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Subject: Internals lndt-xing Fixture Safety Evo1lu.1tion Report, Revision 2 

References: (a) GPU letter 4410-85-L-0011, lntP.rna 1s Indexing Fixture Safety 
Evaluation Report, Revision 2, dated Januhry 16, 1985 

(b) Criticality Report for the Reactor Coolant SysteM, 
Revision 0, rtated October, 1984 

(c) IIRC Response to Technical Specification Change Request 
llo. 45 dated April 24, 1964 

(d) IIRC letter, Grant to Kanga, IlF Proces~ing Systf'Pt Safety 
Evaluation, dated JulJ 24, 1984 

(!.') Report 4430-84-00JR, Revision l, Hilzards Analysis Potential 
fer Boren Dilution of the Reactor Coolant System, dated 
llovecl>er, 1984 

This letter is ln response to revision 2 of your lnt('ntal Indexing Fixture 
(!IF) Pt'Occssing System Safely Evaluation R•!port (Rcfer;mce a)." The revision 
eval uated the imp~ct of raising the lower limit of boron conce~tration in the 
Reactor Coolant Syst~ (RCS) froo 3500 ppm to 4350 p~~. The lowP.r linit boron 
concentration in the ~CS wJs increased to enco~ass a more conservative 
criticality evaluation (RefP.rence b) which was pr.rforrncd in preparation for 
defueling. Although it ts not ex~ctcd that th~ llF processing system will be 
in pl~cc during defueling, the lower boron limit is being raised to add ~n 
addition~} ~rgin of conservatisM fer cnre alterations which mil) be initi6tcd 
prior to defucling. · 

The boron c:mccntration in the rc<lctor coolant systcn is being maintained t~t a 
1111ntrrun of 4950 ppt:t and evalu.ttion~ (Referunce c) have concluded that boron 
concentrations up to 6000 ppm can be ~ccornmodated without dr.tri~nt to the 
system. The revision of th~ lower boron linit, therefore, has no direct 
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impact on the RCS. However, establish•~d safeguards which provide assurance 
that RCS delution would be detected and ~:~itigatl!d prior to going below 3500 
p~ must be reevaluated to ascertain that any delution event can be corrected 
before the new lower limit, 4350 ppo, is reached. 

RCS isolation. saq~ling and inventory control were the three prirory 
techniques devised to prutcct against delutton induced criticality. The 
existing evaluation associated with physical isolation of the RCS was not 
altered by the revision of the lower boron limit. llowever. sampling and 
inventory control procedures must be reevaluated to ensure that they 
adequately detect a dilution event before the priMary system delution reaches 
the new 1 Dlft!r l1111i t. 

Prior to operation of the IIF processing system. RCS sampling procedures wfll 
need to be revised to ensure that samples are dratm and analyzed with 
sufficient frequency to ensure that tf processed water return flow to the RCS 
were unboratcd, the delution would be detected before the RCS boron 
concentration could be reduced to 4350 ppm. IIF processing procedures will be 
n:viewed by the IIRC staff to ensure that the sampling frequencies meet these 
crtterfa. 

The existing water Inventory monitoring procedures arc based on the 
conservative assumption that an unborated water source would enter the cold 
leg and settle to the bottom of the reactor vessel. For a conservative 
analy~fs it ts assumed that a crittcal.~uel mass. which potentially could have 
been relocated to the botton of the reacfor vessel, would be subjected to the 
unborated water before the water ~ixcd .with the entire reactor vessel 
inventory. Reference (d) analyzed this s~enario and concluded that a ~tnlmum 
vol~ of 4500 gallons of unborated ·wdlf.r would be required to dilute the 
14,000 gallons of water In the reacior vessel annulus and lower head frorn 4950 
ppm to 3500 ppm. 

Since reference (d) was wrftten. additional analysts (R'!ference e) has shown 
that the density of unborated water at any tccperature Is less than the 
density of water containing a 4950 ppm concentration of boron. A dilution 
flow of pure water Into the reactor vessel would, therefore. tend to rise and 
mix with the entire vessel inventory before contacting a potentially crftlcal 
fuel ge01:1etry. The effective dtlutiou volume in the vessel ts actually 36,000 
qallons rather than the 14,000 gallons assumed earlier. Using existing 
ltlr:!ntory control cr1terta. 4500 gallons of unborated water dtluttng 36,000 
gallons ~f RCS at 4950 ppm would result In a mixture having a boron 
concentration in exc~ss of 4350 ppm. Hod1ficatlons of ex1st1ng Inventory 
control procedures are therefore not necessary because of the conservatism 
that currently exist. 

On the basts of our evaluation we conclude that raising the lower limit of 
boron concentration tn the RCS during IIF processing is a conservative orasure 
and that redundant ~ans are available to ensure that the RCS boron 
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concentration is ~int31ned above the new lower limit of 4350 ppm. It does 
not reduce any safety ~rgin or result in an fnc~ase fn effluents to the 
environment. The impact of the proposed activity falls within the scope of 
the PElS. Vc therefore, approve the proposed revision. RCS sampling 
procedures which are applicable during IIF processing as per Technical 
Specfffc.stion 6.8.2 will be reviewed by th~ IIRC site staff as part of the 
established on-site procedu~ review process to ensure that sampling 
frequencies arc adjusted to support the new boron limit. 

cc: T. F. OeCT.Iftt 
R. E. Rogan 
S. levin 
W. 11. Lin ton 
J. J. Byrne 
A. W. !Iiller 

Sincerely, 

Uf 111 ar.1 0. T1·avcn 
Deputy Pro~ram Otrector 
nn Progr~r1 Office 

Service Distribution List 
(see attached) 
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