
• 

• 

Nuclear 

US Nuclear Regulatory Commission 
A�tn: Document Control Desk 
Washing�on, DC 20555 

Dear Sirs: 

GPU Nuclear Corporation 
Post Ofl1ce Box 480 
Route 4�1 South 
Middletown, Pennsylvania 17057·0191 
717 944-7621 
TELEX 84·2386 
Writer's O�rect 01al Number: 

( 717) 948-8461 

'•410-87-L-0065 
Document 10 Ol81P 

May 21, 1987 

Three t·1ile Isl'lnd Nuclear Sta�ion, Unit 2 (TMI-2) 
Opera�ing License No. DPR-73 

Docket No. 50-320 
Defueling wa�er Cleanup Sys�em Fuel Transfer Canal/Spen� Fuel Pool 

Cross-Conncc� �a !"I)P Reactor Vessel Cleanup System 

At�ached for tRC review and approval is a safety analysis in support of a 
proposed modifica�ion �o �he Fuel Transfer Canal (FTC)/Spent Fuel Pool (SFP) 
Cleanup Sys!"em por�ion of �he Oefueling Wa�er Cleanup Sys�em (DWCS). This 
proposed modifica .. ion will allow processing of tl"le FTC/SFP wa .. er through the 
"B" ':rain of �he DWCS Reac!"or Vessel Cleanup System thereby eliminating the 
need �a ins':all addi �ional body feed ar 1 coagulant equipment in the Fuel 
Handling Building. 
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8706010447 870521 
PDR ADOCK 05000320 
p POR 

� 
, F. R. s�arderfer 

,� Oirec�or, TMI-2 
FRS/ROW/eml 

A':tachnen� 

Enclosure: GPU ��cle�r Corp. Check No. 004826 

cc: Ref)ional Administra�or, Region 1 - w. T. Russf"!ll f<.£Ct.b t�.:/c.Ht..<-K 
Direc .. or, TMI-2 r.leanup Projec': Directora .. 2 - Dr. w. D. Travers -:;t: (;D fl&� 6 

GPU Nucle.ar Corporat1on IS a subs1d1ary of the Goneral Publ1c Util1ties CorporatiOn 
l p.oo/ 

J I 



·.ld 5Jl)Nuclear 

-
.... ... . 
li .... 
0 
0 
0 
� 

l: 
0 
.... 

SAFElY ANALYSIS 

Sfl I 

TITlE 

AOOE�OUM TO DWCS TER 

R•v. , __ o_ 

Pag• __ l __ 

of __ .;..7 __ 

DErUEL WG \tATER Cl[f,:!UP SYSTH! fUEL TRM{SfER Cfir!AL/SPEI:T fUEl P00L 

CqQSS-COW�ECT TO TilE REACTOR 'JESSEL CLEAI!UP SYSTEH 

8706010449 870521 
PDR AUOCK 0��00�20 
p PDR 

APPROVAL 

�·· ' 
he .. �, Pp,, ---.....:=i��--------!!Dt!.!t.!...• ----



ADDENDUM TO DWCS TER 

TABLE OF CONTENTS 

SECTION PAGE 

1.0 PURPOSE AND SCOPE 3 

2.0 SYSTD� MODIFICATION 3 

3.0 FILTER MEDIA RUPTURE AND CRITICALITY PREVENTION 3 

I�. 0 LINE BREAK 4 

5.0 BffiON DILUTION 4 

6.0 EFFECT ON BODY FEED AND COAGULANT ADDITION 5 

7 . 0  10 CFR 50.59 EVALUATION 5 

-2- Rev. 0/018lP 



ADDENDUM TO DWCS TER 

QC"_FUELING WATER CLEANUP SYSTEM FUEL TRANSFER CANAL/SPENT FUEL POOL 
CROSS-CONNECT TO REACTOR VESSEL CLEANUP SYSTEM 

1.0 PURPOSE AND SCOPE 

Tnis evalua�ian addresses the modifica�1nn of the Fuel Transfer Canal (FTC)/ 
Spent Fuel Pool (SFP) Cleanup System par�icn of the Defueling wa•er Cleanup 
Sys•em (OWCS) •a allow processing of the FTC/SFP wa .. er through �he "B" �rain 
of the OWCS Reac�or Vessel (RV) Cleanup System. The purpose of this modifica
tion is �a provide a capabili .. y to effectively process the FTC/SFP wa .. er in a 
�anner similar �a tha .. used for RV cleanup without �he installa .. ion of addi
�ianal body feed and coagulant eauipment in the Fuel Handling Building (FHB). 
Additionally, �he proposed modifica�ion authorizes the use of FTC/SFP filtered 
effluent as a wa�er sour�e for .. he body feed tank and as dilution wa'"er for 
the coagula� .. addi .. ion unit. 

The owes Technical Evalua .. ion Repor'" (TER) currently defines the RV Cleanup 
Sys�em and '"he FTC/SFP Cleanup Sys'"em as separate and dis .. inc .. subsystems. 
This dis'"inc'"ion was also recognized in the safe'"y evalua�ion a'" .. ached .. o NRC 
nUCPD le'"'"er NRC/TMI-85-055, "Oefueling Water Cleanup Sys .. em." Thus, tne 
proposed nodifica'"ion is presen'"ly ou .. side �he scope of the NRC-approved owes 
TER in �ha'" i'" allows in'"erface between �he .. wo (2) subsystems. 

2.0 SYSTEt� MOOIFICATICtJ 

The proposed modifica'"ion essen�ially reloca�es the process fil .. ers for .. he 
FTC/SFP por'"ion of .. he DWCS '"o inside '"he Reac'"or Building (RB). This is 
accomplished via hose junpers be .. ween �he dischar�e of OWC-P-3A {Fuel Transfer 
canal Pum�) anJ the discharge of OWC-P-28 (Reactor Vessel Cleanup Pump). 
Wa'"er is pumped from '"he FTC �hrough the "8" train of .. he OWCS RV filtra�ion 
sys'"em, back '"o .. he FTC pump discharge piping '"hrough RB pene•ra .. ion R-524 
using normal owes FTC Cleanup System piping. The re .. urn pa�n '"o �he SFP is 
es'"ablished by disconnec'"ing a fil .. er inle� connec .. i�n. Use of a disconnec .. ed 
fil�er inlet hose .. o re""urn fil .. ered effluen': .. o �he SFP, as opposed �o the 
normal re'"urn pa'"h, provides be'"'"er mixing of SFP wa'"er prior '"o re'"urn of .. he 
wa'"er '"hro��h '"he '"ransfer �ubes •o .. he DWC-P-3A suction lines. Howev�r, 
.. ransfer of fil .. er effluen'" '"o the F1C or through the ion exchangers is s .. ill 
possible by closing .. he disconnec .. ed canis'"er inle� hose isola .. ion valve and 
es .. ablishing .. he app:o�riate flowpa .. h. 

The owes is .. otally con .. ained wi .. �in area �ha'" have can�rolled ven'"ila�ian 
and area isol� .. ion capabili�y. This limi-s the environmen�al impac� of '"he 
sys'"e� during normal sys�em opera .. ions, shu�down, or pas�ula�ed accioen� 
condi .. ions. 

3.0 FILTER ��EOIA RUPTURE AND CRITICALITY PREVENHON 

In .. he proposed modified configura�ian, RV fil�er canisters will be capable of 
processing bo .. h FTC and RV wa�er. Also, ':he pos .. -fil�er (F-8) is no .. normally 
u�ilizea. If FTC wa .. er is being processed and re�urnr>d to .. he SFP throl.Jgh a 
disconnec�ed canis .. er inlc� via a RV fil .. er canis'"er and a fil'"er media 
rup'"ure occurs, '" he po':en'"ial exis .. s .. o •ransfer RV fuel fines from the 
rup�ured media direc�ly .. o .. he SFP if �he RV fil�er canis .. er has also 
processed Reac'"or Coolan� Sys'"em (RCS) since, in �his configura'"ion, .. he 
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pos�-fil�er (F-8) is no� in service. However, this condition does not create 
a safety concern since the boron concentra�ion in the FTC and SFP water is 
main�ained be�ween 4350 and 6000 ppm boron. This boron concentration ensures 
:-ha .. any fuel fines '*ill remain subcri:-ical under all credible condi �ions. 

Should the decision be made to process FTC/SFP water ttuough the ion 
exchangers, the appropriate flowpath will be es .. ablished and post-filter F-8 
will be placed in-service. Failure of filter canister media would introduce 
fuel fines into the system which would be· collected by the critically safe 
pas�-fil�er, which is cri�icality safe by-design; �hus, the ion exchanger is 
protec�ed. 

4. 0 LINE BREAK 

During processing of FTC/SFP wa�er in the proposed modified system configura
'"ion, no ne .. change in FTC/SFP water levels will be observed since the FTC and 
SFP wa�er communica .. e via .. he '"ransfer tubes. If a rupture occurred in the 
FTC/SFP Cleanup System, �he available FTC pump could deliver FTC/SFP water to 
•he FHB or RB. This event would lower the water level in the canal and .. he 
pool. However, a level loss would be detec�ed by redundan: level indicating 
sys�ems, one each for .. he FTC and SFP, which are provided with low level 
alarms in .. he Control Room. Upon receipt of eith�r low level alarm, the 
sys'"em would be shu':down manually ;tnd ':he loss of wa .. er inven'"ory would be 
inves•iga�ed. 

5.0 BORON D ILUTICtl 

The FTC/SFP Cleanup Sys .. em and �he RV Cleanup System are normally separated by 
double valve isola .. ion. However, double valve isola .. ion between these systems 
will no': be possible a .. all .. inll:!s. For example, only single valve isola':ion 
.vill e'<is .. •o��llen '"he owes is concurren!"ly processing FTC/SFP water in "B" train 
arYJ RV wa .. er in ':he "A" .. rain. In tile proposed modified configura�ion, single 
valve isola•ion .vill be provided by DWC-V3M and DWC-V385. GPU Nuclear 
b�liev�s '"M'" single-val'le isola'"ion is accep�able based on the following: 

o Boron dilu�ian of '"he RCS in �he proposed modified configuration would 
r�uire a double failure of a non-borated water source or a water source 
bora�ed .. o less .. han RCS grade and injec�ion into the FTC/SFP system 
concurr�n'" wi .. h leakage of sys�em isola':ion valves. Procedures required 
�a opera'"e '"he proposed sys'".em will contain pres�ar�up checl<lis':s to 
ensure .. ,a� .va'"er sources connec .. ed ':o .. he FTC/SFP process piping which 
are bora�ed ':o less than Technical Specifica�ions limits for RCS grade 
o��a .. er are isola .. ed. Tnerefore, DWC-V384 and DWC-V385 will provide the 
fir� .. barrier '"o RV debora'"ion. The second barrier will be provided by 
•hOse valves which have been verified closeo in �he prestar�up check
lis�. In ei•her even .. , an increase in FTC/SFP or ln':ernal Indexing 
Fix'"ure ( I IF) wa�er le·1el would .be de':ec�ed ;jnd .. he systems would be 
shu .. down if a failure occurred. 

o FTC/SFP processing is no� in .. ended '"o be a con�inuous process. The vas'" 
majori�y of .. he .. ir.� only � RV Cleanup System will be in opera�ion; 
�he probabili'"y of a double sys�em failure is �nall. One processing 
cycle is cs'"ima .. ed .. o be one million gallons of wa .. er processed once per 
Qu�r�er; d� 50 gpm '"t1is cycle can be comple .. ed in approxima'"ely 16 days. 
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o The safety evaluation attached to NRC Amendmen .. of Order da�ed April 23, 
1985, recognized tha� the required boron concentration in the RCS, FTC, 
and SFP would essentially eliminate he possibility of boron dilu�ion in 
the event �ha.. the wa .. er inven .. ories of the RCS, FTC and SFP conmuni
ca�ed because of a leak or valve misalignmen... Even if such a leak or 
valve misalignment occurred, boron dilution of tne RCS is considered 
incredible since the Technical Specifica•ion required boron concen�ra
�ion of the FTC/SFP (i.e., 4350-6000 ppm) is �he same as •na• for �ne 
RCS. Thus, cri .. icali .. y due to a boron dilu�ion even .. is not a concern. 

6.0 EFFECT ON BOOY FEED AND COAGULANT ADDITION 

In .. he proposed configura�ion, a filter media rup�ure during filling of •he 
body feed .. ank or while providing dilution wa .. er to �he coagulant addi .. ion 
unit could transfer fuel fines •a either or bo•h sys•ems since the post-filter 
will be bypassed. This scenario does no� create a safety concern since •he 
body feed �ank and the coagulant addi .. ion unit will con .. ain RCS grade bora .. ea 
wa .. er (4350-6000 p�n). This ensures .. ha .. the fuel will remain subcri .. ical 
under all credible condi .. ions. The introduc .. ion of coagulan• in the coagulan• 
addi .. ion unit mixing cham'Jer would dilu!.e the borated wat-er in �he mixing 
chamber. However, the mixing chamber diameter of 5 l/2 inches is less than 
•he single parame .. er cri .. icau•.y safety limi .. of 9.6 incnes for a fully water 
reflected infinite cylinder of op .. imally moderate Tf.H-2 fuel; thus, subcri�i
cali:y is ensured. Additionally, the active polymer of .. he coagulan' is 
melamine-fornaldehyde which has been previously evalua:ea in GPU Nuclear 
le·�ers 4410-86-L-0216 da .. ed December 31, 1986, and 4410-87-L-0021 da•ed 
February 20, 1987, which demons�ra�.ed lha• t.11e use of this active polymer has 
no adverse affect on RCS chemis:ry and cri .. icali•y con .. rol. r: should be 
no�ed 'ha .. the coagulan .. .. o be used may be one of two different vendor pro
duc·s, bu' each vendor product has melamine-fo��ldehyde as i•s ac•ive polymer. 

7.0 10 CFR 50.59 EVALUATION 

l' is concluded, based on .. he evaluations presented in .. his safe�y analysis, 
�ha' 'he proposed modifica•ion .. o :he DWCS RV Cleanup System and the FTC/SFP 
Cleanup Sys•em may be imple�n .. ed wi'hou� unoue risk and eYposure �a •he 
opera�ing personnel nor will iL presen� undue risk .. o 'he heal�h ana safe•y of 
•.he public. 

tO CFR 50, Paragraph 50.59, peoni•s 'h� holaer of an opera•ing license .. o make 
chanQes •a 'he facili'y or perform a �es• or experimen•, provided !he change, 
'.es• , or experirren .. is de' eonined no• • o be an unreviewed safe•y Ql.lec;•ion ana 
does no .. involve a modifica'ion to 'he plant Technical Specifica•ions. 

A proposed change involves an unreviewed safe•y Question if: 

a. lhe probabili'y of occ�rrencc or 'he conseQuences of an acciden .. or 
rnalfunc• ion of equipment impor•.ant • o safe• y previously evalua• ed in ·he 
safe•y analysis repor• may be increased; or 

b. The possibili'y for an accident or malfunc•ion of a differen! �ype !han 
any evalua!ed previously in a safe•y analysis repor� nay be crea'ed; or 

c. The marJin of safe!y, as defined in the basis for any Technical 
Specifica'ions, is reduced. 
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The several credible events have·bcen analyzed in this safety analysis (i.e., 
fil�er media rupture and cri�icali�y prevention; reduced water level in ei�her 
the FTC or SFP; and RCS deboration). These events are bounded by similar 
even�s described in �he OWCS TER. 

1\ fil�er media rupture has �he poten .. ial ':o transport fuel fines to the 
FTC/SFP water via interac .. ions witn RV filter canisters which have processed 
RCS grade wa�er. In tne modified configuration with the post-filter (F-8) out 
of service, this scenario will not create a safety concern since the FTC/SFP 
contains RCS grade borated wa�er which will ensure ttlat the FTC/SFP remains 
subcri�lcal under all credible conditions. With the post-filter in service, 
.. his scenario is similar to Section 3.2.1.3 and 3.2.2.3, "Filter Media 
Rup .. ure," of Revision 9 to the owes TER. Therefore, it can be concluded that 
.. tle analysis in the referenced owes TER sections still bounds ':his scenario. 

The po .. en .. ial for transferring fuel· fines, following a filter media rupture, 
:o .. he body feed tank or .. he coagulant addition unit has been evalua .. ed and 
shown .. o presen� no criticali .. y concern since the water in these systems is 
RCS grade bora .. ed water. The fuel fines which could be transported to .. he 
coagulan� addi .. ion unit mixing chamber would also remain subcri�ical due to 
i .. s cri .. icali:y safe geome�ry. 

A line break in .. he FTC/SFP is oounded by the evaluation in Section 3.2.2.4, 
"Line Break," in the OWCS fER. Specifically, as addressed in the referenced 
sec .. ion, a loss of water level in either the FTC or SFP would be de':ected and 
alamed by redundant level indica .. ing systems, one each for tile FTC and SFP. 

Even .. hou�h single valve isolation will occasionally exist between the FTC/SFP 
Cleanup Sys .. em and RV Cleanup Sys�em in the proposed configuration, the 
administra .. ive and physical con .. rols listed in Sec:ion 5 of this report 
significantly reduce .. he po .. en .. ial for a boron dilu':ion even':. Furthe�ore, 
�he I�RC Amendmen .. of Order da .. ed April 23, 1985, recognized .. hat maintenance 
of .. he required boron concen .. ra .. ion in the RCS, FTC, and SFP essentially 
elimina':es .. he potential for boron dilution in the event that tnese water 
sources communica':e due .. o a leak or valve misalignmen ... 

Suocri .. icali .. y is ensured by es:ablishing .. he boron concen':ra':ion at grea':er 
.. han 4350 ppm during .. he defueling process and ensuring that this concentra
'"i�Jn is main�ained by moni'"oring .. lle boron concentra .. lon and inventory levels 
and by isola'"ing po�en�ial debora:ion pathways. Subcriticali'"y in the filter 
sys'"em is maintained primarily by ensuring contac� wi�h bora�ed water. 
Adni .. ionally, subcri'"ic�li�y is also maintained by the canister engineered 
safegur3rds and �he design of' .. he sys .. em piping. The active polymer, 
rnet::)rninc-formaldehyde, of .. he coagulant of choice has been evalua .. ed 
pr�viously and shown no .. ..  o �dversely impac .. RCS chemistry nor cri .. icali .. y 
con'"rol. 

Based on .. ne above analysis, GPU �ruclear concludes ':ha .. the proposed change 
does no .. in:r�ase '"he probabili .. y of occurrence or consequences of acciden� or 
rnalfunc .. ion of equipmen .. importan .. ..  o safety previously addressed in 
NRC-approved safe .. y evalur3'"ion. Similarly, GPU Nuclear has concluded tha .. the 
propo .... ed chanje docs no .. crea .. e .. 11e possibili .. Y for an acciden .. or malfunc .. ion 
of a differen .. '"ype .. hJn any adJressed in a previous NRC-approved safe .. y 
cvalu1 .. ion. 
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Technical Specification safety margins a� TMI-2 are concerned wi•h cri�icali�y 
control and prevention of further core damage due to overhea�ing. As demon
strated by this safety analysis, Technical Specification safe•y margins will 
be maintained throughou� the filtering process. Thus, the proposed change 
does no� reduce the margin of safety as defined in the basis for any Technical 
Specifica�ions. 

Based on the above analysis, GPU Nuclear concludes tha� �he proposed modified 
configuration to �he owes RV Fil ration System and FTC/SFP Cleanup System does 
not constitu�e an unreviewed safety question as defined by 10 CFR 50.59. 
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