does open it woukf result in an fncn.ase in fina
iron levels for the interim period whe the filter elements are being backwashed and the tvbe leak fs isolated.
The impacts of higher feedwater iron I els for a short duration are negligible,and are bounded by current water
ntiaf effects on demineiafizer operitfon/performance created by the
chemistry. There are no other
modification.

de~

f~er

'

There. are.no maffunctions associat
confirmed by a review of FSAR Secti

with the Service Air System in the current licensing basis analysis as,
9.3.1.2.3.
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FSAR'ection „11.5Z

identiTies both the continuous monitoring systems and routine sampling
provisions/requirements. FSAR Table 11,5-1 identiTies provisions for monitoring postulated accidents along with
the ranges monitored. A review of these features revealed that CFS wilt have no effect on any of the systems
that provide Initiating circuits for ESF systems, nor will it introduce any new ffowpaths or cross-connections that
'ould require additional or different rnonltoifng. In addition, CFS will not change activity tevels in monitored or
sampled streams such that instrument ranges are exceeded or increased routine samplfng woufd be necessary to
ensuie'applicable release liinits aren't exceeded. Therefor, the CFS will not increase the consequences of a
malfunction associated with radioactive reteases at the ptant.
J

IV Does the proposed action create a possibility for an accfdent or malfunction of a different type than any
evafuated previously in the SAR'P gncfude iiefefence to specific FSAR sections applicable.)

res

C3

vo

8

1

Provide a discussion of the basis and criteifa used in anfving at the above conclusion,

The new and existing condense piping affected by the modiTication was analyzed for thermal gmvth in
acconfance with ANSI 83$ .1 as stated in FSAR Section 10.4.7. Therefore, the modification does not create
the possibility of a pipe break orstiuctural failure that could lead to an unanalyzed malfunction.,
P

TB structure ts capable or supporting tlie additional foada aaaoaated with Cf-S equipmoat/sbuctures as
documented in calculation ECSTRU-1065. In addition. all of these items'have been designed and
constructed tn accordance with the Codes/Standards specified in FSAR Section 32. Theiefote, the
modificatio does not Introduce the possibilty of component/structure faifure that coufd lead to an unanalyzed
.accident.or malfunction.
Delaying the trip on the RFPs during Iow suction pressure conditions will not adversely affect the RFPs abifly
to perform their design function as documented in EC44M 020, nor vali it adv@sefy affect plant risponse to
any transients (the effect of the sfaggenxf trips on high RFV fevel is addressed in Section IID 8 III).
CPS was evaluafed as a new potential initiator of a loss of feedwater accident since numerous active and
inactive. components are being added to the 'condensate system that were not previously consKfered in the
SAR. The design faifure modes of the active components, such as air operated valves, are documented in
Software Requirements Specification (SRS 10729),'and were chosen to minimize potential transients that
wouki interrupt or upset condensate flow. The bounding CFS transient is.where the condensate flow to the
RFPs is reduced which could occur due to a spurfoi'e opening of one or more CFS vessefs drain fffies or
spurious 1Mlation of one or more CFS Vessel fntet or outlet i otation valves. The consequences. for this
malfunction would be one or more RFP trips due to fovI,feed pump. suction pressure. The piebahTity of this
transfent ts veiy remote for three reasons: 1) the drain valves are designed to fait dosed on a loss of power,
loss of instrument air and PLC failure, 2) the vessel intet/outlet valves are designed to fail as-fs for loss of
power, loss of instrument air and PLC failure and 3) Use of redundant PLCs (as described below). Based on
this design. the failure modes that coukt cause the transient discussed above are:
~

a failure of the pLC that would result in sending an enoneous signal to open one or more of tffe drain
valves or dose one or more inlet/ouffet valves.

~

hardware failures that would cause the valves to fail contrary to their design faiture position.

The probability of these failures occumng is negligibte based on the analysis above. Other tess sfgnificant
.CFS tiansierits considered inctude: PLC failure, ffow bafance malfunction, CFS Vessel bypass valve failure
open,'nstrument air falfum and toss of efcctifcaf power. Tho worst casa result of any of these transients
would be an RFP trip on Iow suction pressure. He impacts to plant response to these transierits wfl) be
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minimized by the following design features: 1) staggering the RFP low suction pressure trips, 2) CFs high,
delta-p will defeat the CFS flow balance logic by fully opening the vessel flow control valves to reduce CFS
delta-p, 3) redundant PLCs and 4) CFS high4igh deit~ will open the CF vessel bypass valve to oxfuce
overall GFS delta-p. Therefore, the change in probability uf a nnlfunctlon to the condensato/feedwater
system (due to CFS) that would cause a plant transient is negligible.
lsques associated with the use of a PLC, including software control, relative to the potential for introducing an

'nanalyzed accident or malfunction, is provided below:
I

~

The software utilized by the CFS PLC is classified as cnticaI'oftware per NSEP-QAMOO and will be
handled in accordance with the requirements speci{led for this class of software. Theist'ore, the
ptebabliity of software design or control problems causing an unanalyzed malfunction is.judged to be
negligible. CFS Incorporates several design features to minimize the probability of failures and
maximize the availability/reliabiTity of the control system. The control panel contains redundant PLCs
that provide real-time control and monitoring of CFS valves, instruments and other components. Each
PLC contains a CPU (central processing unit) connected to an instrument I/O bus. The instrument I/O
.
Also, connected to the I/O
. bus is imposed of redundant bus controllers and communication cables.
.. bus ere I/O bhchs mounted on the fitter and badcwash lnstrumont racks. The VO blocks neoive and/or
transmit analog {transmitters and positioners) and discrete (valve limit switches and solenokf valves)
inputs and outputs. The Pcs, VO blocks, and instrumentation are connected to the I/O bus ia a manner
that. the single failure of a device on the loop does not fail the entire loop. The PLCs are configured with
one that controls the system, called the active unit", and the other CPU that acts as the backup, calIQ
the "standby unit. The standby PLC ieceives the same inputs as the active PLC so that if certain
failures are detected in the active unit, control Is transfeired to the stanoby unit quickty ana snioothly
that CFS operation is not Intenupted.

~

The CPU redundancy system runs synchronously with a transfer of all contul data that defines machine
status and any internal data needed to keep the 2 CPlps operating ln sync. Accordingly, each CPU is
capable of executing the same program and obtaining (le same results. The transfer of the data from
the active unit to the standby unit occurs once per sweep through a parallel link between the GPSS. 'The
CPU to CPU and. CPU.to VO block transfers are checked for data integrity to ensun: spurious or
enaneous data is not transfemd. The PLC wHI alarm on a GPU transfer, PLC problems, VO bus
problems or VO block problems.

The conbnf panel also contains redundant, industrial grade touchscreen cornputei3 that seve as the
operator Interface to CFS. The touchscreens are configured so that all monitoring and control functions
may b'e performed completely from either screen or interchangeably from both screens. '.With this
arrangement, either touchscreen may be used as a.complete backup to the other in case one of the
touchscreens fails. Anyone can view the touchsaeens; however, security measures are employed to
gain access to perform control functions.
Configuration and design control of the PLC and touchscreen software pnxirams is achieved via seveial
Nuclear Dept. Programs. The software quality assurance level Is determined'by NOAP-.QA-0150,
NOAP-QAZ801, NSEP~-500.and MFP-OA-2020. SRS-10729 documents the CFS functions, the
programming sbstegy for the PLCs and the touchscreen displays in text desciiption format per. NDAPQA-0150 and NDAP~4S01; The SRS v/ill be cont/o)led as a Computer Systems Document (CSD).
The J-logic diagrams (J-100 seifes) document the logical progressions of the various CFS functions'in
accordance with Department requirements. The ladder. logic diagrams document the Ixogramrning of
the PLC and will become a Computer Systems Software Listing (CSSL) in accoidance with NSEI-504.
Per NDAP-QA4150 and NDAP~~Ot, the Factory Acceptance Testing (FAT) Procedures {FT10729) document hoW the CFS was tested in the factoiy and how the system'performs in accordance
vtith SRS-10729. The FAT results include problem reports that documented problems and solutions that
arose dudng FAT. Setpoints and Timers are changed following the'requirements of NDAP-QA-1104.
The softvtan.* provided for SSES is controlled by Computer Systems procedu/es so that any changes are
documented, reviewed and tested.
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internal cieanHness of all new piping will be in accordance with the requirements of Spec H-1024
Pcieaniiness Control for System interne~; therefore, the potential of introducing foreign materials Into the
condensate system Is negligible. Fuither, all new oondensato piping ie upstream of the deminoializeis such
that If any debris Is Inadveitently left In the piping lt will be collected in the demineralize+ and will not be
tianspoited into the feedwater system, Hence, the possibility of Intmducing any foreign material to the. reactor
Is also negligible.

The possibility of a aud burst Asm the CFS filter elements due to a plant transient is negligible as follows:
'collected on the fitters would need to pass through the media ln order to be released dove'stream
which means that the fitter elements would need to fail during this'postulated malfunction. There Is
appioximately 25 PS)D margin between maximum filter element operating delta-p and the filter element
design delta-p of 40 psid which should provide sufficient margin to prevent fitter element failure. However,
should this occur a large portion of the particulate would be collected on the condensate demineralizers. In
any event, ifthe reactor coolant chemistry limits specified in Tech Spec 3/4.4.4 are exceeded the appropriate
'steps willbe taken.

'articulate

A form of soluble iron (iron oxaleto) that will pmcipitate to an insoluble iron oxide form at temperatures above
2$ W will be injected into condensate upstream of the reject line. This will be at an iron concentration that Is

lower'than current water chemishy and at a conductivity and iron concentration that ls within the limits
specified'in Reg. Guide 1.52 and ln FSAR Sections 52.3.22 and 10.4.6.1. Therefore, there are no
postulated malfunctions to the CRD mechanisms associated with the change in form and quantity of
condensate/feedwater tron.
T

n

The iron injecIIon pump Is a positive displacement pump which utiTces a plunger recipneating at a fixed rate
to displace hydraulic.fluld. The hydraulic fluid actuates a flexible, chemically ineit diaphragm to create
.pumping action. The pumps'.hydmuiic fluid is separated from the pmcess fiuid by two diaphragms which are
monitored by 'an Inteistitiai pressure switch to detect failure of either dlaphiagm. Activation of the pressure
switch will occur upon the failure of one diaphragm whereby the pump will trip and an alarm will initiate, thus
'preventing intrusion of hydraulic fluid into the condensate/feedwater system. The postulated mode of failure
of these pum ps would be a single diaphiagm. Therefore, the rnodification does not intnxiuco the possibility
of inadvertent oil intrusion into the. condensate/feedwater system. However, in the unlikely event both
diaphragms fail it Is anticipated that the reactor coolant chemistry limits in Tech Spec 3/4.4.4.will not be
exceededbased onthe volume of oil in the pump resewoir. In any event, the action statements of this Tech
Spec would be implemented.
Potential malfunctions'introduced by the modification Is that either too much or too little iron is injected which"
will cause the final feedwater iron level to be above the range specified in the relevant FSAR Sections or
below the suggested m'inirhum of about 0.5 ppb from the 1996 Revision of the EPRI BWR Water.Chemistiy
Guidelines. Addmonally, there is a potential that the iron oxalate would fail to precipitate to particulate foim,
for example, due to a loss of feedwater heating. These potential malfunctions are addressed below:

Feedwater iron levels will be controlled by the Chemistiy Sampling and Monitoring Pmgram as described
in FSAR Section 52.32.2 and the SSES Chemistry Manual and as implemented by Plant;Chemistiy
Procedure CH-AC@81. The collection and analysis of feedwater iron samples at a minimum'fwquency
of once a week will detect an out of range iron level. The consequences of running for a peitod of
outside the 0.5-5.0 ppb ange are negligible since the only potential negative effect is a.possible
increase in shutdown dose rates. However, any appreciable change in shutdown dose rates would need
much longer than 1 weekto develop. A backup pump is provided which cah be placed in service in the
event of a malfunction of the operating pump.
1'eek

~

On-line conductivity monitoiing and coritrol of conductivity to within the limits specified in the FSAR
Section 5.2.322 and Tech Spec Section 3/4.4 4 for 'feedwater and reactor coolant will detect excess
oxalate or the carbon dioxide from decomposition of the oxalate before the ii0n limits of.15ppb for
suspended iron and 30 ppb total discussed in FSAR Response to Questions Section 281.1 are Ieactied,

~

The maximum level of iron injected will also be limited by the maximum design IIow of the injection
pump (1 GPH) and the expected concentration of about 8000 ppm in the injection tank. Based on full

I

.

power o peration, the rriaximum output of the pump and 8000 ppb iron in the injection tan}c, the maximum
concentration. of iron In <he feedwater'ould be 4.6 ppb. tron injecUon system operation wilt be
administratively cont~fled and only placed in service at power operation. Thus, the oxalate will be
.rapidly converted to carbon dioxxfe and Iemovod in the steam as is presenUy the case for other organic
impurities which enter the reactor water in low concentrations with the reactor at operating
the oxalate is in the farm oxalic acid, a neutral oxalate salt, or cadln dioxide, the concentration'
will be limited by the reactor coolant conductivity limits of 1.0 umho/cm by Tech Specs or the.0,3
umho/cm Plant Administrative liinit. Therefore, the malfunction where too much iron is being injected
wiff be detected and addressed as part of the reactor coolant conductivity Tech Spec requirements. The
CFS modiTication will not require or implement a change to these limits which are established to
minimize corrosion of primary system components.
conditions.'hether

There Is no loser limit specified for FW iron in the FSAR, Tech Specs or other design basis document.
However, the 1996 EPRI BM/R Chemisby Gukfelines suggest a correlation between low final feedwater
fron levels and higher shutdown dose rates. The analysis pmvided above regarding the Chemistiy.
Sampling 8 Monitoring Program apply to this case,

A favorable effect of tower Snaf feedvmter tron levels is tho'reduced the likelihood of fuel failures associated
with fron deposition on the fuel dadding. In addition, there are no adverse effects to fuel peiformance
caused by the reduced iron, nor are there any changes required to the accident analyses to account for the
reduced iron level or teduced iron deposition on the fueL

The RadwaCe chemical feed pumps are positive displacement pumps with the double diaphragm design and
pressure switches as described above forthe iron Injection pump. Therefore, the Radwaste Systems will also.
be protected from inadvertent hydriutio fiuid intrusion associated 'with a diaphragm failure in the same
manner described above for the iron injection pumps.II

Tile chemical feed skids are used to fnject a polyelectiolyte into the CFS BW water from the fifteis in oider to
afd settling in the WSPS. The consequences of a malfunction in which either too much or too little of the
chemfcaf is similar tn that the fine iron will not settle out In the WSPS. For the case where this malfunction
occQts for a single backwash volume the consequences are insignfficant since the higher turbidity in the
dednt to the LRW colfection tanks will be diluted. However, shoufd the matfunction continue for multiple
IMcbvashss, processing of the collection tanks through the LRW filter and demineralizer may not be
effective fn removing the fine iron oxide and the turbidity limit of less than or equal to 1 NTU for recyde to the
plant may not be achieved. This would require the contents of the LRW Sample Tanks to be returned to the
I RW collection tanks for reprocessing.
The water would then be adequately processed via procedural
controls to facilitate coagulation in the Collection Tanks and effective filtering via LRW Fitters. In any.
case, the effluent please limits specified in FSAR Table 11.2-13 will not be exceeded. The probability
of processing multiple backwashes without polymer injection is extremely low based on the following:
Thh CFS chemical feed system includes 2 skids, each with a backup pump. The chemical'shd haft is
designed to inject into the transfer line as the BW water is being sent to the WSPS and chemical sfdd
it/2 will inject directly into the WSPS. It is anticipated that use of the first skid will provide the desired
performance of the radwaste systems; however, if necessary the second system can be utilized to
obtafn the desired concentration of polymer. The CFS backwash waste will be batch processed from
the CFS BWRT to the WSPS by local control at the CFS control panel. A failure of the chemical pump
on skid R during transfer of the CFS BW waste will alarm locally at the CFS control panel and trfp the
CFS BW transfer pump. An additional precaution to prevent this malfunction is through chemical
injection system startup testing which wi)l determine optimum polymer injection rates. The probability
-of pump runaway causing excessive polymer to be injected is low based on the pump design: Pump
flow c'ontrol utilizes a plunger reciprocatfng. at a fixed is stroke to displace a hydraulic fluid which
actuates a diaphragm to create pumping action, Metering accuracy is maintained by a.control rod
which allows hydraulic fluid replacement and air venting in addition to use of a double ball check valve
on the suction and discharge of the pump. The only other possible initiator of this event would be
operator error in setting the pump stroke which fs also judged to be a fow probability.
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The wolst case scenario is one ln which the polymei'emains in solution, the particulates do not settle
oiJt and the LRW filter and demfneraffzer bed are organically fouled. In thfs case, the filters will require
precoating (possibly with a carbon media), the dorninoralizer bed wiff require ropfacornont and the
sample tanks wiff require reprocessing or release to the river. The chemistry sampling program, as
Implemented in CH-AlM01 will prevent the recycffng of the sample tanks that have excessive amounts .
of polymer or iron oxide to the primary system, The limits on TOC and post-Uv anions wilf prevent.
recycfing of sample tanks contalnfng polymer while turbidity limits will prevent recycling of sample
tanks containing parbcufate.

~

In any case, the effluent release limits specified in FSAR Table 11.2-13.will not be exceeded when
associated with injecting too much or too INfe polymer.,
postulating 'any malfunctions
\
1

Any spills from the iron injection'r chemical injection skids will be collected in the bermod areas
surrounding the skids, and manually disposed of as appropriate.
Does the proposed .action reduce the margin of safety as defined in the basis for any Technical
Specification'? (Incfudo roforonce to specific Technical Spoci6cation eectionn that aro applicable.)

V

VeS

Q
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Provide a discussion of the basis and criteria used in arriving at the above conclusion.

The following Tech Specs (TS) vrere reviewed for the modification:
~
~

'

~

.

TS Section 2.1, "Safety Limits
TS Sectfon 3/4.2, "Povler Distribution Limits
TS Section 3/4.1.3, "Control Rod"
Section 3/4.1, Reactivity Control Systems
TS Section 3/4.3.8, Feedwater/Main Turbine Trfp fnstrumentatfon'
TS Section 3/4,3.7.10, Uquld Radwaste Effluent Monitoring Instrumentation
TS Section 3/4.3.7.11, Gaseous Radwaste Effluent Instrumentatfon"
TS. Section 3/4.4.4, "Reactor Coolant Chemistfy"
Section 3/4.4.6, Reactor Coolant System Pressure/Temperature"
TS Section 3/4.11, 'Radioactive Effluents", including:,
TS Section 3/4.11.1, 'Liqukl Efffuents"
TS Section 3/4.11Z, Gaseous ENuents
TS Section 3/4.11.3, "Solid Radwaste System
TS Section 3/4.11.4, "Total Dose"

.'Z

i 'S
~

~
~

o

The fuel cladding, reactor pressure vessel and primaiy system piping are the principal barrfeis to the
release of radioactive materials to the environs. Safety limits as defined in TS Section 2.1 are established
to protect the integrity of these principal barrfeis during normal plant operations and 'anticipated transients.
The modification does not change any of the safety limits nor does it change any operating parameters that
v/oufd.reduce'the margin between the parameter and defined safety limit.
N

Control Rod Tech Spec 3/4.1.3: 1) ensures the minimum shutdown margin is maintained, 2) Insertion times

'are consistent with those used In the accident analysis and 3) limit the potential effects of the rod drop

.

accfdent. Damage within the control rod drive mechanism could be a generic problem; therefore,'vath a
control rod immovable because of excessive friction or mechanical interference, operation of the reactor is
limited to a period of time which is reasonable to determine the'ause of the inoperability and at the same
time prevent operation with a large number of inoperable control rods. The chemisby changes to the
CRD drive water do not affect the performance of the CRO System nor do they change.its operability
requirements. Therefor, there is no reduction in the margin of safety defined in the basis for. this Tech
Spec.
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Feedwater/Main Turbine Trip Instrumentation is described in Tech Spec 3/4.3.8. This instrumentation is
provided to initiate action of the feedwaterlmain turbine hip system in the event of a feedwater controller
failure under maximum demand. As discussed previously, the affect of the modification is to reduce
reactor foedpump suction prossuro by 20-35 PSIG. However, the modification does not advorsoly affect
our ability to meet the minimum RFP runout criteria as documented in EC-045-0512. Further, there are no
other changes to the performance or operation of the condensate or feedwater system that could affect the
feedwater/main turbine trip instrumentation. Therefore, the margin of safety defined in the basis of this
Tech spec is not reduced.

Tech Spec 3/4.3.7.10 addresses the radioactive liquid effluent monitoring instrumentation requirements.
The basis for this Tech Spec Is to monitor and control as applicable, the releases of radioactive materials in.
liquid effluents during actual or potential releases of liquid effluents. The alarm/trip setpoints of these
instruments shall. be catcufated in accordance with the procedure described in the ODCM to ensure
will occur prior to exceeding the limits of 10CFR 20. The operability and use of this equipment
are consistent with the requirements of GDC 60, 63 and 64 of App. A of 10CFR 50. There is no reduction in
the margin of safety defined In the basis of this Tech Spec since CFS will does not change or affect the
procedure'in the ODCM for determining alarm/trip setpoints.,
the'larm/trip

Th'e basis for Gaseous Radwaste Effiuerrt Instrumentation in Tech Spec 3/4.3.7.11 is similar to the liquid
radwaste instrumentation described above. In addition, the gaseous instruinentafion provisions include
'onitoring (and controlling) the concentrations of potentially explosive gas mixtures in thh waste gas
holdup system. Since the modification does not affect the gaseous radwaste system nor does it change the
chemistiy.of gaseous radwaste there are no impacts to the margin of safety defined in the basis of this
Tech Spec.
'

Reactor Coolant Chemistry is addressed in Tech Spec 3/4.4.4. Water chemistry limits for the reactor
coolarit system are established to prevent 'damage to the reactor materials in contact with the coolant.
Chtorldes limits are specified to prevent stress corrosion cracking of the stainless steel. Conductivity
itteasurements are required on a continuous basis sinoe changes in this parameter are an indication of
abnorinal conditions. The surveillance'requirements provide adequate assurance that concentrations in
excess of the limits will be detected in sufficient time to take corrective action. There is no reduction in the
margin of safety defined in the basis of this Tech Spec since the chemistry limits are not being changed
and the modification does not introduce a postulated malfunction that would create the need to reduce the
limits. Further, the performance/operation of the monitoring instrumentation witt be maintained.
Reactor coolant system temperature/pressure limits specified in Tech spec 3/4.4.6 is for mitigation of briNe
fracture of the RCPB. Fracture mitigation assures that the RCPB meets its principal design criteria of
retaining integrity as a radioactive material barrier.
The modification does not .change the
pressure/temperature limits nor does it reduce the design capability of RCPB components.

~
~

Uqutd Efftuents Tech Spec 3/4.11.1 is provided to: 1)ensure that the concentration of radioactive materials
released in liquid waste effiuents to unrestricted areas will be less than tho.concentration levels specified in
"IOCFR20, App. 'B, Table ll, Column 2, 2)implement the dose requirements of 10CFR50, Appendix I,
Sections II.A; III.A and IV>, 3) define the operability requirements of the liquid radwaste treatment system
. so-that It will.be available whenever liquid effluents require treatment prior to release to the environment.
The margin of safety defined in items 1 & 2 of the basis of this Tech Spec is maintained as documented ln
the radiological calculations referenced ln Sections III & IV above. The operability requirements of the
liquid radwaste system is not changed by the modification, nor is there a need to revise the operability
requirements currently specTiied as a result of the modification (item 3).
Based on" the radiological
calculations referenced in Sections lit and IV, there cvitt be no significant change in liquid release or in the
amount of radioactive material released to unrestricted areas due to CFS.
.

Gaseous Efftuents Tech Spec 3/4.11M is provided to ensure that the doses at any time at and'beyond the
site bouodaly frem gaSeouS effluents from atl units on the site ae within the annual dose )irnits of
10CFR20. The margin of safety defined in the basis of this Tech Spec is maintained as documented In the
radfoiogtcal.calcutattons referenced in Sections lli 8 IY above.
3
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The operability of the solid radwaste system in Tech Spec 3/4.11.3 ensures that the system will be
available for use whenever solid radwastes require processing and packaging prior to being shipped offsite.
This specification implements the requirements of 10CFR50.36a and GDC 60 of Appendix A to 10CFR50.
The pracoss parameters.inctuded In establishing the Process Control Program may include, but are not
limited to waste type, waste pH, waste/liquid/solidification agent/catalyst ratios, waste oil content, waste
principal chemical constituents, mixing and curing times. NDAP-QA-0646 (Solid Radioactive @Paste
Process Control Program) defines SSES program requirements to ensure compliance with 10CFR50'and
GDC 60. There are no changes to solid fadwaste systein operability requirements by the mbdification.
Therefore, the margin of safety defined in the basis of Tech Spec 3/4.11.3 is maintained.

~

Total Dose Tech Spec 3/4.11.4 Is provided to meet the dose limitations of 40CFR190 that have been
incorporated into 10CFR20. Radiological cafes referenced in Sections III 8, )V above document that the
modification does not adversely affect our ability to meet the dose limitations specified in 10CFR20.
Therefore, there is no reduction in the margin of safety defined In the basis of this Tech Spec.
As discussed in Section IID, the results of the Nuclear Fuels reload licensing analysis wiil not be
affected and will continue to meet applicable acceptance criteria. Thus, the margin of safety in the
bases for tho Core Operating Umite in Tooh Specs 2.1, 3/4.2'8 8/4.1 I" not reduced.

Yl Does the proposed action Involve a change in a Technical Specification/
YES

Q,

NO

I

If "YES", NDAP-QA-0731,"Technical Specification Changes" applies. A "YES" answer does not
pn:elude activity up to a point just before it would physically affect the functioning of the plant.
Provide a dlscusslon of the basis and criteria used in arriving at the above conclusion. If appropriate,
describe the extent of activity and why it should be allowed to proceed prior to the Technical
Specification change.
The Tech Spec Sections referenced in question V above were reviewed for the modification and it was
determined that no changes are required. The operating limits and restrictions currently specified in
the referenced Tech Specs are sufficient for the plant with CFS operable.
In addition, there is no
need for any new Tech Specs for the CFS or any existing systems, structures or components.'he
Improved Tech Specs were reviewed and it was determined that there are no impacts to the
requirements specified therein, Therefore', there, is no need for a Tech Spec change.

Although. the modification does not require a change to the Tech Specs it constitutes a major change to
the radioactive waste treatment system and as such requires reporting in the monthly and annual
operating reports under Tech Specs 6.9.1.6, 6.9.1.7, 6.9.1.8, 6.13, 6.14 and 6.15.

Vll

I
I

Ddes the proposed action create the need to make an application for ainendment to the license other

'han

to Appendix A'F

mS Q
i

NO

El

Provide a discussion of the basis and criteria used in arriving at the above conclusion.
Based on a review of the Unit 1 license, including ail applicable licensing basis analysis, it was
determined that the modification does not alter the operation or intent of any SSES component
described therein. Therefore, the modification does not necessitate a change to the operating'license,
nor does it have any effect on present operating requirements.
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ADDITIONALSPECIFIC EVALUATIONCRITERIA FOR MODIFICATIONS
CONCERNING RADIOACTIVEWASTE SYSTEMS
NO7E: For radioactive waste systems, the appropriate portions of 10CFR20, 30, 50,
71 and 100, the 7echnical Specifications and 40CFR 190 are applicable.

DCP
1.

11/13/97

DATE

95-3014N

Does the modification conflict with the following guidelines:

NDAP-QA-0153, "Quality Assurance
[Group D Augmented] Systems"

a.

Yes
1a.

for Radwaste

Management

Because:

N/A

X

No

Requirements

DCP 95-3014N performs no'odifications to portions of Radwaste
Systems that are designated as, Group D Augmented as defined, in
NDAP-QA-0153, FSAR Section 3.2 and Branch Technical Position ETSB
No. 11-1 Rev. 1 (" Design Guidance for Radioactive Waste Management
Systems Installed in Light Water-Cooled Nuclear Power Reactor Plants" ).
The tie in of the CFS backwash waste transfer line to regen waste
transfer line is located outside the Group D Augmented boundary and
there are no other modifications being performed on radwaste systems.
Since the scope of NDAP-QA-0153 cov'ers the Group D Augmented
portion of the Radwaste Systems there can be no conflicts.
~

~

'

Note:

b.

Group 'D'ugmented boundary modification was addressed in
the SE for DCP,95-3014K which connected the Radwaste
Chemical Feed skids to the Radwaste piping.

FSAR Chapters 11.2 "Liquid Waste Management Systems," 11.3."Gaseous
Waste Management Syste'ms" and 11.4 "Solid Waste Management Systems"

Yes

No

X

N/A

.

-

Because:
1

1b.

Refer to Section III of the SER for specific analysis addressing FSAR
Sections 11.2, 11.3 8 11.4 and associated accidents outlined in FSAR
Sections 15.7,.1, 15.7.2 & 15.7.3.

FORM NDAP-QA-0726-2, Rev. 0, Page
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FSAR Chapter 11.5 "Process and ENuent Radiological Monitoring a'nd Sampling
Systems"

c.

Yes

No

X

N/A

Because:

Refer to Section III of the SE for specific analysis addressing FSAR
Section 11.5.

1c..

Are the radiological consequences of unexpected and uncontrolled releases of radioactivity
that is stored or transferred in.a waste system a large fraction of the 10CFR 100 guidelines,
0.5 rem whole body, I.5 rem thyroid from gaseous releases, and greater than the
radionuclide 'concentrations of 10CFR 20, Appendix B, Table II, Column 2 from liquid
releases at the nearest water supplies (See FSAR section 15.7.3 for more details)?

Yes

'o

X

N/A

Because:

Refer to Section III of the SE

PREPARED BY:

Joseph lvl. Nachtwey/Supentising Engineer-DMG/November 13, 1997
Namefl itle/Date
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SAFETY EVALUATIONSUMMARY
Title:

Condensate Filtration System Tie-ins

No.

DCP 95-3014N

Descri tionofChan e:
Perform the final tie-ins of the CFS and its support systems which include: Service Air, Instrument Air, Condensate
Functional testing necessary to
Transfer, Condensate; Solid Radwaste, Turbine Building Filtered Exhaust.
demonstrate that the CFS functions/performs as designed is also included in this modification.
Note: The initial startup of CFS is a part of this modification, but is outside the scope of this analysis. TP-144-027.
will be utilized to start up the system. A 50.59 evaluation will be performed for this TP in accordance with NDAPQA-0726.

SUMMARY

CFS is bounded by current accidents that could effect groundwater quality addressed in FSAR Section 2.4.13.3.
Requirements
modification.

for systems,

structures and components

outlined in FSAR Section 3.2 are utilized for the

Evaluation of postulated-pipe ruptures in FSAR Section 3.6 bound the modification.

Changes to reactor coolant chemistry due to the modification do not adversely impact the analysis on reactor.
internal components contained in FSAR Section 4.1.2 or the reactor vessel addressed in FSAR Section 5.3.
Control rod system design analyzed in FSAR Section 4.6.1.1 is not affected by the modification

Reactor coolant chemistry addressed in FSAR Section 5.2.3.2.2 is not adversely afffected by CFS.
FSAR Section 6.3, including ECCS design basis, performance and functional requirements in Section 6.3.1.1.1 and
the LOCA Analysis in Section 6.3.3 are not adversely affected by the modification.
Habitability systems described in FSAR Section 6.4 are not affected by the modiTication.

Feedwater control system described in FSAR Section 7.7.1.4 is not adversely affected by the modification.
TB Chilled water is capable of performing its design function described in FSAR Section 9.2.12 with. an operating
CFS.

Condensate storage tank and refueling water storage tank rupture analysis provided in FSAR Section 9.2.10.3 is
not changed by the CFS
FORM NDAP-QA-07264, Rev. 0, Page
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There are no malfunctions of Service Air analyzed in the SAR as confirmed by a review of FSAR Section 9.3.1.2.3.

The instrument air system is capable of handling the additional load of CFS air operated valves and components.
Further, the modification does not add any new safety related air supplied components, nor does it change the
failure mode of any existing safety related air supplied components. Therefore, the analysis in FSAR Section 9.3.1
is not affected.
The sample system analysis in FSAR Section 9.3.2 is not affected by the modification.
TBHVAC air flows and heat loads will be in accordance with the requirments specified in FSAR Section 9.4.4.3.

Condensate Demineralizer system described in FSAR Section 10.4.6 is not affected by the modification.
*

The probability/consequences of releasing radioactivity to the environment due to a pipe break outside containment
as discussed in FSAR Section 10.4.7 is not changed by the modification.
The probability of flooding safety related components in vicinity of the feedwater piping as analyzed in FSAR
Section 10 4.7 is not increased by the new condensate piping installed for the CFS.

Floor drains 'are capable of handling CFS leakage as discussed in FSAR Sections 9.3.3 and 11.2.1.
Liquid, Solid and Gaseous Radwaste Systems analyzed in FSAR Sections 11.2, 11.3 and 11.4 are not adversely
affected by the modification.

Process

8

Radiological Monitoring 8 Sampling System analysis in FSAR Section 11.5 bounds CFS.
'

Radiation sources in the TB and Radwaste building described in FSAR Sections 12.2.1.4 8 12.2.1.5 are not
adversely affected by the modification.

The estimation of airborne release within the plant is discussed in FSAR Section 12.2.2.6 and is not adversely
affected..
r

ALARAfeatures described in FSAR Section 12.3.1.1 will be employed for the CFS.
l

Shielding analysis in FSAR Section 12.3.2 is maintained by the modiTication

Area radiation and airborne radioactivity monitoring instrumentation will still perform its design function as described
in FSAR Section 12.3A.
/

Loss of feedwater heating analysis in FSAR Section 15.1.1.1.1 is not changed by the modification. '.

Feedwater controller fai(ure-maximum demand analyzed in FSAR Section 15.1.2 is not affecte'd by the modification.
FSAR Section 15.2.7, which analyzes loss of feedwater flow, is not adversely affected by the modification
Steam system piping break outside containment and feedwater line break outside containment analyses ih FSAR
Sections 15.6.4 arid 15.6.6, bound the CFS.
~

Gaseous Radwaste system leaks or failures are analyzed in FSAR Section 15.7.1. The modification does not affect
any components evaluated in this analysis; therefore, there is impact on this analysis.

The probability/consequences
modification.

of LRW failure analyzed in FSAR Section 15.7.2 are not increased

by the

The probability/consequences of LRW Tank failure as discussed in FSAR Section 15.7.3 is not changed.

The CFS is classified as a system that is not an effluent pathway from an NRC IE Bulletin perspective (ODCM
Table'ORM
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B.
All new piping was analyzed for thermal growth as described in FSAR Section 10.4.7
RFP suction pressure will not be reduced to where spurious trips of more than one RFP occurs.

TB structural loading is within design limits to preclude an unanalyzed structural failure.

The probability of a CFS transient causing a plant transient is negligible based on the desigri features incorporated
into CFS, such as redundant PLCs and valve failure positions.
Use of a PLC in the CFS creates a negligible change in the probability of a malfunction associated with interruption
of condensate flow since CFS software control will be inaccordance with NDAP-QA-0150 requirements. Further,
the design includes redundant PLCs as well as other control features that minimize the possibility of a malfunction.
Internal cleanliness of all new piping systems is in accordance with H-1024; therefore, the potential for. introducing
foreign materials into the condensate'system is negligible. Further, all new piping is upstream of the condensate
demineralizers to provide an additional line of defense in protecting foreign materials from being transported to the

reactor.:
Iron oxalate transported to the CRD mechanisms via the iron injection system/condensate reject line do not present
a challenge to CRD operation/performance since the concentration of soluble/insoluble iron will be less than current
levels.
I

The revised primary coolant water chemistry due.to CFS will not adversely affect the reactor or. reactor internal
components.
~

The potential for oil intrusion into condensate associated with iron injection pump malfunction is negligible since a
double diapragm pump with a pressure switch is used so that the pump will trip and alarm sound in the event of a
failure of 1 dia'phragm.
,The Radwaste chemical feed pumps also use a double diaphragm design to prevent oil'intrusion from affecting
Radwaste system performance/operation.
Injecting too much or too little iron oxalate will not adversely affect reactor coolant pressure boundary or the
function/performance of components that'are in contact with the condensate/feedwater.'
Injecting too much or too little polymer will not adversely affect redwaste processing system nor will'it have any
effect on radiological effluen releases as currently analyzed in the SAR.

C.
The following Tech specs were reviewed and it was determined that the modification does not adversely affect the
I
requirements defined therein:
TS
TS
TS
TS
TS
TS
TS

Section 2.1, "Safety Limits"
Section 3/4.1, Reactivity Control Systems"
Section 3/4.1.3, "Control Rod"
Section 3/4.2, "Power Distribution Limits"
Section 3/4.3.8, "Feedwater/Main Turbine Trip Instrumentation
Section 3/4.3.7.10, Liquid Radwaste Effluent Monitoring Instrumentation"
Section3/4.3.7.11, "Gaseous Radwaste ENuent Instrumentation"

cr-GoohnMhemis
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TS Section 3/4.4.6, "Reactor Coolant System Pressure/Temperature"
3 S Section 3/4.11, "Radioactive Effluents", including:
3/4.11.1, "Liquid Effluents"
3/4.11.2, "Gaseous ENuents"
3/4.11.3, "Solid Radwaste System"
3/4.11.4, "Total Dose"
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