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1 .0 PURPOSE AND SCOPE 

1.1 Purpose 

4710-3221-88-03 

The purpose of this Safety Evaluation Report <SER> is to 
demonstrate that the activities associated with cutting and moving 
the baffle plates <Figures I and 2> to defuel the upper core 
support assembly CUCSA> In the TM I-2 Reactor Vessel <RV> can be 
accompl i shed without jeopardizing the health and safety of the 
publ lc. 

1.2 Scope 

This evaluation addresses the following activities: 

• Cutting of the baffle plates for later remova 1 • 

• Removing bolts from the baffle plates. 

• Removal of the baffle plates•, and 

• Removal of core debris from the baffle plates and core former 
plates. 

*Baffle plate structural material I s  intended to be stored In the 
R'J or as an option in the core flood tanks . 

It is note�orthy that a criticality safety assessment for cutting 
the baFfle plates has been submitted for NRC review and approval 
<Reference 9>. GPU Nuclear bel ieves that the activit ies assoL'ated 
with rerr.oving bolts fron the baffle plates <with the exception of 
one row of bolts which is necessary to maintain the plate in 
p l ace>: and removing the core debris from the baffle plates and 
core former plates are within the scope of References 1. 2. and 3. · 
Therefore, these activities do not requi1e prior NRC appro�al. The 
activities associated with the removal and tran�fer of the baffle 
p l ates. due to the potential load drop consequences. re�uire prior 
!IRC approva 1 . 

Equlprrent expected to be used to support these activities con;is:s 
of: 

• vacuum system 

• bolt dri l ling tool 

• cavitating wa�er jet 

• Autonntlc Cut lng Eql.lior.�e"t Syste!;l <ACES> including the pla<Jnt\ 
arc torch 

4 0 
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• baffle plate transfer shield <transfer out of the RV only> 

• equipment/tools as described In Reference I 

As the UCSA defuellng operations proceed, the potential exists that 
activities or equipment described In this report or References I, 
2, and 3 ·�Ill need to be modified or new activities and/or tooling 
developed. Any modifications to exlstln� activities or equipment 
or the Introduction of new activities or equipment will be reviewed 
and documented In accordance with TMI-2 administrative procedures 
to ensure that no potential hazards or safety concerns not bounded 
by this SER or References 1, 2 and 3 are created. If no such 
hazards o r  safety concerns are created , UCSA defuellng may proceed 
based on the new or modified activities or equipment without a 
requirement to revise this SER; however, such changes would become 
part of the annual report required by 10 CFR 50.59, "Changes, 
Tests, and Experiments." 

2.0 MAJOR ACTIVITIES AND EQUIPME�T 

UCSA defuellng will be performed In accordance with detailed approved 
procedures. Any of the approved activities performed or tools used 
during Initial , core region and L111er Core Support Assembly/Lower Head 
<LCSA/LH> defueling are considered acceptable during UCSA defuellng 
unless specifically precluded. The initial and core region defuellng 
activities and tools are evaluated In Reference I. Initial LCSA 
disassembly and defuellng activities and tools are evaluated by GPU 
�uclear In Reference 2 and reviewed by the NRC In Reference 4. LCSA/LH 
disassembly and defuellng activities are evaluated In References 3 and 5 
and are similar to baffle plate defuellng activities. Operations to be 
perfo�med during UCSA defuellng Include: 

• Cutting the baffle plates within the RV 

• eolt remo·Jal frorn the baffle plates 

• Structural material renoval from·the UCSA 

• Defuerlng the baffle and former plates 

• Su uctural materiel rerr.oval from the RIJ <optional> 

• Replacing structural ma t er ia l in the UCSA <optional> 

2 . I Ac t I ·tl t i e s 

The current methods telng considered for UCSA defuellng Include 
using the ACES cutting machine In conjunction with long-handled 
tools to dismantle the baffle pl3te-; to provide acce:;s to the 
for�er plates. Defuellng activities •t�lll then use the cavljet and 
vacuum systems to e�fectively de�uel the baffle and former plates. 
The methods being considered for disposi tion of the baffle plates 
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to facilitate former plate defueling Include moving the baffle 
plates within the vessel for temporary disposition while defuellng 
or moving the baffle plates to the core flood tanks for temporary 
disposition while defuellng. 

Moving the baffle plates within the RV to permit former plate 
defueling Includes temporarily relocating cut baffle plate sections 
within the vessel and returning the baffle plat�s to approYimately 
original configuration within the vessel following core debris 
removal. 

Moving the baffle plates to the core flood tanks to permit UCSA 
former plate defuellng Includes rigging and handling the baffle 
plates wl th a transfer shield from the RV to el ther cor·e flood tank 
with the option of returning the baffle plates to the RV following 
UCSA defuellng. In either case the potential e�lsts for special 
handling of the burned through sections of the baffle plates. 

The exact sequence of operations shall not be limited to that 
described above. Changes In operation sequence will not 
necessitate a revision to this SER unless safety concerns created 
by the change are not bounded by this SER or References 1, 2, and 3. 

2.2 Equipment 

The baffle plate transfer shield is intended to b� utlllz�d when 
transferring baffle plate sections to the core flood tanl..s. The 
transfer shield will be fabricated from a 3-inch th'ck steel plate 
designed to accept baffle plate sections using an integral holst. 
The transfer shield Is designed to sit on top of the SWP T-slot and 
features a loc•ing mechanism to prevent the drop of a baffle plate 
once it is loa�ed. The transfer shield is not required when the 
baffle plate e'lolutlon does not r·emove structural material fronr the 
R'/. 

Oe>crlptlons of other tcols reQuired for UCSA defuellng were 
provided In References 1, 2, and 3. 

Other components or systems In aJdltion to those described In 
References 1, 2, and 3 may be required to conduct the UCSA defuellng 
activities. Hhere this Is the case the use of the co�ponent or system 
will be evaluated to ensure that its use Is bounded by the evaluations of 
this SER or References 1, 2, and 3. 

4.0 SAFETY CO'lCER�S 

11.1 General 

An evaluat'on of the activities as�oclated nith UCSA defuellng 
Identified the following safet; a�pects· 

6.0 039-lP/Rev. 0 



• RCS Criticali ty Control 
• Boron Dilution 
• Hydrogen Evo l u tion/Gas Generation 
• Pyrophorlcl ty 
• Submerged Combustion 
• Fire Pro tec tion 
• Decay Heat Remova l 
• Rel ease of Radioac tivi ty 
• RV Integrity 
• Burning/Cu tting Operations 
• Heavy Load Drops 
• Basement Critic a l i t y  

Each o f  these I ssues Is discussed be l ow. 

4.2 RCS Cri tica lity Control 

4710-3221-88-03 

The eva l ua tions provided by References 1, 2. 6, 9, and 12 genera l l y 
bound this concern during UCSA defue l !ng. Based on the resu l ts o f  
these analyses. I t  I s  conc l uded tha t the p lasma arc torch, w i t h  a 
ma�lmum dralna b l e  coo l a n t  system Inven tory of 3.5 ga l lons o f  
unborated wa ter, can b e  used t o  dismantle the UCSA without 
devel oping a critica l i t y  safety concern within the RV. 

�he above conclusion I s  based on the operational limi ta tions lis ted 
In References 4, 8. 9. 10. and 11. 

4.3 Boron Di l ution 

Boron di l u tion concerns during UCSA defue l l n g  are bounded by the 
evaluations provided by References 1 and 12. To prec l ude the 
possibi l i t y  of a hydrau l ic f l uid l eak leading to a possi b l e  
critica l configuration of fuel and moderator, al l hydraulic f l uid 
used with UCSA defuellng too l s  wi l l  be borated to a t  least 4 350 ppm 
boron <added as boric acldl. 

4.4 Hyd�ogen Ev�lu tlon/Gas Ge�era tlon 

Generation of small quanti ties of hydrogen gas C l ess than 0.1 SCFMJ 
will be a by-proJuc t of the pla5m1 arc cutting tool operation 
underwater. This hydro��" w'l l be di l u ted by the off-gas 
venti lation system. as required . Thus. a combustib l e  concentration 
wi l l  not occur within the Heactor Building .  The building purge 
sys:em Is then u tillz"d to rerno•te poten tial l y  todc by-product 
gases produced during p l as�a arc torch operation. Other hydrogen 
related safety Issues are bounded by the eva lua tions provldej In 
Reference 1. 

4 .. 5 Pyrophor I c I t y  

Pyrophorlcl ty concerns during uCSA defueling are bounded by 
evaluations provided In �eferences 1 and 1 3 .  
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4.6 Submerged Combustion 

The use of the ACES plasma arc torch creates a heat source which 
was evaluated and rev!e�ed in References 2 and 4. This additional 
heat source is not expected to create a combustion concern since 
the plasma arc torch will be operated underwater. Additionally, 
testing of thermic torch and plasma arc burning devices on 
alumina-filled zirconium tubes underwater did not produce any 
sustained Ignition <REference 14>. It is considered reasonable not 
to postulate a combustion reaction of e�posed fuel debris due to 
operation of the ACES plasma arc torch. EAperlence to date has 
confirmed that submerged combustion Is not a concern during plasma 
arc torch operation. 

4.7 Fire Protection 

The evaluation provided by Reference I bounds this concern during 
UCSA defuellng. 

4.8 Decay Heat Removal 

Decay heat rew�val concerns during UCSA defuellng are generally 
bounded by the evaluation provided in Reference I .  The maclmum 
power requirements for the plasma arc torch are 1000 amps at 200 
volts DC. Operation of the torch under�ater will provide a 
significant heat source: however, continuous operation Is not 
probable due to the need to reposition the torch. Even If the 
torch were to operate continuously for one hour, it would only 
raise the RCS temperature approAimately 2°F. The RCS temperature 
will be monitored to preclude an unlikely uncontrolled water 
te�oe:ature increase. Excerlence to date has confir�ed that water 
temperature is not measurably affected by operation of the plasma 
arc torch. 

4.9 ReleJse of Radioactivity 

The certral zore of th� plasma arc gas reaches te-ceratures of 
20,000�r to 50.000"F and is completely Ionized. Ho.e.er, this high 
te�perature Is qulc�ly dissipated and prlm�rlly heats the 
conductive metal. It Is e<oecteJ that fuel on the �etal surfaces 
will also be heated to the liquid or vapor state. Most fuel so 
heated will lm.nedlately oxidize. transfer Its heat to the 
surrounding water. resolldifJ, �nd re�aln within the RV. Soluble 
Isotopes trapped In the fuel matrlc mJ; become dissolved in the 
water. Tnis coss!ble lncr�ase in tne concentration of 
radioactivity of RV water Is not e•oHteJ to be prohibitive or 
e�ceed that observed In the core drilling program. 

Recent PCi cutting ocerations in th� LCSA have caused minor changes 
In radiation levels th1·ough the off-gas ve�tilatlon system due to 
�ryoton-85 gaseous releases. Defueling personnel are protected 
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from direct/ccncen tr�ted Krypton-85 re l eases via off-gas system 
operation during PCI c u t ting and releases outside the Reactor 
Buil ding w i l l  be maintained within the limits given by Reference 1. 

O ther safety concerns associated with the re l e ase of radioac tivi ty 
from the RIJ to the environmen t are bounded by the evalua tions In 
Reference 1. 

4. 10 RV In tegrity 

RV Integrity concerns during UCSA defuel l n g  are general l y  bounded 
by the eva l ua tion provided In Reference 3. 

Based on the Informa tion from Reference 3, GPU Nuclear be l ieves 
that UCSA defuel l n g  can be conducted without impairing the 
lnt�grlty of the RV. 

4. I I  Burning/Cutting Operations 

Operation of burning devices inside the vesse l has been evalu1ted 
by GPU Nuclear in References 2 and 10 which were reviewed by the 
�RC I n  Reference 4 and Is a l so eva l uated In Reference 3. UCSA 
burning/cutting opera tions are l imited to Inside the core suppor t  
structure where the torch i s  at least I S  Inches from the RV wa l l . 
Current cutting opera tions are e�pected to begin a t  the top of each 
of a or more l ocations on the baff l e  plates and c u t  the l ength of 
the p l a te. These cuts wi l l  be made after considerab l e  experience 
I s  gained using the p l asma arc torch else�here In the RV. The arc 
of f l ame of such burning devices, operating underwater, wi l l  a l ways 
be opera ted a t  least IS Inches from the RV wa l l . Because of rapid 
dissipation of the arc energy propagation of an arc through the 15 
Inches <two 2 Inch thick stee l p l ates and I I  I nches of water> Is 
not possib le. Thus. damage to the RV wal l due to the operation of 
burning devices is prec l uded. 

4.12 Hea1y Load Drop3 

During UCSA defuellng. the RV lower head and lncore nozz les will be 
subject to pote�tia l direct load drops not previously eva l uated . 
These potential l octd drops are discussed belcw. 

The firs t and second potentla l  load drops <i . e., manua l too l 
posirioner and man u a l  tO•)I positioner with assembled PC! mast and 
torch> Me introd11Ced during the baff l e  plate cutting evol ution. 
The Installation of the MlP, with on l y  the PCI/MTP saddle p l a te 
assemtly attached. th•cugh the T-s l ot represents a load drop of 
3200 pounds from a distance of �7.6 feet. The MTP with the PCI 
mast and torch attached repre:ents a potential  load drop of 
appro(imate l ;  4100 pounds from a distance of 23 feet. C a l c ulations 
have demonstrated tnat the>e l oad drops wi l l  not res u l t  In a 
nozzl e  weld fai l ure (Reference �ppendic A - Cases C and 0>. 
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A third potential load drop occurs once the baffle plates are cut 
and bolts removed and the baffle plate section Is ready to be 
moved. If the baffle plates are to remain In the vessel the 
largest baffle plate section Is approximately 2500 pounds 
< Including support clamps> and the drop distance Is approximately 
9. 5 feet using a transfer 11ft of less than 2 feet. Calculations 
have demonstrated that this load drop will not result In a nozzle 
weld failure <See Appendix A ,  Case B>. 

The fourth and fifth potential load drops [I.e . •  baffle plate 
section (!/16th> and transfer shield] occur during the evolution 
option which removes the baffle plates from the RV for temporary 
disposition In one of the two core flood tanks. The most severe 
load drop potentials exist with the drop of a baffle plate section 
from Its loaded position Inside the transfer shield and the 
transfer shield drop onto the SHP. The baffle plate section 
< Including support clamps> represents a load of approximately 1500 
pounds dropped from Elevation 335'-0" or a distance of 44'-1" to 
the bottom head/lncore nozzles. Calculations have demonstrated 
that this load drop will not result in nozzle weld fallore <See 
Appendix A - Case A>. The transfer shield will be designed so that 
It will not pass through the T-slot and therefore Impacts the SHP 
on load drop. The weight of the transfer shield and baffle plate 
section will be approximately 24,000 pounds which could potentially 
be dropped on the SWP. The shield will be limited to a maximum 
lift height of Elevation 332.1 feet, based on Reference 16, which 
provides load lift limitations to prevent SWP collapse If a load Is 
dropped anywhere on the platform. Reference 17 allows Increased 
lift heights as long as the load path Is limited to �ithln 3'-6" of 
either side of the north-south or east-west centerllnes of the SWP, 
according to the formula 34,120 . 331.5. With a load of 24.000 

w 
pounds the allowable lift height Is 332.9 feet. For the remainder 
of the load path from the vessel to the core flood tan� the 
re�tr lctlons per Reference 18 would appl;. 

The potential for other load drop accidents into the RV Is also 
minimized by careful control of load handling activities and the 
use of load handling equlpr.ent w�lch has bee1 conservatively 
designed and tested. lodd handling activities are performed In 
accordance with approved procedures for such activities Including 
4000-PLN-3890. 01, "lMl-2 Lifting and Handling Program." Each 
specific load handling activity Is controlled by a Unit Wor� 
Instruction or procedure. load handling activities will be 
performed by personnel who have been traineJ and qualified for 
these activities. 

4.13 Reactor Building Base�ent 

The potential for a criticality event i1 the Reactor Building 
basement . .,.as previously addressed In Recerer.ces ., and 15. 
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The controls discussed I n  Sec tion 4. 13 o f  Reference 2 to ensure 
subcrl tlcall ty of poten tial leakage I n to the cavity of the RV will 
continue to be malntalne 1Jrlng UCSA defuellng. Therefore, 
cri ticality I s  p recluded. -nitoring o f  RB cavity will con tinue 
during UCSA defuellng. 

· 

5.0 RADIOLOGICAL COIISIOERATIONS 

Based on a comparison of activities associa ted with RPference 1 to those 
associated with UCSA defueling, i t  is concluded that the radiological 
considerations associated with UCSA defuellng are bounded by Section 5 o f  
Reference 1. However special p recautions will be taken t o  preven t 
exposure of operating personnel during transpo r t  of radioactive and 
contaminated pieces of the UCSA wi thin the RV to their s torage location 
within the RV. Although these pieces of the UCSA will be I nspected to 
ensure there Is no visible fuel debris, all pieces are radioactive due to 
Co-60 activa tion and surface contamination by soluble fission products. 

If the baffle plates are transferred to the core flood tanks u tilizing 
the transfer shield, the plates will be visually I nspected to assure that 
no fuel is presen t. 

The measured radiation levels from the baffle plates reached 3000 R/h a t  
a standoff distance o f  approclmately 2 inches. If the baffle plates are 
to be removed from the RIJ, the 3 Inches of steel on the transfer shield 
will limit the dose rate a t  a s tandoff dis tance of 50 fee t to 
appro�lmately I R/hr. Also. addi tional temporary shielding will be used 
as necessary to limit pe rsonnel ecposures to considerably lowe r le1els. 
The adequ1cy of personnel ecposure control practices have been 
de•�ns trl ted by handling core debris In the core region and during LCSA 
plate handling without shielding of the plates. 

Reference 5 esti mated an occupational exposure to complete RV defuellng 
of appro(i�at�ly 1580 person-rem. This es timate I ncludes the evolu tion 
of moving th� baffle plates to the core flood tan;s <appro�imately 30 
person- re�>. The jobhours and person-rem e1pende1 to date for defuelln; 
activities ate provided In Table 5 . 1 .  

11.0 0394P/Re·'· 0 
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TABLE 5.1 

JOBHOURS AND PERSON-REM EXPENDED THROUGH MAY 31, 1988 

Actlvl t:r: Jobhours Person-Rem 

Preparation and Insta l l ation 5,120 120 

Operation 43,534 423 

Defue llng Support 28,793 440 

Maintenance 970 45 

Decon and Removal" __ o _o 

Tota l s  78,417 1028 

• No activltJ associated with final decontamination and remova l of defue llng 
equipment has currently been performed, thus. no jobhours and person-rem are 
given. Note , decontamination maintenance In the Reactor Bui l ding Is not 
considered �1rt of this activity. 
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The major potential impact of UCSA defue llng on p l ant activities Is the 
effect of fuel movement In Unit 2 on opHatlons In Unit 1. Based on the 
eval uation provided I n  Reference 1· and the simil arity of the activities 
considered In Reference 1 to those activities within the scope of this 
SER. It Is conc l uded that the UCSA defue llng operations In Unit 2 wil l 
not affect personne l In Unl t 1 .  

7.0 10 CFR SO.S9 EVALUATION 

10 CFR so. Paragraph SO.S9. permits the ho l der of an operating license to 
make changes to the facility or perform a test or eiperiment , provided 
the change, test, or experiment Is determined not to be an unrevlewed 
safety question and does not Invo lve a modification of the p l ant 
technica l specifications. 

10 CFR SO. Paragraph SO.S9, st ates a proposed change Invo l ves an 
unrevlewed safety question If: 

a .  The probability of occurrence or the consequence of an accident or 
mal function of equipment Important to safety previous l y  evaluated 
in the safety analysis report may be I ncreased; or 

b. The possibi l ity for an dccldent or mal function of a different type 
than an1 evaluated previously I n  the safety analysis report may be 
created; or 

c. Th� ma rgin of safety, as defined In the basis for any technica l 
specification, is reduced. 

Altho11gh there are notable differences between the proposed defuellng 
activities for TMI-2 and routine activities described In the FSAR , the 
con��qu�nces of postulated accidents are not different and as 
dem,;n;tratel in Reference 1. are sufficient l y  simi l a r  to be compared. 
Refere�ce I comoared t�o <2> potential events during deruellng , a 
C1nister drop lCCident and a Krypton 8S release, ·�lth !'110 (2) events 
descrlbeJ in tn� FS�R. a ruel handling acc)dent and a 113s·� 11s dec\y 
tanJ.. fJilure. The ccmpa•·ison de:nonstrated that. on a ·�or ;t cHe basis, 
the consequ�nces or the rs�� e.ent; bounJ the con;equences of any 
defueling-related e1ent. 

A variety of postula ted e1ent; were analyzeJ In this sEq for UCSA 
defuellng. The analjsls of the�� e1ent; pr o �ideJ In Section 4 re;ult; In 
the c0ncluslon that the post�llted even·s are bo undeJ bJ pre;lous 
evaluations and/or do not result In an L�analjzeJ condition. 

To determine If UCS� defue l lnq activities Involve an unreviewed safe ty 
qu�stlon. the fo l lowing questions must be evaluated. 
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Has the p robability o f  occur rence o r  the consequences of an accident o r  
malfunction o f  equipment lwoortant to safety previously evaluated In the 
safety analysis report been increased? 

A variety of events were analyzed In Reference l. It was demonstrated 
that these events were bounded by comparable events analyzed In the 
FSAR. It was shown that the potential consequences from these events 
were substantially less than the potential consequences o f  comparable 
events analyzed In the FSAR. Refe rences 2 and 3 evaluated the 
consequences of potential events during LCSA/LH disassembly and defueling 
and demonstrated that LCSA/LH defuellng can be per formed safely. 

The activities to be performed during UCSA defuellng are bounded by the 
evaluations in Refe rences l ,  2 ,  and 3 since UCSA defuellng will be 
conducted within the heavy load limitations p reviously established In 
those references. Furthe r ,  Reference 9 demonstrates that UCSA defuellng 
does not pose a c rlti�allty safety concern . 

8y considering postulated events and reviewing·varlous safety mechanisms 
< I.e. , fire p rotection and decay heat removal>. I t  has bee� demonstrated 
that UCSA defueling activities will not adversely ef fect equipment 
classified as Important to safety <ITS>. Cons�quently ,  It Is concluded 
that the probability of a malfunction o f  ITS equipment o r  the 
consequences of a malfunction o f  ITS equipment has not been incr�ased. 

Therefo re , It Is concluded that the p roposed activities associated with 
UCSA defuellng do not Increase the p robability of occurrence or the 
conseque�cei of an accident or malfunction of equipment Important to 
safety p reviously evaluated in the safety analysis report. 

Has the p_os;ibll!t.Y fo_r.:_a!l_?cclde.!!_t_or�!lfunctlon of a different t}oe 
!_han any �v.J�at�_previously I n  the safety analysis report been created? 

The var lety of postulated events analyzed ln References 1 ,  2 ,  and 3 
consld�red! soe:trum of event types whicn potentially could occur as a 
result of the de"ue ' i n g pr·oce;s. A comparison of those events with 
comparable evert; I n  tne FS�q de"""Instrated that the event types 
postulated for tne defueling p rocess are s'mllar and bounded by the 
FSAR. In addi t ion. no ne� e.en� tyoe was Identified which was differ�nt 
than those p reviously anal;?ed In the FSAR or other SERs pre1iously 
approved by the �R� . Section 4 of this SER evaluates even ts postula ted 
for UCSA de fuellng. These type of e�ents ha1e been previously evaluated 
and , there fore , do not repre,ent a di fferen t type of accident or 
malfunction. 

!:!2L�he .,ar_gl.!!_of saf<?tyl as defined in the ba>l!> for any technic�! 
�c.!_f!c<!.!..i� .. be� redu�d, 

Technical Specification safet1 margins a t  TMI-2 are concerned with 
criticali ty control and p1eventlon of further core dafl'age due to 
overheating. Technical Specification safety margins will be maintained 
throughou t the UCSA defuellng process Subcrltlcall ty Is ensured by 
estdbllshing the RCS boron conce�tratlon at grel ter than 43SC ppm or 
equlvalen t and e n; Jr l ng that thl; concentration I ;  maintained by 
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monitoring the boron concentration and Inventory levels and by Isolating 
potential deboratlon path�a�s. Systems will remain In place to add 
borated cooling water �o the core In the eve'lt of an unlsolable leak from 
the RV to prevent overheating and potential criticality. Additional 
borated water has be!n added to the cavity beneath the RV to bring the 
boron concentration above 3500 ppm as specified In References 2 and 3. 
This action ensures that a criticality event external to the vessel Is 
not credible. The Introduction of unborated water from the torch cooling 
system will not create the potential for a criticality because no more 
than 3.5 gallons of unborated water can be Inadvertently drained Into the 
RV <Reference 9>. 

No Technical Specification changes ·-e required to conduct the activities 
bounded by this SER. 

In conclusion. the UCSA defuellng activities do not: 

o Increase the probability of occurrence or the consequences of an 
accident or malfunction of equipment Important to safety previously 
evaluated in the safety analysis report. or 

o Create the possibility for an accident or malfunction of a 
different type than any evaluated previously In the safety analysis 
report. or 

o Reduce �he margi'l of safety as derined in the basis for any 
Tec1nicJ1 SpecificJtion 

Therefore. the UCSA aefueling activities do not constitute an unre1ie�ed 
safety question. 

8.0 �IIIJIQQrl�� Hf1._ AS2!_SSMEN.£ 

Based on Section 8.0 of Reference 1 and noting the similarities between 
the acti1itie� considered In Reference I to those activities within the 
scope of this SER. it can be concluded that the proposed UCSA defuellng 
actltltles can be performed with no significant environmental Impact. 

9. 0 �arH:pJS IOt�S 

Activities associated with UCSA defueling have been described and 
evalulted. The evaluations have shown that the radioactivity releases to 
the envlron�ent that will result from the planned activities will not 
e<ceed allowlble limits It has been de<:-.onstrated that the consequences 
of postulate1 lccidents �lth respect to potential core disturbances will 
not compromise plant safety. The evaluatlons have also shown that th� 
t.1s�,s and tooling emplojed follow the continued commitment to maintain 
radiation e<posure level; ALARA. Therefore. It Is concluded that UCSA 
defuellng actititles can be performed without presenting undue ris� to 
the health anJ safety of the public. 
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APPENDIX A 

EVALUATIONS OF LOAD DROPS OVER THE REACTOR VESSEL 

During upper core support assembly <UCSA> defuellng, a large area of the RV 
lower head may be exposed to direct Impact from heavy loads. Analyses have 
been performed to better determine the potential damage which could be 
Incurred by the lncore nozzles due to dropped loads. To provide the analyses 
reported herein, simple calculations were employed in order to ascertain If 
further, more complex analyses were warranted. 

The following objects were considered as potential accidents loads: 

A. Baffle plate section (!/16th section> 

B. Baffle plate section (1/8th section> 

C. Manual Tool Positioner 

D. Manual Tool Positioner H/PCI Mast. 

In order to maintain a simplistic approach, the analyses made the follo�lng 
major assumptions: 

1. Upon Impact, all kinetic energy of the falling object Is transmitted to 
the Instrumentation nozzle and results In strain. This assumption Is 
conservative since some of the energy would also be converted to strain 
in the dropped object and the RV lower head. 

2. The compressive stress-strain curve for a short column of Inconel Is 
Identical to the tensile stress-strain curve. This assumption is 
conservative since ductile metals will fall in tension before falling In 
compression without buckling. 

3. The static stress-strain curve for Inconel Is appropriate for dynamic 
loadings. This assumption may be slightly unconservative as some metals 
exhibit higher strength but lower ductility with lncrea>lng load 
application speeds. 

4. The strain Is uniform over the entire nozzle. This assumption does not 
account for the possibility of the nozzle bending. <See page A-3.0 for 
bending considerations.> Use of this assumption gives an upper bound on 
the permissible drop heights. 

5. As-constructed material properties were used for the nozzle and weld 
materials. However, nozzle material properties may have been degraded 
due to elevated temperatures during the course of the accident. 

The objects under consideration, when dropped through water, will be subject 
to drag which could vary significantly, depending on the orientation of the 
falling object relative to the direction of movement. An e�aminatlon of the 
potential coefficients of drag for various sharp edged bodies Indicates drag 
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coefficients varying from 0.5 to 1.5. Thls Indicates that the drag 
coefficient will have a significant effect on the calculated Impact velocity 
for a water drop height of 30 feet or more. Drag coefficients did not need to 
be considered for the drop heights of the baffle plates sections <118th and 
!/16th> while drag coefficients equal to 1.16 <for rectangular saddle plate 
assembly> were used for the objects C & 0. 

Assuming that the Impact load Is entirely In the axial direction and along the 
centerline of the nozzle. an upper bound on the permissible drop heights can 
be established. 

It Is conservative to assume that all the kinetic energy of the Impacting 
object must be absorbed In the nozzle. Since the nozzle's stress-strain curve 
Is known, the limiting Impact velocity can be determined. Knowing the maximum 
expected drop heights. a comparison of actual to allowable velocities was made. 

The following drop heights were used based on the planned evolution Involving 
the particular object and were found to be acceptable, I.e . •  will not result 
In lncore nozzle weld failure. 

TABLE A 

Postulated DroQ Heights 

�Ieight Air Drop Hater Drop 
Object .lQL helght-ft helght-ft 

A Baffle Plate Section ( I  /16th> 1500 7.5 36.6 

B Baffle Plate Sect ion ( l/8th) 2500 N/A 9.5 

c Manual Tool Po s itio ner 3200 I I  .0 36.6 

D Manual Tool Positioner w/PCI t�a s t 4100 N/A 23 

All of the above analyse; con;ldered tha� the dropped tool struck the e�po>ed 
lncore nozzle on ce nter l in e . Realistically, the Impacting object could strike 
the nozzle off-center creating both dn a �ia l load and a bending moment. An 
Impact load on the noule ttlper ·o�ould produce a lateral load and an addltlonai 
moment would be credted. 

The ma gnitudes of the l aterdl load and bending moment are difficult to 
estdbllsh. However. by using the energy approdch dnd simple inelastic 
equations for the deflection of an end-lodded cantilever bedm. the ma<lmum 
energy absorbed can be compared with thdt for the "a�lal load only4 condition. 
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Ana l ysis has determined that the nozz l e  Is capable o f  absorbing a side l o ad o f  
about 6 t  o f  that which I t  c a n  absorb as a n  a x i a l  load. I f  a substan t i a l  p a r t  
o f  the pos t u l a ted I mpact energy I s  applied horizon t a l ly, the nozz l e  Is  l i ke l y  
to fa l l. However, such fail ure would be expec ted to be above and para l l e l  to 
the inside surface o f  the RV lower head. Therefore , nozz l e  fail ure due to 
off-center l o ading cou l d  fa l l  the nozz l e  but no t cause significant leakage 
since the I n-vesse l segment of the 3/4" schedule 160 Incone l pipe and I ts we l d  
wou l d  l i ke l y  remain . 

The greatest l o ad t r ansmi t ted to the vesse l wou l d  be for an axial I mpact l oad 
on the lncore Ins trument nozz le. Since the nozz l e  ou ter diameter above the 
vesse l wal l < I.e. , 2 inches> Is greater than the RV penetra tion diameter 
<approxima te l y  1 Inch> , the nozz l e  would have to shear through the vesse l wa l l  
I n  o rder to punch a ho l e  through the lower head. The u l timate axia l s tress 
capabi l i ty of the nozzle I s  we l l  below the u l timate strength of the vesse l 
w a l l so that the nozz l e  wi l l  fal l before the l ower head I s  penetra ted. An 
undamaged nozz le, therefore , cannot be pushed through the vesse l wa l l . 

Of the potentia l fai l ure mechanisms, i t  is conc l uded that the worst case 
anticipated lncore nozz l e  fail ure mechanism Is shearing at the I nside sur face 
of the RV l ower head. 

· 

As previous l y  noted , the 3/4" sched u l e  160 portion of the Inst rumen t tube 
which pene t r a tes the vesse l wa l l  Is welded direc t ly to the vesse l wa l l . The 
2" 0 . 0. lncore Ins trument nozz l e  Is welded separa te l y  to the vesse l wa l t  and 
the 3/4" pipe. Fai l ure of the nozz l e  I s  un like l y  to fall the 3/4" pipe to 
vesse l we l d  which provides the penetra tion sea l .  For conservatism, howe 1er , 
I t  I s  ass��ed that this we l d  fai ls as a resu l t  o f  the pos t u l a ted l oad drop 
accident. 

Fail ure of the tube- to-vesse l-wa l l  weld wi l l  not resu l t  I n  the tubes being 
forced o u t  of the l ower head by the head of water In the vesse l .  The tubes 
consis t of sched u l e  80 stain l ess steel pipe and are supported at the f l oor 
be low the vesse l .  The ma(imum c l earance , taking I n to accoun t manufac tur ing 
tolerance. between the OD o f  the tube and the IO of the bore I n  the vesse l 
wa l l  I s  0 . 005 I nc hes . There I s  insufficient f l e d bl l i ty I n  the tubes to a l low 
them to drop the 5 - 1 /2 inches required to fa l l  free of the bottom of the 
vesse l head. 

Incore tube fai l u re o u t side of the ve�sel Is not considered credib l e .  
Consequent ly. the on l y  credi b l e  leakage p a th from the vessel fo l l owing a heavy 
load drop is through the annu l us around the tube penetra tions through the 
vessel wal l .  This lea�age has previous l y  been c a l c u l a ted to be appro• l ma t e l y  
0 . 40 gpm per nozz l e  pene tra t i on . Capabi l i ty has bee n demon s t ra ted < Reference 
GPU Nuc lear l e t te r  4 4 1 0-84-L-01 54 dated November 6, 1 984 , " Te chnic a l  
Specifica tion Change Reque s t  46 "> to provide make-up I n  e x cess o f  17 gpm even 
In the event of a l oss of off-s i te power. 
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