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The UuclLJ r ncyUlcllOry Cotl!lfssfon {!iRC) staff hclS revfcw~d your SeptCI!'ber 19, 
l986 sui Jfttal re~~rdfng core bnr.: opcriltlons. As stilt~d In the encloscc 
safety •v.J luatfur• fssud by the staff, w ... conclude that the proposed 
.sctfvltfc:. c .. n be .H:cc~ltshcd without :oignificant risk to the health aud 
Sclfety of th!! public provided that they CJre In accordant!! with the limitations 
stctcd lu yiJur subl.1itUJI and ~upporting illfont'-ltion. This .:Jctfvfty falls 
wilhfu Vte scopi: of cstt1Yftfes previ ously considered In lhe Progranwtic 
Enviror.ut!ntc~l lGliJ"ct Statt>lll!lnt. 

lit: .hcr.:!fOI'c c~pprovc fmplet~ent.<~tion of core bore opt:ratfuns contingent upon 
~ubmi ttcll of the re Ia ted pn1cedures subJect to TE-cllnfccll Spccfii-.Jtfon 6.tl.l. 
As pr~viously discussed with ~~rs of your staff these proccdu1~s sh~ll 
iucorpor.ae the folluwh~ 11L1ftetious: 

1. /u1 .d..trtiCd Willer l evel instrument for the lntL·rlld l s Index ing ffxtuN 
( IJF)/rc!ac t or vesse l shall be opcr.;biC! during orfllfng op.:rations. 
The urtll bft wfll bt: t<•ntinuously cooled lffth flush water durln!J 
drflltng. 

3. fl Cl•r..bfnatfon of cldmtnfstrative .1nd r.k!C h.lttfcul controls will be u$ed tv 
pr.~v~:nl tilt! bit from traveling bcll.lw the lower !)rid. 
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INTRODUCTION 

CORE BORE OPERATIONS 

SAFETY EVALUATION 

GPUN submitted safety evaluation reports (SERs) to support the planned 
operation of a drilling rig, utilizing a hollow drill bit, to obtain samples 
of the THI-2 reactor core (references 4, 5, 6, 10 and 11). These were 
reviewed and subsequently approved by the NRC staff (references 7, 8, 9 and 
12). GPUN then submitted a proposal to operate the drilling rig as a 
defueling tool utilizing solid-faced bits (reference 3). The staff reviewed 
the proposal and approved drilling in core locations which did not contain 
instrument strings (reference 2). Of 177 total fuel assembly positions in the 
THI-2 core 52 have the potential for containing instrument strings. GPUH 
submitted a letter on September 19, 1986 (reference 1) with information 
supporting the use of the solid face bit on both instrumented and 
non-instrumented fuel assembly locations. This would allow expanded use of 
the drilling rig as a defueling tool. 

EVALUATION 

Safety issues associated wfth pyrophoricity, criticality and mechanical forces 
transmitted to the reactor vessel and internals, as approved in this safety 
evaluation, are bounded by the previous NRC safety evaluations in references 7 
and 2. Additionally, the staff evaluated potential forces which could be 
applied to incore instrument penetrations as a result of the change in the 
scope of activities. 

Mechanical forces from the solid faced bit could be transmitted through an 
instrument string to the fncore penetration. Although the instrument string 
itself does not possess strong mechanical properties, it is constrained by an 
instrument guide tube such that drill forces could be transmitted to the 
instrument penetration nozzle welded to the lower reactor vessel head. If the 
strength of the penetration weld is within a factor of two of its •as-built• 
condition, it can be demonstrated to wi thstand the maximum forces which could 
be transmitted via an instrument string and a guide tube. However, there is a 
potential that the welds at the base of the incore instrument penetrations 
have been degraded as a result of the March 1979 accident. Staff review 
confirms the licensee's analysts that an fncore instrument penetration nozzle 
exposed to extreme accident temperature would melt before the weld at its base 
(references 12 and 13) . This results from the fact that during a scenario 
where hot core material makes contact with a penetration nozzle and its weld , 
the lower reactor vessel head, protects the integrity ~f the weld. This 
protection is provided as the vessel which is directly coupled with the weld, 
acts as a heat sfnk. The penetration nozzle, however, is not similarly 
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protected and melting of .the nozzle would occur in advance of weld melting. 
With a melted penetration nozzle. the nozzle. instrument string and guide tube 
become uncoupled and significant drilling forces cannot be transmitted to the 
weld at the base of the penetration. Mechanical and thermal hydraulic 
analysis indicate that as a minimum a weld with strength equivalent to .034 
inch rer..ains. This is more than adequate to withstand any forces transmitted 
via the uncoupled geometry. 

Since the staff does not have sufficient info~tion to evaluate the safety of 
drilling in all locations below the lower gr to. this area is excluded from 
this evaluation. The staff is imposing a requirement to maintain continuous 
drill bit cooling; this assures that pyrophoricity issues remain within the 
bounds previous analyzed (references 7 and 2). The requirement to maintain an 
operable water level alarm (reference 12) is being retained to assure prompt 
leak detection if one of the incore instrument nozzle welds is breached. 

While the analyses indicate that the core drilling can be accomplished without 
adverse affect on the reactor coolant system integrity. the staff has also 
evaluated the licensee's capability to detect and mitigate an RCS teak caused 
by a total failure of an instrument penetration including discharge of the 
incore instrument guide tube. The staff has concluded that the licensee has 
the capability to promptly detect a failed penetration and to maintain RCS 
level at or above the reactor vessel nozzles by using water from the borated 
water storage tank and long term recirculation of borated water from the 
reactor building sump. (reference 12) . 

CONCL US l 014 

The staff has examined and evaluated the potential risks associated with the 
Core Bore Operations Program. Within the limitations stated in this approval. 
safety issues associated with the pyrophoricity. criticality. and mechanical 
force considerations regarding the reactor vessel and internals do not differ 
from those previously reviewed and approved. 

The staff has al so concluded that the drilling operation will not cause 
significant risk of a failure of the incore instrument penetrations and that 
the licensee has the capability to detect and mitigate a failure if it did 
occur. We th~refore conclude that Core Bore Operations activities can be 
impl emented without significant risk to the health and safety of the public . 
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