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ABSTRACT 

Thi s  report rev i ews the capab i l i ty and read i ness  of remote handli ng 
f ac i l i t i es at the Idaho Nat ional Engi neer i ng Laboratory ( I NE L )  to rece i ve ,  

and store the TMI -2 core , and to exami ne and anal yse TM I -2 core s amp l e s . 

To accompl i sh these object i ves, the fac i l i t i es must be ab l e  to rece i ve 

commerc i a l  casks , un load cani sters from the casks , store the c ani sters , 
open the can i sters , hand le  the fuel debr i s  and assemb l i es, and perform 

var ious  exami nat i ons . 

The report ident i f ies documentat ion ,  i nc l ud i ng core i nformat i on, nec 

essary to I NEL before rece i v i ng the ent i re TM I - 2  core . A l so i dent i f i ed are 

prerequi s i tes to I NEL's rece i pt of the f i rst can i ster: costs , schedules , 

and a pre l imi nary project p l an for the tasks . 

The i nformat i on s hows that all of the core rece i p t ,  storage , and 

exami nat ion operat i ons can be performed at I NEL . Some probl ems ex i s t ,  bu t 
none are i nsolvab l e . I nformat ion was obtai ned f rom ex i st i ng document at i on, 

responses to spec i f i c  quest i ons, and interv i ews w i th hot cel l personne l .  
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SlMWY 

The events l ead i ng up to the Three M 1 le  I s l and Un 1 t-2 ( TM I -2 )  reactor 
acc i dent , the acc ident i t se l f ,  and the resu l ts of that acc ident have been 
the subject of nat 1 ona l rev iew by the nuc lear i ndustry and government 
agenc ies . As part of that revi ew ,  s amp l es of the core w i l l  be exami ned and 
ana lysed tn order to underst and t he acc ident sequence and to form a data 
base for pred i c t i ng and contro l l i ng nuc lear fuel  behavior dur i ng degraded 
core-cool i ng s i tuat ions . The Idaho Nat ion a l  Eng i neer i ng L aboratory (INEL) 

w i l l  rece i ve and store t he TMI -2  core as part of t he Core Act i v i t ies Program 
aa.t n i s tered by t he Techn i c a l  Support and Projects Off ice ( TS&PO ) . Core 

ex .. t nat ton efforts ,  enco.pass i ng se l ect i on ,  acqu i s i t ion/ i so l at i on ,  stor
age ,  d i str i but i on and ex .. i nat i on of core mater i a l  s amp l es ,  w i l l  a l so be 
aO.i n i stered by t he TS&PO as part of the Core Act i v i t i es Program . At l eas t 

h a l f  of t he exa.i nat t on and ana l ys i s  effort w i l l  be perfor.ed by other 
l aboratories , coord i nated by and on sa.p les prov i ded through t he TS&PO . 

The I NEL  undertook an overa l l  revi ew of t he i r  remote hand l i ng fac i l i 
t i es and determ i ned c apabi l i ty ,  ava i l ab i l i ty .  and read i nes s to recei ve the 
TMI -2 core . In ada i t i on ,  a study was •ade that determ i ned the aO.i n i stra
t i ve documentat i on needed pr i or to t he i r  recei v i ng the core, the ava i l a
b i l i ty ana cond i t 1 on of DOT-approved s h i pp i ng c asks , and accommodat i ons for 
.avi ng exa.inat i on samp les between s i te fac i l i t i es .  A pre l imi nary projec t 
p l an was a l so prepared frOM t h i s  i nforma t i on t o  demonstrate the feas i b i l i ty 
of performing t he core exa. i nat ion i n  t he ex i s t i ng fac i l i t i es . Th i s  p l an 
c ont a i ns costs and schedu l es for the work requ ired to ready t he f ac i l i t i es 
and prepare documen t at i on .  A l though receipt  date of the TMI -2 core samples 
ts  present ly uncert a i n ,  tt  is  assumed for read i ness purposes that the f i rst 
core c an i s ters w i l l  arr i ve by commerc i a l  c arr i er dur i ng the l ast  quarter of 
F Y-84 . 

The pr imary fac i l i t ies se l ected for use i n  the Core Ac t i v i t ies Program 

and the operat ions they w t l l  perform are as fol l ows:  

• 
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• TAN-607 Hot Shop Fue l rece i v i ng and transfer 

• TAN-607 Hot Cel l Fue l exam i nat i on preparat i on 

• TAN-607 Storage Poo l Fue l storage 

• TRA Hot Ce l l ,  ARA Hot Fue l exami nat i on 

Ce l l ,  Hot Fue l Examina-

t i on Fac i l i ty ,  CPP Remote 

Analyt ica l  Fac i l i ty .  

A l though other fac i l i t i es at I NEL have s i mi l ar c apab i l i t i e s ,  TAN-607 

was sel ected to perform the f i rst  three operat i ons because the other fac i l 

i t i es are present ly  committed and w i l l  not be avai l ab l e  for f u l l -t i me 

ded i cat i on to the TM I Program .  However , these fac i l i t i es cou l d  prov i d e  
strong backup t o  TAN-607 dur i ng an emergency . Personne l at these other 

fac i l i t i es fee l they cou l d  perform part or a l l of the exam i nat i on task s i f  

need be w i thout impacting other programs , by schedu l i ng TMI exami nat i ons  

w i th ex i st i ng work . S i nce fue l -exami nat i on req u i rement s are not yet f i rm, 

f ac i l i t i es were not i dent i f ied for spec i f i c  tasks . Th i s  report desc r i bes 

each fac i l i ty and l i sts exam i nat i on capabi l i t i es .  

Documentat i on needed to be comp l ete pr i or to rece i pt of the f i rs t  core 

samp l es i s  i dent i f i ed for TAN-607 i n  areas of safety , env i ronmental  protec

t i on, safeguards and secur i ty ,  qual i ty assurance , and operat i ons . Th i s 

type of documentat i on for the other exam i nat i on fac i l i t i es shou l d  a l ready 

e x i s t ,  be re l ative ly easy to update, and wou l d  not be a c r i t i ca l -path 

i tem. These fac i l it i es rout i ne l y  rece i ve s h i pments of irrad i ated fue l 

s amp l es for examinat i on, and the TM I s amp l es wou l d ,  i n  a l l probabi l ity , be 

w i t h i n  the sphere of work of pre v i ou s l y  ana lyzed acc i dents . 

Of pr imary concern i n  the documentat i on area i s  the i nput data needed 

to start work on some of the documents . The safety and env i ronment a l  docu
ments ,  for i nstance , need data on the character i zat i on of  the fue l  deb r i s 

to be sh i pped , as we l l  as on the characteri zat i on of the sh i pp i ng conta i ner . 
Without these data,  comp l et i on of several i mport ant documents cou l d  be 
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de l_,ed. Interfaces and l ead t imes for a l l doc uments are shown on the 
schedule  of the pre l imi nary project  p l an .  

Rev i ew of I NEL casks and transportat ion equ i pment show that samp les 
for ex .. i nation can be moved between ex i s t i ng I NEL f ac i l i t i es w i th few 
prob le.s. Mov i ng the proposed 1 4-ft s h i pp i ng can i s ter between fac i l i t ies , 
howeve r ,  is c i ted as a poss i b l e  prob lem. Present ly,  i t  i s  p l anned to open 
the cani sters at TAN-607 and to sh ip only $mi l l s amp l es to the exami nat ion 
fiCi l i t t es .  Shi pp i ng a 1 4-f t c an i ster to the on l y  other fac i l i ty capab le  
of  hand l i ng i t ,  the Hot F ue l Exami nat i on F ac i l i ty (HFE F ) , wou l d  requ i re 
adapt i on of one on-s i te cask. 

The pre l i•i nary projec t p l an conta i ns costs and schedu les for a l l  

i te-s needed to start receipt of the core cani sters by the fourth quarter 
of FY-8 4 .  These i nc l ude f ac i l i ty MOd i f i cat i ons , documentat ion ,  and f i rst
year trade-off stud i es .  The sched u l e  shows that no i nso l vabl e  probl em  
exi sts  t n  ca.plet i ng a l l necessary work before l ate F Y-84, assum i ng that 
the data needed for spec i f i c i tems wt l l  be recei ved on schedu l e . 

Append i xes to th i s  report desc r i be i n  more deta i l  the WBS tasks and 
f�e i l ity mod i f icat i ons d i scussed i n  the body of the report • 

• 
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TM I-2 CO�E EXAM INATIO� P�OGkAM: 

l NEL FACILITIES REAOl�E SS S TUDY 

1. I�TkOOUCTlO� 

I n  oraer to acqu i re and preserve data f rom the damaged TMl-2 reactor 
c ore , the ent i re core debr i s  w i l l  be sh i pped to the I daho �at i ona l Eng l 
neer i ng L aboratory ( l NEL) for exa.i nat i on and storage a s  part o f  1 TMl-2 

Core Ex .. i nat i on Program. The object i ves of  t h i s  examinat i on and these 
ana lyses are to pro v i de the ana lyt i c a l  data necessary for understand i ng the 
acc i dent sequence that occurred in the TMl-2 reactor,  and to pro v i de a data 
base for pred ict i ng and contro l l i ng nuc lear fue l behav i or dur i ng degraded
c ore-coo l i ng s i tuat i ons. 

A study was undertaken to rev i ew t he s tatus and c apab i l i t i es of I NEL 
fac i l i t ies t hat • ight be used in the TMl-2 Core Exam i nat i on Program. Th i s  
s tudy cons i dered a l l  ac t i v i t ies to be performed dur i ng the course of the 
core ex .. i nat i on and eva l uated the adequacy of lNEL f ac i l i t i es . Act i v i t ies  
cons i dered were cask  rece i v i ng ,  mater i a l  hand l i ng ,  s torage , decontami nat i on ,  
ex .. i nat i on ,  •ater i a l  sh ipment t o  other l aboratories , and waste d i sposa l . 
I n  add i t ion ,  a rev iew of t he aa. i n i strat i ve requi rement s  that mus t  be ready 
before the core arri ves was done at the same t ime .  

The products ot th i s  s tudy are ( a )  a document desc r i b i ng t he c apab i l i 
t ies  of the l NEL f ac i l i t i es , (b) a p l an def i n i ng the work needed to ensure 
t ha t  the I NEL i s  ready f or t he Core Exa.i nat i on Program, and ( c) guidance 
about the budget expend i ture necessary for fac i l i ty and adm i n i stra t i ve 
p reparat i ons . T he descr ipt i on of the I NEL fac1 l i t i es , the def i n i t i on of 
aa. i n i strat i ve documentat i on ,  and the progra. p l an are contai ned i n  the 
f o l l ow i ng sec t i ons of th i s  report . �ec t i on 2 cont a i ns a descr ipt 1 on of 
those f ac i l i t i es se l ec ted to perform spec i f i c func tions of the exami nat ion 
p rogr .. .  Sect i on 3 d i scusses the aamin i s trat 1 ve documentat ion i dent i f ied 

as necessary for the proposed program. Sec t ion 4 desc r i bes the t ransporta
t ion and cask fac 1 l i t ies avai l ab l e  for mo vement of core samp les w i th i n  t he 
INEL boundaries . Sec t i onS conta i ns the pre liminary p l an ,  costs , schedul e ,  

1 • 
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and def i n i t i on of the work needed to prepare the I NEL for the Core Exami na

t i on Program.  �pec i f i c  techn ica l  i ssues are a l so d i scussed in  Sect ion 5 .  

The l ocat i ons of the fac i l i t ies  d i scussed i n  th i s  report are shown i n  F i g

u re 1. The parameters and requ i rements agai ns t  wh ich  the s i te capab i l i t ie s  

were eval uated are contai ned i n  Append ix  A .  
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Figure 1.  Locations of facilities at lhEL . 
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2. FACILITY DESCRIPTION) 

2. 1 Rece i vi ng and Transfer F ac i l i ty 

The rece1 v1 ng and transfer fac i l i ty i s  to be used for rece i pt of the 

commerc i al sh i pp i ng cask, u n l oad i ng the fue l can i ster , and transfer of the 

can i ster e i ther to storage or to a preparat i on area for further work . The 

major requ i rements for t h i s  faci l i ty are that i t  be capab l e  of rece i vi ng a 

t ruck w i th cask, of hand l i ng a commerc i a l cask, and that i t  have a s hi e l d i ng 

and/or remote hand l i ng capab i l i ty for un load i ng the can i ster from the cask . 

The pr i nc i pal  faci l i ty se lected for t h i s  operat i on i s  the Test Area North 

( TAN) 607 Bu i l d i ng Hot Shop . A view of the Hot Shop i s  shown i n  F i gure 2 .  

The TAN Hot Shop i s  a sh i e l ded ce l l  des i gned for remote hand l i ng of 

l arge radi oact i ve component s .  The shop i s  51 ft wide by 1 60 ft l ong by 
55 ft  h i gh .  The wa l l s  are 7-ft th ick  concrete . Sh i e l ded v i ew i ng i s  

provi ded by 6-ft t h i ck g l ass wi ndows f i l l ed w i th z i nc bromide . The l oca

t i on of the w i ndows and of other major i tems i n  the Hot Shop i s  shown i n  

F i gure 3 .  

The Hot Shop i s  served by a var iety of remote ly-operated hand l i ng 

equ i pment . The l argest p i ece of equ i pment i s  the 1 00/ 1 0-ton br idge crane 

for movi ng heavy as semb l i e s .  Th i s  crane servi ces the ent i re shop and c an 

l i ft an emergency l oad of 1 50 tons . An overhead br i dge-mounted e l ectro

mechan ica l  man i pu l ator (O-Man ) can a l so service the ent i re shop . The 
man i pu l ator can l i f t  a 600- l b  l oad wi th i ts f i ngers and has a shou l der  hook 

capabl e  of support i ng l oads of up to 5000 l b .  Three wal l -mounted man i pu l a

tors are i nstal l ed for l i ght duty work . These man i pu l ators can trave l both 

hor i zont a l ly and vert ica l ly a l ong the Hot Shop wa l l s  and have j i b  booms 

that can be swung from the wal l to the center of the shop . Two man i pula

tors are i nsta l led on the south wal l and one on the north wal l .  F i gure 4 
i s  an e l evat i on v iew show i ng the equ i pment d i scussed above . W i ndow G ,  at 

the northwest corner of the Hot Shop. contai ns heavy duty master-s l ave 

man i pu l ators that can be used to work on objects  at that w i ndow . 
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The Hot Shop cont a i ns a ma i n  door on i ts west  end , capable of a l low i ng 
heavy equ ipaent to enter the fac i l i ty .  The a l lowab l e  f l oor load i ng for the 
shop 1 s  250 l b/ft

2
• but heavy concentrated l oads c an be l ocated w ith i n  

the Hot Shop by pos i t ion i ng them over spec i f ic support areas . 

The hand l i ng equ i�nt described above i s  c apab l e  of performi ng a l l  

rece 1 v ing and transfer operat i ons env i s ioned for the TM I -2 Core Exam i nat ion 

Progr.a . The 2�-ton or even 70-ton casks , cons i dered as pos s i b l e  sh i pp i ng 
casks for the core samp les , can be l i f ted and off- l oaded i n  the Hot Shop 
us 1 ng the 1 00- ton crane . Either the 1 0-ton b r i dge crane or the O-Man can 
re.otely lift  and .ave a f ue l  can i ster to the s torage poo l or to the prep

arat i on area , wh ich w i l l  be the TA� Hot Ce l l  ( THC } at the east end of the 
shop . The THC was pre v i ous ly known as the TAN Rad i oac t i ve Mater i a l s  
Laboratory ( RML ) . Decontami nat i on operat ions can be performed w i t h i n  the 

Hot Shop on the cask or t ransporter , i f  requi red . 

The se 1 s- i c  rat ing for the TA�-607 bu i ld i ng conforms to t he Un i form 
Bu i ld i ng Code (u8C ) ,  Zone 2 .  The genera l cond i t ion of t he Hot Shop i s  
rated a s  gOOd, a l though there are upgrades requ i red to bring i t  to fu l l  
capac i ty .  These upgrades are out l i ned i n  Sect i on S of th i s  report . 

Severa l other I NEL f ac i l i t 1es were cons i dered for t he rece i v i ng and 

t ransfer operat i ons. These were the Hot Fue l Exami nat ion Fac i l i ty-North  
(HfEF-N)  and the I daho Chem ical Processing P l ant ( I CPP ) . The HFEF-N has 
a l l  the capabi l i t ies to hand l e  a cask we i gh i ng up to 50 tons , remote ly  
hand l e  a can i s ter, and temporar t ly s tore the can i ster . )l nce t he fac i l i ty 
was not spec i f ic a l ly  des igned to hand le  commerc i a l  casks , the abi l i ty to 
t ransfer a can i ster from a cask is uncerta t n .  The cask-transfer tunne l ,  

Figure S, i s  not h i gh or w t de enough to hand le  a top- load i ng commerc i a l  
0 

c ask . The h i gh bl1 above the ce l l s  can accommodate on ly bot tom- load i ng 

cask s .  Wh i le these prob l ems cou l d  be overcome by fac i l i ty mod if i cat ions or 

by s pec i a l  cask s ,  the present ana projec ted work l oad for the HFEF may not 
lend i tse l f  to absorb i ng the ded icated schedu le  necessary for the TMI work . 
The fac ili ty personne l are present ly support i ng the L l qu i d  Meta l s  F ast  
Breeder Reac tor (lMf8K) Program, wh ich t s  the i r  f i rst  pr ior i ty .  
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Figure 5. Elevation view of H FE F-N showing the cask transfer tunnel and neutron radiography facility. 



I CPP has two fac i l i t i es c apable of rece i v l ng and transferr ing a can i s
t er to  a s h i e l ded area . These are the F lourtne l and Storage (fAST ) fac i l 
i ty and the I rrad i ated Fuel  Storage F ac i l i ty ( I F SF ) .  The FAST Fac i l i ty t s  
present ly under construc t i on ,  but the Fue l  Storage Area (F SAJ of the fac i l 
i ty w i l l  be avai l ab le for operat i on i n  Apr i l 1 984 . The FAST F SA rece i v i ng 
capab i l l t i es ar� dtv lded i nto four areas as  shown i n  F i gure 6 .  These con
sist  of the truck and ra i lcar rece1v i ng bty, the cask rece i v ing and decon
t .. i nat l on area ,  a fue l storage area , and a fue l -cu t t ing fac i l i ty .  The 
rece 1 v i ng bty serves as an a i r lock where trucks  and rai lcars can enter the 
FAST F ac i l i ty ,  thus • i n 1 • i z1ng t he effec ts of out s 1 ae weather cona i t i ons on 

the •ai n  f ac i l i ty .  The i nner and outer doors are i nter l ocked so that 
ne 1 ther •ay be opened unt i l  the other ts c l osed . T h i s  bay has equi�nt 

for wash i ng road d l rt f ro. casks and veh i c l es; it  is  l arge enough to 
acca..odate two transport s  s1ae by s i ae . 

The c ask rece 1 v i ng and a�contamtnat1on area i s  used for rad i at i on 
s urveys , decont .. i nat l on of c ask s ,  t rucks and ra 1 lcars , as we l l  as 1oad 1 ng 
or un l oad i ng c asks  on t rucks  or rai lcars . The area can house two trans

ports  s i de by s 1 ae .  An overhead 1 30-ton c rane w i th a 25-ton aux i l i ary 
hoi st are used for un load i ng casks . There i s  a cask s torage area and two 
decont .. 1nat1on rooms equi pped w i th water , s tea., chemica l  sprayers ana 

cask ven t i ng syst�. The ent 1 re rece i v i ng area can adequate ly  hand l e  
c �rcta l f ue l  sn t pp 1 ng cask s ,  i f  necessary . 

After the c an i sters have been un loaded from the i r  casks and decontami 
n ated , t hey c an be mov�d to  an adJ acent fue l -storage area ( as shown i n  
f1gure 6) where they are lowered i nto one of two cask un load i ng poo l s .  The 
poo l s  are 31 ana 4 1  f t  deep respec t i ve ly ,  wh l ch enab les personnel to remove 
the cask content s  underwater w i th adequate sh i e l d i ng .  Two 10- ton cranes 
are prov l ded f or un loaa i ng the cask contents ana transterr 1 ng t hose con
ten t s  to the 1so l at i on , s torage , or cut t1ng poo l s .  The i so l at i on poo l s  are 
connec ted to the un load i ng poo l s  for the i nspec t i on ana cann i ng of fue l , 
wnen requi red . The u n l oad ing poo l s  a l so connect w i th a transfer cana l 
.here t he c ask contents  can be moveo underwater , us i ng the 10-ton cranes , 
to a storage area . 
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The I F �f i s  u sed for t he rec� 1pt , un l oad l ny ,  and storage of i rrad iated 
f ue l . Un l i ke the FAST Fac i l 1 ty ,  a ll  operat ions perf ormed at the I F SF are 
i n  an •1 r env1ron.ent .  The t ac il i ty lS d i v ided i nto severa l  f unc t i ona l 
areas  as shown on F igure 7 .  The cask-rece i v i ng area i s  capab l e  of rece iving  
t ruck or ra i lcar cask  s h i pmen t s . 
for unload i ng and hand l i ng casks . 

I t  i s  eQu i pped w i th 75- and lS-ton cranes 
The cas k s  are p l aced in the transfer p i t  

where t he i r  contents can be removed . A s pec i ally-des i gned t ransfer car i �  
used t o  �ve the cask fro. the transfer p i t  t o  the f uel-hand l i ng cave . The 
car i s  des i gned i n  such a w� t hat the f ue l -hand l i ng cave i s  a lways 
1 so l ated fra. the cask - t ransfer p i t  even when the car i s  i n  mot ion . 

T ne fue l -nanol 1 ng cave i s  equ i pped w i th  a lu-ton br l dge c rane and a 
bridge-.ounted e lectromechan ica l  man i pu l ator w i th a 1000- l b  capac i ty 
shoulder hook , 2-ton no i s t ,  ana a hano w i th lou l b  capac i ty .  The cave i s  

u sed for transferr i ng f ue l  f rom s h i pp i ng casks and prepar i ng fue l for s tor
age . Te.porary s torage wel l s  are cont a i ned t n  the floor of the cave to 
accept s h i pp i ng baskets and conta i ners . On ly  two of the wel l s  are capable 
of  accept i ng the TM l-2 core can i s ters . 

The FAST Fac il i ty and I F SF both have the capab i l i ty to recei ve the 

TMl-2 core-f uel sh t�nts and transfer t he f ue l  f rom t he casks i nto a 

sh ie l ded area. The I F�F i s  1 1•1 ted to s tor i ng two can i sters , but the FAS T  
F ac i l i ty has large s torage areas . Both f ac i l i t i e s ,  however, are com.1tted 
for other programs and wou l d  not be avai l ab l e  to supp ly ded icated suppor t 
t o  the TM I Program. If i t  i s  neces sary to have an emergency backup f ac il
i ty f or TAH-607 operat ions , further d i scus s i on w i th FAST F ac i l i ty personnel 
w 1 l l  De necessary. �uest i ons  of us� and fund i n� need to be reso l ved . The 
extent of pos s i b l e use as we ll as the impac t on the ex i s t i ng programs need 
dete�tnat i on. F u na i ng w i l l  have to be prov i ded to prepare procedures , 
tra i n  personnel , •Ike a safety ana lys i s ,  and proc ure equ ipment . 

2 . 2  Preparation F ac t l 1 t1 

Pr ior to exami nation ot any core samples. the s h i pp i ng can i sters mus t  
be �ved to a preparat ion f ac i l i ty. Th is  f ac1 l 1ty must  have the equ i pment 
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Figure 7.  Plan view of the Irraaiatea Fuel Storage Facility (IF�F). 



and personnel necessary to open the c a n i s ters ( wh i ch are to  go d i rect ly to 
storage), remoye the contents ,  and repackage samp les for s h i pment to other 
I NE L  f ac ili t ies. nat i ona l l aborator ies or commerc i a l  f ac i l i t ies. Open i ng 
the can i sters to •ake an inYentory or i n spec t i on of the i r  contents cou l d  
a l so be requi red . For t hese purposes ,  a fac i l i ty must  b e  ava i l ab l e  that 
has the re-ote handl ing and shieldi ng capab i l i ty for hand l i ng a 1 4-ft l ong 
c an i ster. The f ac i l i ty se l ec ted for t h i s  task i s  the TAN Hot Ce l l  ( THC) . 

The TAN Hot Ce l l  adj o i ns the southeast end of the mai n  TAN Hot Shop as  
shOwn in  F i gure 2 .  The THC was des i gned for the obseryat i on ,  hand l i ng ,  and 
ex .. l nat ion of sma l l  rad i oac t i ve objec t s .  l t  i s  35 ft  l ong by 1 0 ft  wide 
and has access to the Hot Shop through a door at  the north end of  the cell 
( see F igure 8) .  Four v i ew i ng w i ndows . each equ ipped w i th mas ter-s l ave 
•an i pu l ators , .. ke i t  pos s i ble for personne l to do hot ce l l work f rom an 
operat i ng ga llery . Two overhead br idge-mounted-man i pu l ators serve the 
ent i re THC . These man i pu l ators have a 1�0-lb hand capac i ty ,  750- l b  capac
l ty shou l der nooks ,  and 2-ton cha i n  hoi sts. F i gure 9 i s  an e l evat i on v i ew 
of the THC showi ng t he w 1 naows and man 1 pulators . 

The access  door f rom the THC to the Hot Shop i s  equ ipped w i th an a i r  
p a l l et w i th 2-ton capac i ty ana enters the THC through two s l i d i ng sh i e ld i ng 
doors 46 i n .  wide by 8 f t  h i gh .  The a i r  p a l l et i s  stored on the Hot Shop 
s ide of the door . The f alse f l oor i ns i de t he THC on wh i ch the a i r  pa l let  
rests  is  capable of  sus ta i n1ng a 2-ton l oad . 

Tne THC i s  constructed so that tne TMI fuel can i sters cou ld be hand l ed 
in a hor i zont a l  pos i t i on when the i r  contents are extracted .  There i s  suf 
f ic l ent room w l t h i n  t he THC to i nstal l  any we ld 1 ng ,  cutt i ng,  or other 
equ i�nt to open or c l ose the can i sters . The THC conta i ns rough i ng 
f i l ters. HEPA f i l ters , and ha logen absorbers . 

Moun t i ng,  gr i nd i ng, po l i sh i ng,  and photomicrography of fue l  samples  
h as been done i n  the past  at  t he THC , but equ i pment does not present ly  
ex i st to perform t hese operat ions . Th i s  work ts  norma l ly done for  sma l l 
sa.ples at  tne Tes t keac tor Area (TkAJ hot cel l .  which 1s descr i oed i n  
Sec t ion 2. 4 . 3 .  Sa.p les can be transported fra. the THC t o  TRA i n  ex i st i ng 
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I NEL cask s .  The THC i s  equ i pped to hand le  the can i sters , open them,  t rans 

fer samp les  t o  sma l ler  can i sters for sh i pment t o  other s i tes , and rec l ose 

the cani sters . Proposed po l i sh i ng and gr i nd i ng equ i pment wou ld  a l l ow THC 

personne l to prepare l arge samp les for meta l l ograph i c  exam i nat i on . The THC 

i s  sei sm i c  rated for UBC Zone 2, and i ts general cond i t i on is good . Some 

upgrades have been i dent i fi ed for spec i f i c  i tems , wh i ch are out l i ned i n  

Sec t i on 5. 

Other fac i l i t i es were cons i dered to perform the p reparat i on opera

t i ons . The most  prom i s i ng of these fac i l i t ies  was HFEF-N. The fac i li ty 

was d i scussed i n  �ec t i on 2. 1 .  as a pos s i b l e  rece i v i ng fac i l i ty .  The HfEF-N 

conta i ns a l l necessary equ i pment to perform any of the preparat i on opera

t i ons i nc l ud i ng mount i ng ,  gr i nd i ng, and pol i sh i ng of s amp l es . I t  i s  an 

a l pha-qual i fi ed fac i l i ty .  However, the TAN-607 Hot Ce l l  was se l ected 

because i t  a l lows the cani ster to rema i n  in a s i ng l e  fac i l i ty after 1t i s  

rece i ved . Al so, there are the prev i ou s ly d i scussed prob l ems of transfer
r i ng a can i ster to HFEF-N from a commerc i a l cas k ,  and HfEf•s present 
ded icat i on to the LMFBR Program.  The HFEF-N fac i l i ty cou l d  be  an a l ternate 
l ocat i �n for the preparat i on of TMI fue l as l ong as th i s  preparat i on does 

not i nterfere w i th other work , and i f  pri or arrangements have been maae for 

them to recei ve the fue l .  The can i sters cou l d  be transferred i n  the TAN-b07 

Hot Shop to a cask that wou l d  be compat i b l e  w i th the HFEF-N receiv i ng 

equ i pment . 

The FAST Fac i l i ty and I FSF are both des i gned to prepare fue l for s tor

age or proces s i ng ,  but ne i ther fac i l i ty present ly  conta i ns the equ i pment 
requ i red to open can i sters and cut fue l e l ement structural members . They 
were not cons i dered further for th i s  task . 

2 . 3  Storage Fac i l i ty 

The storage fac i l i ty i s  i ntended to store the ent i re TMI -2 core i n  

can i sters , from wh ich samp les for exami nat i on wi l l  be taken . The maJo r 

requ i rements of th i s fac i l i ty are that i t  be capab l e  of hand l i ng a fue l 

can i ster , prov i de sh i e l d i ng to personne l ,  and store the fue l i n  a non

c r i t ica l  conf i gurat i on .  It  i s  est imated that storage w i l l  be neeaea for 
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as .. ny as 2� can i sters, wh ich wi l l  conta in  the ent i re TMI -2 core . 
A l though dry s torag� was con s i dered , wet s torage was se lected f or economy . 
The TAN-6U7 storage poo l was se lected for s tori ng the core can i sters . The 
pool  w i l l  adequately s tore the ent i re TMl-l core and i s  access ible  to tne 
reca..ended rece i v i ng and transfer , and preparat ion f ac i l 1 t ies . 

Tne TAN-607 storage pool adJO i ns the northeast end of the TAN Hot 

Shop, F i gure 2. There i s  a poo l vest i bu l e  in the Hot Shop where cani sters 
c an be l owered onto a cart l oc ated on rai l s  at t he bottom of t he poo l . 
Access to the •a i n  poo l i s  ga i ned by pu l l i ng the cart from the ves t i bu le t o  
the u1n poo l w i th  a power winch.  

The ves t i bu le poo l i s  24  tt  w i de by 2�  f t  l ong . The storage poo l i s  
48ft w 1 de by 70 f t  long . The ent i re poo l i s  24 ft  deep . A shield ing wal l 
6 f t  l U  i n .  t h i ck bet�en the hot s hop and s torage poo l area extends � f t  
dOwn into t he poo l ,  prov i d i ng an a i r- t i ght  sea l between the two areas . An 
e l evat ion v iew of the poo l i s  snown i n  f i yure 10. The s torage poo l i s  
served by a 15-ton br idge crane , mounted on 1 work i ng bridge over the poo l . 
A l though LUfT-lF�f i s  us1ng part ot the poo l ,  i t  wi l l  not i nterfere i n  any 
way w i th the TMI-2 Core Exami naton Program. 

� i th i nsta l l at i on of .adu l ar s torage racks ,  t he poo l can eas i ly accom
.aoate the ex�1nat ion-s.-p l e  cani sters i n  e i ther vert i c a l  or hori zonta l 
s torage pos i t ion s . Pre l i• i nary c a l c u l a t i ons  (Append i x  B )  show that 10 f t  
of water 1s more than aaequate t o  sh i e l d  the can i sters . l f  the rai l s  for 
tne cart re-a i n  f ree and i f  a l l  can i sters are s tored w i th i n  the operat i ng 
l i• its  of the 15-ton crane ,  there i s  suf f 1 c ient  space to store the ent i re 
core. Th 1 s  assua�es c an i sters are s tored on 2 - f t  centers i n  e i ther the 
hor i zont a l  or vert ica l  pos i t ion. Ne i ther pos i t i on is idea l . Hor i zont a l  
s torage •akes 1t necessary t o  move the top store racks t o  get at  t he l ower 
ones . Vert ica l s torage requ i res that modu l ar i zed storage racks  be moved 
between other racks to keep them be l ow t he water . 

Another possi b l e  prob lem w 1 th us i ng the poo l to s tore the ent i re core 
f or l ony per1oos i s  the t herma l effect  of the fue l  d�cay heat on the water 
t�rature . The poo l present ly  has no coo l i ng system except natura l 
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c onvec t i on to remove heat . Temperature i nc reases of t he pool water may 
enhance a l gae growth and ca.pl\cate keep i ng the poo l water c lean . 

The ex .. inat l on s a.p les , and arch i ve fue l  ( fue l not to  be ex .. i ned in 
th i s  program) , shou ld be s tored i n  a read i ly access i b le area . The storage 
pool  i s  log ic a l  for t he arc h i ve f ue l ,  and there shou ld  be no prob l em i n  
u s i ng  the poo l f or i nterim s torage of the exami nat i on-samp l e  can i sters . 
Heat generat i on w i l l  be m i n ima l ,  and there i s  suff i c i ent space to s tore 
vert ica l ly or hor i zont a l ly ,  w i th l i tt le concern about cr i t ical i ty .  

Severa l other I NE L  fac 1 l i t ies were cons i dered for the f ue l  s torage. 
These were HfEF-South , the FAST fac i l i ty ,  CPP/ I FSF , and the Eng i neer i ng 
Test Reactor ( ElM) cana l .  HFEF-S t s  presen t ly s l ated for f ue l  s torage i n  

support of HFEF -N opera t i ons . But i n-ce l l  space i s  avai l ab l e  for other 
s torage or use .  The maJor p rob lem i s  that u n l oad i ng a commerc i a l  cask w i th 
a 14-ft f ue l  can i s ter wou l d  requ t re fac i l i ty mod i f icat i on .  

The FAST F ac i l i ty i s  f u l ly c apab le of s tor i ng the f ue l  can i sters i n  
two of i t s  s i x  s torage poo l s  (see F i gure 6 ) . The s torage poo l s  are equ i pped 
w i th two l o-ton cranes c apab l e  of remov i ng t he c an i sters f rom the unload i ng 
poo l area and depos i t i ng them i n  the f i rs t  two of the storage poo l s  v t a  the 
t ransfer channe l . These poo l s  are 4 1  f t  deep ; the other f our are 3 1  f t  
dee p .  The s torage poo l s  have u l t rav i o let and ch i l l er systems t o  contro l 
a l gae growth and ma i nt a i n  t he water temperature w i t h i n  spec i f i ed l imi ts . 
Each s torage poo l has a m i n i� f loor area of 1 440 f t2• Storage i n  the 
c utt i ng poo l may be preferred s i nce i t  has a spec i a l  H&V systa. and because 
t t  can be tot a l ly i so l ated from the rest  of FSA . However,  the FAST FSA i s  
c�i t ted to other  programs and cannot  be used for s tor i ng a l l the TMI  
fue l .  Spec i a l  arrangements wou ld  have to be made i n  advance even for 
e-ergency s torage of sma l l amounts  of TM I fue l . Moreover ,  spec i a l  racks  to 
�ld  t he can i s ters wou ld  be needed . 

T he CPP/ I FSf was cons idered for s torage but was not found acceptab l e .  

The shut t le b i n  for movi ng f ue l  f rom the hand l i ng cave t o  the s torage area  
c an on ly acc�ate 1 3-ft  can i sters . I n  add i t1on , a l l  s torage s�ace i n  
the f ac i l i ty t s  comm i t ted t o  other programs . 
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A rev iew of the ETR fac i l i ty was undertaken because i t  i s  present l y 
b e i ng shut down . The fac i l i ty conta i ns a T-shaped c ana l  that cou l d  be used 

for fue l  storage . But the cana l i s  on ly 20 ft deep , l im i t i ng the storage 
method to hor i zonta l  p l acement of the can i sters . The 50-ton c rane i s  

avai l ab l e ,  but no equ i pment exi sts for s h i e l d i ng dur i ng un l oad i ng of a 

c an i ster from a cask .  A l so ,  the fac i l i ty i s  not cons i dered s u i tab l e  for 

storage s i nce the cana l -f l oor space avai l ab l e  for stor i ng the ent i re core 

i s  marg i na l ;  furthermore , i t  has no advantage over the TAN storage poo l for 

stor i ng exami nat ion samp l es .  The fac i l i ty w i l l  be shut down , w i th a l l 
systems deact i vated . To use the cana l wou l d  requ i re reac t i vat i on of t hese 

systems as we l l  as open i ng and mann i ng a l arge fac i l i ty for use of a sma l l 

s torage space . The on ly advantage appears to be t hat the f ac i l i ty i s  rated 
h i gher by se i sm i c  c r i teri a  than TAN-607 . 

2 . 4  Examinat i on Fac i l i t i es 

2 . 4 .  l Genera l 

The cri teri a for examinat ion of the fuel  samp l es have not been f i rm l y  

estab l i shed a t  th i s  t ime . Therefore , no f ac i l i ty was se l ected to perform 

t he exami nat ion of fue l  samp l e s .  I t  i s  very l i ke ly that no s i ng l e  f ac i l i ty 
wi l l  be used for exam i nat i on; rather ,  severa l w i l l  be used , depend i ng on  
t he i r  part icu l ar capab i l i t i es . Th i s  sect i on descr i bes  a l l of  the  I NEL 
exami nat i on fac i l i ties and l i sts capab i l i t i es for each . 

2. 4 . 2  Auxil i ary Keac tor Area (ARA) Hot Cel l s  

The ARA hot ce l l s  cons i st of two adjo i n i ng sh i e l ded ce l l s  i n  

Bu i l d i ng 626 of ARA No . l .  Fi gure l l  shows a p l an v i ew of these ce l l s .  

Ce l l  No . l has two work stat i ons , w i th master- s l ave man i pu l ators . The c e l l 

has a f l oor area 8 by i6 ft and a cei l ing he ight  of 1 4 f t .  An overhead 

b r i dge-mounted e l ectromechan i c a l  man i pu l ator serves the ent i re ce l l  w i th a 

hand and shou l der hook capab l e  of l i ft i ng 750 l b .  An overhead ho i s t 
c apab l e  of l if t i ng 2 tons i s  a l so i nstal l ed i n  t he ce l l .  
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F tgure 1 1. Plan v\ew of ARA hot cells. 
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Ce l l  2 has a s i ng l e  work stat ion,  w i th manu a l  man i pu l ators . The cell  

has a f l oor area 8 by 8 ft and a ce i l i ng hei ght of 14 ft . An overhead 
ho i s t ,  capab le  of l i f t i ng 1 ton , i s  i nsta l l ed i n  the ce l l .  A port c ap ab l e  

of pas s i ng sma l l samp les  and too l s  connects  the two ce l l s .  

The ce l l s  have an a i r  atmosphere , off-gas be i ng p assed t hrough HtPA 

and charcoal  f i l ters. Sh i e l d i ng cons i sts of 36 i n .  of h i gh dens i ty con

c rete . The ce l l s  are l imi ted to hand l i ng exper iments no l arger t h an 9 i n .  

out s i de d i ameter by 8 ft long , and a maximum we i ght o f  750 l b .  The ce l l 's 

primary uses are to mechan ica l ly d i smant le  exper imental  fue l assemb l i es ,  

perform pre l imi nary encapsu l at i on of spec imens for further exami nation , and 

to  perform i n i t i a l exami nat i ons of the spec imens . Mach i ne t oo l s ,  we l d i ng 
and cut t i ng equ i pment , and a 50-jou l e  pu l sed l aser are avai l ab l e  t o  the 
c e l l s .  Work is normal ly performed i n  the hor i zontal  pos i t i on .  

Exami nat ion capab i l i t ies  of the ce l l  are l i sted be l ow: 

• Photography through ce l l  w i ndows 

• Photography through e i ther of two per i scopes 

• Part icle s i ze determi nat ion by screen separat i on 

• We i gh i ng ( 5  X 1 0-S tO  3 X 1 03g )  

• Dens i ty determ i n at i on by i �ners i on 

• Furnace heat i ng i n  an a i r  atmosphere . 

Support i ng the ce l l s  are a decont aminat ion  room, an equi pment s torage 

and mockup ( serv i ce )  area,  a darkroom, and a contam i n ated materi a l s  hand l ing 

area . L i qu i d  rad i oact i ve wastes are routed to a s torage t ank for f i n a l  

d i sposa l at the ICPP ; so l i d wastes are sh i pped to  t h e  Rad i oac t i ve Waste  

Management Comp l ex ( RWMC) . The ce l l s  are in good cond i t i on .  
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2.4.3 Test Meactor Area (lRA} Hot Ce l l s 

The TRA hot ce l l s cons i s t  of three separate s h i e l ded ce l l s i n  
Bui l d i ng 632 of TRA . The ce l l s have been ded icated to the exami nat ion of 
l i ght water reactor f ue l s .  F i gure 12 shows a p lan v i ew of the hot ce l l  
area.  Ce l l  1 ,  w i t h  d imens ions of 7 by 14  by 14 f t  h i gh ,  has three work 
s tat ions. I nc l uded w i th i n  t he ce l l  i s  a 4- by 8- by 6-ft  h i gh i so l at ion 
encl osure ut i l i z i ng the center and west w i ndows . The i so lat ion enc losure 

has  three �ster-s lave •an ipu l ators penetrat i ons ; the rema i n ing ce l l  work 

stat ion has two .. n i pu lators. The ce l l  has been used pr imari ly  for fue l  
rod and sa.ple cut t i ng ,  encapsu lat i on ,  and part ic le-s1ze screen i ng. 

Ce l l  2 has four work stat i ons and a f loor area of 8 by 22 f t  and a 
he i ght of 1 4 f t .  The two east w i ndows share two mas ter-s l ave man i pu lators; 
the two west wi ndows share three man ipu l ators . A br i dge-mounted-e lectro
.echanical .. n i pu l ator serv i ces the ent i re ce l l .  The man i pu lator has a 
hand wi th  a capac i ty of 100 l b  and a s hou lder hook w i th a 750 l b  capac i ty .  
A 1 -ton cha i n  ho i st i s  i ns ta l l �d on t he east end of the ce l l  for hand l 1 ng 
l arge objects. Because 1 t  i s  equ ipped w i th two sh i e l ded meta l lographs and 
a s h i e l ded e lectron • icroscope w i th attached e lectron d i spers i ve spectro
.. ter , t he ce l l  has been ded icated to meta l l ography and re l ated tasks. 

Ce l l  3 has a f loor area of 6 by 20 f t  and a he i ght of 1 4 ft . The ce l l  
has four work stat i ons , w i th manua l  .. n i pu l ators i nsta l l ed as descr i bed f or 
Ce l l 2. The ce l l  a l so conta i ns an e l ectromechan i ca l -overhead man ipu l ator 
and cha i n  ho i st of the same type and capac i t ies  as Ce l l  2 .  Ce l l  3 i s  a 
genera l -purpose ce l l  where equ 1�nt can be moved 1 n  for each se l ected JOb. 

The ce l l s have an a i r  atmosphere ,  off -gas be i ng passed through HEPA 
ana Sil ver leo l t te f i l ters. Sh i e l d i ng for the cel l s  1s 48 i n .  of h i gh 

dens i ty concrete. The ce l l s are genera l ly l i• i ted to hand l i ng exper i ments 

no l arger than 9 i n .  out s i de d iameter by 8 f t  l ong w i th a max imum weight of 

7� l b .  work i s  nonaa l ly perf ormed in the hor i zonta l  pos i t ion for l ong 
spec i .. ns, but spec imens to J- 1/l ft long can be hand l ed in the vert ica l 
pos i t i on. The ce l l s conta i n  mac h i ne too l s ,  we l d i ng equi pment , 50-jou le  
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p u l sed l aser,  Meta l l ograph1C equi pMent for mount1ng , encapsu l at i ng ,  gr t nd t ng 
and po l i sh i ng spec imens , and a var iety of exam i nat i on equipment . The 
ex .. i nat i on ctpab i l i t i�s of the cell s areas fo l lows: 

• Photography through ce l l  w i ndows  

• Photography through per i scope 

• C losed c i rcuit  TV 

• &...a scans , gross and spectral ; max i� spec iMen length i s  6U i n .  

• Autor&di ographs of metallograph ic  samples 

• �cann i ng  e l ectron • icroscopy ( 100 A reso lut i on,  e l ements w i th 
ata.i c  n�rs 1 1  through 99 ) 

• X-r� spectroscopy 

1 Furnace heat i ng i n  a i r  atmosphere 

1 Part ic le  s i ze deten.i nat i on by screen separa t i on and spectroscopy 

• Dens i ty aetena i nat i on by i mmers i on 

• Meta l l ograp h i c  capab i l i ty (�X to l�OUX magn i f icat i on ,  brigh t  
f ie l d ,  aark f i eld , po l ar i zed l i yht--microharaness test i ng}. 

Neutron rad iography i s  not avai l ab le  i n  the hot ce l l s but i s  prov i ded 
w i t h in TKA by the Advanced Heac t t v i ty Measurement Fac i l i ty (AkMF ) .  The 
AkMf offers h i gh qua l i ty rad i ographs of fuel  rods , sma l l  fuel assembl i es , 
a nd capsu le experimen t s .  The neutron beam i s  produced by 1 100-k� reactor, 

wn1ch generates therma l neutrons for rad iography . Assemb l ies up to 4 i n .  
tn d ta.eter and as lony as 1 7  f t  can be rad iographed i n  34- t n .  i ncrements . 



Support i ng the hot cel l s  are a decontami nat i on room, mockup area , 

d arkroom, contam i nated and c l ean equ i pment s torage areas , sma l l mach i ne 

shop for low- leve l contami nated work , and office space . Comp l ete  mac h i ne  

s hop c apab i l i t i es exi st wi th i n  TRA for uni rrad i ated/uncontami nated 
materi a l s .  

2 . 4 . 4  Hot Fue l Exam i nat ion Fac i l i ty (HFEF)--North and South 

The exami nat ion fac i l i t i es i dent i fi ed w i th HFEF  cons i st of two major 

hot cel l s ,  an analyt i c a l  l aboratory, and a sh i e l ded Auger  m icroprobe at the 

Experimental  Breeder Keactor-11 ( �BR-11). The HFEF-N i s  an  i nert atmos

phere , a l pha-gamma hot  ce l l  fac i l i ty used for  destruct i ve and nondestruc 

t i ve exami nat i on of i rrad i ated breeder fue l s .  The hot ce l l  i s  d i v i ded i nto 

an air atmosphere decontami nat ion ce l l  of 600-ft 2 ( f loor area )  adjo i n i n g  

a mai n argon cel l o f  2 100 ft2• Fi gure 1 3  i s  a p l an v i ew of the ce l l  
show i ng i n s i de d imens i ons . The overhead he i ght  of the mai n  ce l l  i s  25 ft , 
wh i ch can be extended 8 f t  by remov i ng a f a l se f l oor . Sh i e l d i ng f or t he 

hot cel l i s  4 ft  of h i gh dens i ty concrete. 

The decontami nat ion ce l l  conta i ns s i x  work s t at i ons , each  equi pped 

w i th two master-s l ave man i pu l ators , stat i on l i ghts , and e l ec t r i c a l  and 

pneumat ic  feedthroughs . The ce l l  i s  served by a br idge-mounted-e l ectro

mechan ica l  man i pu l ator hav i ng a 750 lb capac i ty and a 5-ton br idge c rane . 

A spray chamber for wet decont ami nat i on of equ i pment and other i tems are 

contai ned w i th i n  the ce l l .  Fi gure 14 i s  an e l evat i on v i ew of the equ i pment 

i n  th i s  and the ma i n  ce l l .  

The mai n  ce l l conta i ns 1 5  work stat i ons equ i pped wi t h  master-s l ave 

man i pu l ators , stat ion l i ghts , and e l ectr i c a l  and pneumat i c  feedthroughs . 

The ce l l  i s  served by two br i dge-mounted-e l ectromechan i c a l  man i p u l ators and 

two bri dge cranes , a l l i dent i c a l  to the ones in the decontami nat i on ce l l .  

The ce l l  can hand l e  experiments up to 30 f t  l ong and 2 f t  i n  d i ameter . The 

ce l l s conta i n a vari ety of mach i ne too l s ,  we l d i ng equ i pment , and exami nat i on 

equ i pment . Spec i f i c  exami nat i on capab i l i t i es of the ce l l  are as fo l l ows: 
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1 Photography through window w i th macro features 

• Photography t hrou�h per 1 oscope w i th macro features 

1 C losed c 1 rcu 1 t  TV t nspec t t on 

• uross  ana i sotop i c  gamma scans (computer contro l led )  

1 Beta,  gamma ,  ana a lpha autorad iography 

1 �eutron raa 1ogra�hy 

• Part ic le-s 1 ze aeten.inat i on by sc reen separat ion 

• Weigh i ng to t 0 . 02 g 

• Meta l lography 

• laser and contac t prof t l ometry 

1 Eddy -current test i ng .  

The hflf -� con t a 1ns a neut ron rad i ography fac i l i ty w i thin t he ce l l .  
Th i s  f ac i l i ty has two spec imen- l oad i ng stat i ons , one i n  the ma in  ce l l  and 
one externa l t o  th� ce l l  a l l ow i ng spec imen l oad i ng d i rec t ly from t he trans
fer cask wi thout enter i ng t he ce l l .  The neutron beam i s  prOduced by a 
T� I GA-FL I P  reac tor o�erat ing at 2� kW . Therma l and ep i therma l rad i ographs 
are prOduced . The in-ce l l  l oad ing stat ion can accept spec imens 6 - 1 /2 in . 
t n  a 1 .-eter by 1 14 1 n .  l ong . The externa l s tat i on can rad iograph l - 1 /2-ft 
d t ..eter spec 1.ans 18 ft l ong or 1 ft d i ameter by over 30 ft l ong . 

In add i t i on to  the HFEF-N  c apab i l i t i es , the Ana lyt ica l Laboratory 

locateG nearby conta i ns s 1 x sh i e l ded cel l s  for t he ana lys t s  of i rrad i ated 
sa.p les . These ce l l s are 6 f t  on a s t de w i th master-s l ave man 1 pu l ators ana 
v tewtng w i ndows . The Ana lyt ica l laboratory t s  connec ted to HFEF-N by a 
pneuaat tc -transfer syst� that can convey sma l l  samples between the two 
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fac i l i t i es .  Spec imens can a l so be loaded d i rect ly  i nto the ce l l s  from 

c asks . The l aboratory has the fo l l ow i ng capab i l i t i es: 

1 Vacuum fus i on 

t uo2 sto i ch i ometry measurement for i sotop i c  d i str i but i on 

1 Uens i ty measurements 

• Ana lyt i ca l  chemi stry c apabi l i ty i nc l ud i ng analys i s  for 

compos i t i on,  phys ica l  propert i es ,  and i mpur i t i es 

1 �ad i ochem ica l  ana lys i s  

1 Atom i c  absorbt i on .  

The EHK- 1 1  fac i l i ty l ocated near HFEF-N contai ns a sh i e l ded scann i ny 

Auger microprobe to perform Auger e l ectron spectroscopy . Th i s  i nstrument 

rasters an e l ectron beam over a spec i f i c  port ion  of  the s amp le s urface . By 

comb i n i ng sputter etch i ng w i th area scann i ng ,  a three-d i mens i ona l  concen
t rat i on map may be made for a l l e l ements wi th the except i on of hydrogen and 
he l i um.  

Connected to  the EBK-11  fac i l i ty i s  HFEF-S . Th i s  fac i l i ty i s  d i v i ded 

i nto an a i r ce l l  and a 1 6-s i ded-po lygon argon ce l l  as seen i n  F i gure 1 5 . 

The a i r  ce l l  has n i ne work stat i ons equi pped w i th master-s l ave man i pu l a

tors . Two bri dge-mounted e l ectromechan i c a l  man i pu l ators w i th 750 l b  c apac 

i ty and one 5-ton bri dge c rane serv i ce the ce l l .  The overhead c l earance i s  

21 ft . 

The argon ce l l  has ' 2300 ft2 of f l oor space w i th a 22-ft  h i gh over

head . There are 23 work stat i ons i n  the ce l l ,  10  present ly  equ i pped w i th 

master-s l ave man i p u l ators . F i fteen of the work stat i ons are on the outer 

per imeter of the ce l l  and e i ght are l ocated in the ce l l ' s i nner contro l 

g a l l ery . Two 5-ton bri dge-mounted cranes and four br i dge-mounted-e l ectro

mechan i ca l  man i pu l ators wi th 750 lb capac i ty serv i ce the ce l l .  F i gure 1 6  

is an e levat i on v i ew of HFEF-S show i ng the ce l l s  and hand l i ng equi pment . 
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The argon ce l l  has been used f or fue l  reprocess i ny ano fabr icat ion .  A 

l arge port i on of the ce l l  t s  present ly uncommi t ted to any spec i f t c program. 
I t  was recent ly refurb i shed and t s  to be u�ed for fue l examinat ion i n  sup
port of HFEF operat i ons . The fac i l i ty conta ins fue l -d i sassemb ly equi pment , 
v i sual  ex .. tnat i on �tat i ons , gamma scann i ng ,  eody current test i ng ,  and 
we i gh i ng capab i l i t ies . 

HftF -�.  HF EF-S , Ana lyt i c a l  Laboratory , and E SK - 1 1 contain a comprehen
S l ve capab i l i ty in i rradi ated fue l exa.i nat ion equiPMent w i th i n  a s i ng le  
area. E.xtens i ve •ac h i ne snops,  mockup test f ac i l i t ies ,  photo deve l opment 
l aboratories ,  waste hand l i ng capab i l i ty ,  and off ices support these fac i l i 
t ies . The f ac i l i t i es are i n  good cond i t i on and ready to accommodate 

i rrad i ated-fue l -exami nat i on m i s s i ons . 

£ .4 . S  Idaho Cneai ca l Process t ng P l ant ( l CPPj 

The I CPP conta i ns extens t ve ana lyt ica l  chemistry capab i l i ty for i rra
d i ated f ue l  ex .. i nat i on w i th in i ts Keaote Ana lyt i c a l  Fac i l i ty (KAf) . The 
KAf c on s i sts of a ser ies of 30 s t a i n less stee l boxes and an a l pha c ave 
located beh i nd g in . of stee l shi e l d ing . Each box i s  3 f t  on a s i de and i s  
equi pped w 1 tn a v i ew ing w i ndow and two Cas t l e  man i pu l ators . There are two 
rows of bOxes fac i ng a center operat ing corr idor ; see F igure 1 7 .  One row 
has  16 boxes ; tne o ther has 1 4  boxes and t he a l pha cave . Each box i s  
des i gned for one to three spec i f ic funct i ons . Al l boxes i n  each l ine are 
i nterconnected so t hat a sa.p le can be transferred f rom box to box accord i ng 

to the var i ous ana lyses wh ich need to be perf onned . The fo l l ow i ng deter
•inat i ons and operat i ons are performed rout tne ly on rad i oac t i ve so lut i ons  
to  50 k :  spec i f ic grav i ty ,  ac i d i ty ,  dens i ty ,  we i gh i ng ( 0 . 1 mg ) ,  f i l t ra
t ions , so l vent ext rac t i on ,  separat i on of uran i um  for ana l ys i s  by i sotope 
o i l ut i on .. ss spectra.etry and p i pett ing . 

Tne kAf 1 s  a beta/g..-a f ac i l i ty ,  but i t  has a s i ng le c ave for 
nand l t og h t gh-a lpha-conta t n i ng samp les . The a l pha cave i s  6 f t  w 1 de by 
J - 1 /2 f t  dee� ana 5 f t  h l gh .  I t  has two work s tat ions w i th master-s l ave 

.an t pu l ators . 
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lath row of bOxes 1 n  the KAF t s  connec ted to a hood and rad i o
c � i stry-bench comp lex where ana lyses can be performed af ter 1 n 1 t 1 al 
p ipett1 ng , d i l ut 1 on ,  or extrac t 1on i n  the KAF to reduce the rad i at i on leve l 
of the sa.ple.  The act i v i ty of the s amp l e  a l 1 quot t aken i nto th i s area 
-.st be < 100 IIK/h at contact . 

The KAf c an support a fu l l  range of anayt i c a l  chem i st ry and rad l o
cne.i c a l  capab l l i t ies . The f o l low i ng equ 1p.ent descr ipt ions furthe r  
out l 1 ne  the ana lyt 1ca l  and rad iocne.ic a l  capabi l i t ies  of the KAf and 
re l ated fac i l i t ies . 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

x-ray d l f frac t i ona 

X-ray f l uorescence• 

Auger  e lec t ron spec t roscopyb 

b Scann i ng e l ec tron microscopy 

Scann i ng e l ec t ron •ic roscopy x-ray f l uorescenceb 

t.t s s i on spectrography1 

�park source mass spectra.etryc 

b Ata.i c  absorp t i on spec t rOMetry 

Furn ace atom ic  absorpt i on' 

I nduc t i ve ly coup l ed p l asma .. t s s t on spe�trometryb 

a .  KaG i at t on leve l s  of -- �u 1< .  

b .  Mt4 1 at ton l eve l s  of � lOU � .  

c .  Kad 1 at t on leve l s  may not exceed 1 0  mR .  



• UV/v i s i b l e  spectrometryc 

• Gas chromatog raphyc 

• Gas chromatography/mass spec trometryc 

• H igh pressure l i qu i d  chromatographyc 

• Ion chromatographyc 

• Therma l analys i sc i nc l ud i ng thermogravi met r i c  ana l ys i s ,  d i f

ferent i al scann i ng co l or imetry, and h i gh temperature d i fferent i a l  

therma l analys i s  

• Vo l t ametr i c  techni quesb i nc l ud i ng pu l se po l arography, d i fferen

t i a l pu l se po l arography , anod i c  stri pp i ng ana l ys i s ,  and 

contro l l ed potent i a l  cou l ometry . 

I n  1 985 the analyt i ca l  chem ica l  capab i l i t i e s  for h i gh a l pha/beta/gamma 

s amp l e  ana lys i s  w i l l  be further i nc reased at I CPP by comp l et i on of the 

Remote Analyt i cal Laboratory ( RAL).  Th i s  fac i l i ty wi l l  conta i n an a l pha

t i ght ce l l  wi t h  s i x  work stat i ons , each equi pped w i th master-s l ave man i pu

l ators . A p l an v i ew of the fac i l i ty is  shown in  F i gure 18 . I n  add i t i on to  

t he analyses that are done i n  the RAF , the  RAL hot c e l l w i l l  have X-ray 

f l uorescence and i nduct i ve ly-coup l ed p l asma emi s s i on spectometry capab i l i 

t i es for very h i gh l y  rad i oact i ve samp l es. The RAL w i l l  a l so provi de 

expanded capab i l i t i es for warm and co l d  l aboratory work . 

b. Radi at ion l eve l s  of < 100 mR . 

c .  Rad i at i on l evel may not exceed 10 mR . 
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3 .  ADM I N I STRAT I V E  

Th i s  sec t i on contai ns a d i scuss i on o f  the admi n i strat i ve documentat i on 

i dent i f ied as necessary prior  to or duri ng the rece i pt of any TMI -2 core 

materi al s .  Th i s  documentat i on is only app l i cab l e  to that needed for I NEL 

work . No cons i derat i on was g i ven to the documentat i on needed to  t ransport 
t he core to I NEL . 

The documentat i on d i scussed i n  th i s  sec t i on i s  app l i c ab l e  on ly  to t he 

rece i v i ng and transfer, preparat i on ,  and storage operat i ons . That needed 

f or the exami nat i on operat ions i s  cons i dered m i n i ma l . A l l of the e xami na

t i on f ac i l i t ies rout i ne ly hand le  i rrad i ated fue l  i n  spec i f i c  cask s ,  and the 

TMI -£ core f ue l  wi l l  probab ly not f a l l out s i de the exi st i ng l i m i t s . I t  i s  

pos s i b l e  that some analys i s  wou ld  be req u i red to ensure that acc i dents f rom 

TMI -re l ated operat i ons f a l l wi thin the enve l ope of previous ly-analyzed 
acc i dents . 

Three operat i ons are somewhat un i que to the TAN-607 fac i l i ty and must , 

therefore , be addressed i n  rev i sed or new documentat i on .  

The admi n i strat i ve areas to be addressed are env i ronmenta l ,  s afety , 

safeguards and secur i ty ,  qual i ty assurance,  and operat i ons . A genera l  

d i scus s i on of  each area i s  contai ned in  the fo l l ow i ng p aragraphs . The 

ant i c i pated costs and schedu le  for the needed documentat i on i s  contai ned i n  

Sect i on 5. 

3 . 1 Envi ronmenta l  

The data used to eval uate the env i ronmenta l  concerns for the TMI -2 

Core Act i v i t ies Program are contai ned in Append i x  A. These data are some

what l imi ted because spec i f i c  i nformat i on does  not exi st on the quant i t1 

and compos i t i on of mate r i a l  to be rece i ved , the processes for exaMi nat i on 

and treatment of wastes that wi l l  be generated , the t i me frame for s torage 

at I NEL , and any construct i on that may be necessary for the proposed 

program .  ( None of the l atter i s  ant i c i pated . ) 
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�&sed on the ex t s t t ng oat&,  i t  doe s  not seem l i ke ly that an env 1 ro n 

•�nt& l  i�&c t statement ( t l ) )  w t l l be r�4u i red f or t he lNlL on-s i te ac t i v i 
t ies  wh i ch &re necessary for ex.-inat 1on of the TMI -2 core . The prev ious 

s t&te.ent is baseo on the f o l lowi ng assumpt i ons : 

1 .  E nv i ronmenta l docuaentat i on w i l l  cover on ly  l NEL s i te act t v i t i e s - 

preparat ton and t ranspor tat i on o f  the c ore are as sumed to be 

covereo by the NKC progr..-&t t c  E l S 1 or wi l l  be covered by 

separate ooc�nt&t t on .  

2 .  The TMl -l core ex�i nat i on and env i ronmenta l documentat ion are 

unoer the J ur i sd ic t i on of DOE- 1 0 .  

3. The env t ron.en t a l  i •apac t  f rom on-s i te ac t i v i t 1 es w i l l  l arge l y  be 

conf i ned to the I NE L  s i te ,  and off-s i te popu l at i ons wi l l  not be 

exposeo to s i yn i f icant ly t ncreased quant i t ies  of r ao i at i on or 

tox tc  .. ter i a l s .  An env i romneta l  eva l uat i on ( E E )  or an env i ron

-enta l  asses�nt ( EA J w i l l  determi ne t he v a l i d i ty of th i s 

assu.pt i on .  I f  t he  assu.pt i on i s  i n v a l i d ,  an E I S  wou l d  probab l y  

be requi reo . 

4 .  A mAJ or reprocess tng f ac i l i ty w i l l  not be constructed a s  part of 

the Core Exami nat ion Program. 

I f  these assump t i ons are correct ,  a de ta i l ed env i ronment a l  asses�nt 

( EA }  or , at the d t scre t io n  of OOE- 1 0 ,  an env i ronmenta l eva luat i on ( EE )  
wou lo be suff i c t ent t o  adequate ly .eet the r�qu i remen ts of the Nat i ona l 

Env i ronment a l  Po l icy Act { NEPA) . The depth of ana lys i s  i n  an EA or EE for 

core exaa t nat i on w t l l  be very s im i l ar .  Howeve r ,  an EA i s  a pub l i c  document 

as spec i f i ed by the NE PA t mp l �ntat i on regu l at i ons ( 40 CF� 1 500- 1 508 ) ; an 

EE t s  an i nterna l OOl document subjec t on ly to DUE - 1 0  approva l .  Aga i n ,  DUE 
w i l l  ••ke the f i na l dec i s i on on these documenta t i on requ i rement s .  

The t i-e requ i rea f or preparat i on of an EA or E t  w i l l  depend on the 

scope of the proJec t and the amount of spec i f i c 1 nforma t i on avai lable . 
A l thou�h the ACtua l prepar at i on t ime f or the EA or Et  w i l l  be s imi l ar ,  
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pub l i c  and agency rev i ew of the EA, as we l l  as pub l i cat i on of a fi nd i ng of 
no s i gn i fi cant impact ( FONSI ) ,  w i l l  l engthen the EA process . A rough t ime 

schedu l e  and cost est imate for preparat i on of an EA or E E ,  based on t ime 

req u i rements for other TM I and I NEL s i te EEs , i s  g i ven i n  Sec t i on 5 .  A 

deta i l ed descr i pt ion of the project ,  i nc l ud i ng waste character i zat i on ,  

construct i on requi rements , process i ng and storage l ocat i on ,  s torage 

area parameters , a l ternat i ve proces s i ng techn i ques , and rad i at i on source 
terms , i s  needed before an EA or EE can be prepared . 

P reoperat ional mon i tor i ng i s  requ i red by DOE 5484 . 1  for new fac i l i t i es 

that have the potent i a l  for adverse env i ronment a l  impact or that w i l l  

process ,  re l ease , or d i spose of po l l utants . TAN , however, has been we l l  

charac teri zed for rad i o l og i ca l  contami nants , and a preoperat i ona l  program 

s hou l d  be m i n i mal . I t  i s  ant i c i pated that new programs w i l l  pay a 

percentage of the total  env i ronmental  mon i tor i ng program cost . 

3 . 2 Safety 

3 . 2 . 1  Documentat i on 

The rece i pt and hand l i ng of the TMI -2 core mater i a l s  fal l s  outs i de the 

enve l ope of mos t  exi s t i ng safety documentat i on at the TAN-607 faci l i ty . 

Al though a l l  major documents are i n  p l ace at TAN , they w i l l  have to be 

rev i sed to refl ect the cond i t ions and cr i ter i a  of the TMI -2 fue l and the 

Co re Act i v i t i es Program . The TAN Safety Ana l ys i s  Report ( SAR ) w i l l  be one 
of the fi rst documents  to be rev iewed and necessary rev i s i ons made . Some 
s pec i fi c  areas that shou l d  be i nc l uded i n  th i s  rev i ew are l i sted bel ow: 

• Rad i o l og i cal  impacts assoc i ated w i th norma l , abnorma l , and 

acc i dent cond i t i ons 

• Eva l uat ion of sh i e l d i ng 

• Eval uat ion of r i sks assoc i ated wi th acc i dents from natural  

phenomena 
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• Eva l ua t i on of eff l uent s 

• �ryency preparedness  requ irement s  

• Cri t i cali ty operat i ona l  control s .  

I n  yeneral . t he SAK should show that th� TA�-607 fac i l i ty c an be 
operated for use i n  conJ unc t ion w i th the TMI -� Core Ac t i v i t i es Program 

w 1 tnout unoue r t sk to t he hea l th and safety of the pub l i c .  and w i th 
adequate prov i s ions for protect i on of property and the env i ronment . 

The TAN-607 Operat i on a l  �afety Requ i rement Document w i l l  need to be 

reviewed and rev i sed appropr i ately .  Th i s  document should defi ne the cond i 

t ions ana .. nage.ent controls needed to ensure safe operat i on of the 
fac i l i ty when h and l i ng the TM l -2 core mater i a l s .  

The T�-6u7 HO t  �hop. TA� Hot Ce l l .  and s torage pool are present ly 
establi s heo as F i ss i le Mater 1 1 l  Contro l Areas ( FMCA) . A separate C r i t i 
c a l i ty Safety E valuat i on ( C)E J has b�en perfon.ed on each  of these areas 
for ant ic ipated operat ions . S ince the TMI fue l  has not prev i ous ly been 
c ons i dered i n  f ac 1 l i ty operat i on s .  a l l  affected C�Es w i ll requ i re rev i ew 
and rev i s i on where necessary . I n  add i t i on to the CSE , an Independen t 
Cr t t i c ali ty Ana lys i s  ( ICA) i s  requ i red to detec t  errors that are d i ff i cu l t  
to i den t i fy except by duplicate c a l cu l at i ons . 

P r i or to rece i pt of the f i rs t  f ue l  sh i pment from TMI .  a Rad i ol og i c a l  
Hazards Ana lys i s  (kHA) mu s t  be prepared by the Safety O i v 1 s i on .  Th i s  i s  an 
ana 11s i s  of t he expecteo exposure rates and ot any hazaros assoc i ated w i th 
rece i v i ng and hand l ing f ue l  where h i gh exposure i s . pos s i b l e .  I n  order to 
perfona th l S  ana lys i s , an i rrad i at i on h l story of the fue l  and the fue l  
content i n  the can i sters are needed . 

Other documentat i on that may be prepared or approved by tne �afety 

Oi v t s i on are as f o l lows : 
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• S i te Work �e lease ( SWR ) --Th i s  document i s  a work author i zat i on 

that a l so contai ns prov i s i ons for recogn i t i on of hazards . 

• Safe Work Perm i t  ( SWP ) --Th i s  document desc r i bes  s i gn i fi cant and 

unusual  hazards expected d ur i ng conduc t of work , and i dent i f i es  

requ i red procedures . A l l work around hot  ce l l s ,  l oad i ng ,  o r  

u n l oad i ng casks requ i re a n  SWP. 

• Detai l ed Operat i ng Procedures ( DOPs ) --OOPs are wr i tten as a work 

d i rect i ve w i th s tep-by-step s i gn -off . They are requ i red for a l l 

work performed i n  the hot ce l l s  and re l ated fac i l i t i es . 

• Transport P l ans-- It  i s  assumed that any on-s i te fue l sh i pp i ng 
wi l l  be done i n  exi s t i ng casks w i th approved ex i st i ng transport 
p l ans , and that the TM I fuel wi l l  f a l l wi th i n  the l imi ts  of the 

p l an .  G i ven these assump t i ons , l i t t l e  work shou l d  be needed for 

transport p l ans . 

3 . 2. 2  Rev i ews 

Commi ttees are requi red to perf orm spec i f i c rev i ews of safety-re l ated 

documentat i on and fac i l i ty operat ions . The major rev i ew i s  a read i ness  

rev i ew he l d  p r i or to  rece i pt of  any f ue l . Th i s  rev i ew i s  the f i na l  c heck 
to ascerta in  that a l l documentat i on is in p l ace and that fac i l i ty work 

needed for rece i pt of fue l has been comp l eted . The read i ness rev i ew 

commi ttee i s  se l ected by the fac i l i ty operat i ons manager . 

A l l cri t i c a l i ty ana lyses must be rev i ewed and approved by the Cr i t i 

cal i ty Kev iew Commi ttee ( CKC ) . The CKC a l so rev i ews a l l cr i t i c a l i ty s afety 

contro l procedures for h and l i ng and s torage of fi ss i l e mater i a l s .  

The Operat i onal  Safety Rev i ew Commi ttee ( OSKC ) serves as an i ndependent 

rev iew agency on matters pertai ning to  rev iew and approval  of proposed hot 

ce l l  work that i nvol ves h i gh hazard potent i a l . 
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I ndependent rev i ew and approva l mus t  be obt a i ned from the Safety 
D i v i s i on  for a l l potent i a l ly hazardous aspec ts of the program . Th 1 s  
i nc ludes work a s  early as the conceptua l des i gn stage and app l i es through 
s tartup ana operat l ons . 

3 . 2 . 3  Tra i n i ng 

� 1 te peronne l are present ly tra i ned ana cer t i f i ed for hot ce l l  work . 
Add l t i onal  t rA i n ing ,  however, wi l l  be requ i red for work i ng wi th  the TMI -2 

c ore debr i s .  Any person respons i b l e  for s h i pp ing TM I fue l  to other on-s i te 

or of f-s i te locat i ons  �st have Rad i oac t i ve �h i ppers • tra i n i ng and be cer
t if ied as 1 rad i oac t 1 ve sh i ppe r .  L l kew i se ,  i nd i v i dua l s  ass i gned to  hand le  
f i ss t le aater i a l  w 1 thout d i rect superv t s i on mus t  have Cr i t ica l i ty Safety 
Trai n 1 ng and be cert i f i ed as F i ss t le Mater i a l  Hand lers ( FMH ) . 

3 . 3  Safeguards and �cur i ty 

The Sat eguard s  and �ecur i ty requ i rements f or t he TMI -2 core mater i a l s  
Ire not fe l t  t o  be extens i ve ,  because of the h i gh rad i at i on f i e l ds present , 
the phys i c a l  for. t he spec i a l nuc lear mater i a l ( �NM)  i s  t n , and t he l ow  
enr 1c�nt o f  the f uel . Th i s  i s  conf i rmed by DOE Order 5632 . 2 ,  wh ich a l l ows 
reauct 1 on in ph1 s 1 c a l  protec t 1 on for �NM t or e i ther of tne f i rst  two cond 1 -
t ions .2 i f  tne raa i ot i on f 1e ld f or t he mater i a l decays  be low lOU R/h at  

1 •, the fue l i s  then def i ned as Category 1 1 1 -8 mater i a l ,  per 5632 . 2  

beCause of i ts l ow  enr i c�nt . I n  e i ther case , t he secur i ty protec t i on for 
rece i v i ng ,  hand l i ng ,  and storage has to meet only the OOE Operat i ons Off ice  
approved �lfeguards and Secur i ty P l an rather than the detai led requi rements 
of 5632 . t .  Th i s  p l an i s  a aescript i on of the sys tems and procedures 
t� le-en ted to p rotec t the SNM. I t  i s  prepared b� tne �afeguards and 
Sec.ur i ty D i v i s i on ana submi tted for OOE approva l .  For th i s  category of 
•ater 1 a l  the p l an 1 s  genera l ly br ief . 

Accountab i l i ty of the fue l mater i a l  w i l l  be requ 1 red . However, bec ause 

of low enr i chment and h i �h rad i at i on , i t  w i l l  be treated as Category Ill 

�pec t a l  Nuc lear Mater i a l  per DOE Order � 30 . £ ,  Keference J .  I n  any case 
4 

the prov i s i ons of the Nuc l ear Materi a l  Custod i an Handbook mus t  be met . 
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For accountab i l i ty purposes an eng i neer i ng est imate of the gram fue l 

c ontent for each c an i ster must be made . The GPU est imates . made i n  com

p l i ance with  sh ipp i ng requi rement s ,  wi l l  be used as the bas i s  for s torage . 
exami nat i on , and accountab i l i ty wh i l e the fue l i s  at I NEL . Shou l d  the 

mater i a l be subd i v i ded for exami nat i on ,  estimates of the gram quan t i t i es of 
f ue l  contai ned i n  each port ion must be made and recorded in  the Nuc l ear 

Mater i a l Custod i an ' s  records . 

Semi -annua l  Phys i ca l  I nventory Ver i f icat i ons w i l l  be l imi ted to a count 

of the fue l -bear i ng can i sters , ver if icat i on of the i r  seri a l  numbers ( as 

appropr i ate ) , and a records rev i ew .  Subd i v i ded can i sters w i l l  be s ubJect 

to records rev i ew and i dent i f i cat i on of each of the subd i v i ded part s . I n  

the event better fue l  content va l ues are generated through programmat i c  

exami nat i on or recovery act i v i t i es ,  the accountab i l i ty records w i l l  be 

updated to ref l ect  the more correct i nformat i on .  

Ex i st i ng I NEL procedures for stor i ng the mater i a l i n  an admi n i stra

t i ve ly-contro l l ed area shou ld  be suff i c ient . The I NEL regu l at i ons for 

s h i pp i ng rad i oact i ve/f i ss i l e  mater i a l  are a l so adequate for hand l i n g  the 

TMI fue l .  No extraord i nary precaut ions beyond norma l I NEL procedures are 

be l ieved necessary for any of the exami nat i on operat i ons . 

3 . 4 yua l i ty Assurance (yA) 

QA requi rements beyond those necessary to accommodate ex i st i ng I NEL 

programs wi l l  not be requ i red for the TMI -2 Core Act i v i t i es Program .  Pre

sent qual i ty p rogram p l ans are adequate for the Core Act i v i t i es Program .  

Spec i f i c  areas where QA i nvo l vement i s  requ i red are a s  fo l l ows : 

• I nspect i ons for s h i pp i ng damage on arr i v a l  

• I nspec t i ons of al l hand l i ng equ i pment 

• Leak tes t i ng core debr i s  repack aged for s h i pment or s torage 

• I nspec t i on and i dent if i cat i on of any core debr i s  sh i pment package . 
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I n  add i t ion to the above , an tden t t f tcat ton and cata log i ng system 
s hou l d  be deve l oped . Th l s  systa. sha l l p r i or t t t ze spec imens to be i nspected 
�ecord t ng to QP- 1 4 .  Kecords shal l be kept i n  accordance with  QP- 1 7 .  These 
act i v i t ies need not be perfor.ed by QA personne l .  They are the respons i 
b l l i ty of t he  program manager and shal l be a part of conf igurat ion contro l 
p l an .  

3 . �  Operat ions  

The �or a�1 n i strat i ve tasks for  operat ions are preparat ion of 
Oetat l eo Operat t n9 Procedures ( OUP ) , rev i s i ons to the ex i st i ng Operat ions  
ana Mai ntenance Manu a l  (0'"" ) ,  and tra i n i ng .  operat ions i s  a l so respons i b l e  
t or schedu l i ng a read i ness  rev 1 ew p r i or to  rece ipt  of the exam i nat i on 
sa.ples . 



4 .  TKANSPORTATION AND CASKS 

Kece i v i ng TMI -2 core mater i a l s and mov i ng s amp l e  mater i a l s  from one 

I NEL fac i l i ty to another req u i re transportat i on capab i l i t i es as casks , 

roads , and rai l roads . Th i s  sec t i on of the report contai ns a rev i ew and an 

i dent i f i cat i on of those capabi l i t i es avai l ab l e  at the I NEL . 

4 . 1 Casks 

A l arge number of ex i st i ng I NEL casks were rev i ewed to determi ne wh i c h  

are ab l e  t o  c arry exami nat i on samp les  and can i sters from one s i te l oc at i on 

to another .  The data are summar i zed i n  Tab l e  1 .  From the dat a ,  i t  i s  

e v i dent that on ly one cask i s  avai l ab l e  that can hand le  a 1 4-ft l ong c an i s

ter . The l oop hand l i ng mach i ne ( LHM ) cou l d  l oad a can i ster w i th proper 

adapters , but it i s  l imi ted to fac i l i ty i nterfaces at HFEF-N and the ETR . 

I t  i s  a bottom- l oad i ng cask and must be loaded vert i c a l l y .  W i th the prope r 

dock i ng hardware , the cask cou l d  be loaded and un l oaded at TAN-607 or  the 

FAST Fac i l i ty .  Other I NEL hot cel l s  cou l d  not hand l e  the LHM w i thout maJor 
mod i f i cat i ons e i ther to the ce l l s or to the cask . 

I t  i s  apparent that mov i ng a 14-ft cani ster i n  I NEL casks  wi l l  be 

d i ff icu l t  and l imi ted by fac i l i ty c apab i l i ty ana c ask i nterfaces to 

spec i f i c  fac i l i t i es . S i nce the TAN-b07 fac i l i t ies  cou l d  repackage the core 

mater i a l s ,  the l im i tat i ons and d iff icu l t i es do not seem to  be a prob l em .  

I t  i s  poss i b l e  t o  move a cani ster, if  necessary , w i th the LHM . I t  mi ght be 
worthwh i l e to bui l d  an adapter for the LHM ,  because i t  wou l d  a l l ow d i rect 

i nterfac i ng w i th HFEF-N .  Th i s  wou l d  sol ve the potent i a l prob l em d i scussed 
i n  Sec t i on 2 ,  i f  HFEF-N i s  requ i red to rece i ve f u l l -s i zed c an i sters . 

Sma l ler core exami nat i on samp les  cou l d  be transported from one I NE L  

f ac i l i ty t o  another i n  any of several casks . These are a l so shown i n  

Tab le  1 .  They i nc l ude a s i ng l e  fami ly of sma l l casks ca l l ed "Hot Ce l l  

S amp l e "  casks . I t  i s  e v i dent from t h i s  l i st that there are many opt i ons 

for mov i ng samp l e  materi a l s .  A l l casks in Tab le  1 are cert i f i ed for 

t ransportat i on of f i ss i l e mater i a l  between I NEL f ac i l i t ies . A l l have 

transporters avai l ab l e  on-s i te .  
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TABLE 1 .  I NE L  CASK DATA 

Cuk N�r 
( l'Wn�r or 

Progr•} 

l ... ( ANl ) 
l f BP-Z ( P8f )  

HH F  - 4  ( ANt ) 
W h H �  
e l�phant f :  
( TWA ) 
T-2  (A" ' ) 

RM- 1 6  ( ANL )  
Hot ce l l  
� -. le 
( IJIH )  

a .  Pu . 
b .  U-Pu • h . 

T ot a l  Wetrt 
- { T 
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25 

1 3  

1 0 . 8  

1 0  

1 4  
0 . 2  to 4 . 8  

c . Or �qu ha l en t . 

I n t e r n a l Ot�n� l on� 
- - ·  . - - - - -- -- ·- - - - - - - -

length Dt <�lllf' t er 
{in .) l in .) 

360 20 

1 6 3 . 75 9 . 7S 

94 4 

6 1 . 5  6 

1 1  3 . 7S 

6 5  s 
4 . 2  to 1 4 . 5  1 . 6 t o  7 . 75 

Mu t-
_f!!_k load t ni 

Sh te1dtng UZ35 
F t n t le Deuy 

Th td.�n Mater t a l  �·t 
M a t e r I a  1 l t n .) (kg) _1&. - - - - -

u 4 5 . 9• 1 00  

Pb 5 . 3  0 . 4  

Pb 1 4  6 1 000 

Pb 1 0 . 3  1 . 3  1 000 

Pb 9 . 5  1 .  7 1b 208 
U-Pub 

Pb 1 4  o . cc 1 50 

Pb o . cc 

-F ac 1 1  t t1 

r rQfft 
· - - - -

Hf[F' 
PBF 

Hf H 

[ TR .  TRA 

HfEF 

HF H 

I IIEL 

l nterl acet 
T o  

E TR 
MTR , TAll . 
ARA- 1 .  TRA 
ICPP 

TAJI, AA A- 1 ,  
HHF 
TA,. 

TRA, TAll 

I N[ L 



4 . 2  Rai l road Fac i l i t i e s  

There are n o  rai l road fac i l i t ies a t  TAN o r  HFEF that connect to  an 

i nterstate rai l l i ne . I f  the TMI core cani sters are to be sh i pped by rai l 

road to  the I NE L , they wi l l  have to be off- l oaded at another fac i l i ty and 

trucked to TAN-607 . There are rai l road-rece i v i ng fac i l i t i es at the Centra l  

Fac i l i t i es Area ( CFA ) , Rad i oact i ve waste Mana�ement Comp l ex ( RWMC ) ,  I CPP , 
and the Nava l Reactor Fac i l i t i es ( NRF ) .  A l l of these fac i l i t i es have cranes 

w i th a 70- to 1 00-ton c apac i ty ;  any of them cou l d  off - l oad rai l casks onto 
sui tab l e  truck transporters for movement to spec i f i c  fac i l i t i es .  

4 . 3  Roads and B r i dges 

Accord i ng to  a rev i ew of the roads and bri dges on the I NEL s i te ,  casks 

and t ransporters we i gh i ng as much as  1 00 tons can trave l wi thout c l earance 

p rob l ems and w i thout exceed i ng the l oad l imi t .  
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5. PROJECT PLAN, COSTS, AND SCHEDUL ES 

Th i s  sect i on conta i ns a project management p l an ,  costs , and schedu les 
f or t he work of prepar i ng I NEL to rece i ve core mater i a l s .  Th i s  is  a pre
l i•inary project p l an . Sa.e of the sect ions have not been prepared because 
the s pec i f i c requ i rements cannot yet be def i ned . Th i s  fac i l i ty read i ness 
.ark p l an presents enough informat ion to demonstrate the feas i b i l i ty of 
perfon.ing the TMI -2 Core Act iv i t ies Program at I NEL . The data f rom th i s  
p l an w i l l  be i ncorporated i nto the TMI -2 Techn ica l Support and Project s  
Off ice Progr .. P l an .  

Ne i ther the projec t p l an nor costs for the actua l Core Act i v i t ies 
Program are i nc l uded i n  th i s  sect i on .  I tems such as  hot ce l l  costs for 
•ateri a l  hand l i ng and s amp l e  exami nat i on must  be der i ved from the post
i rrad i at ion exa.i nat i on p l an ,  wh ich i s  not ava i l ab le  at  th i s  t ime .  Other 
expenses , such as those assoc i ated w i th the Env i ronmenta l Mon i tor i ng 
Progr .. , f ue l s torage , HP surve i l l ance , etc . ,  are to be i nc l uded i n  the 
ex .. i nat i on and s torage costs . 

5 . 1  I NEL Fac i l i ty Read i ness Project P l an 

Data acqu i s i t ion concern i ng the acc i dent sequence at the Three Mi le  
I s l and Un i t-2 ( TM I -2 )  fac i l i ty i s  a pr imary concern to  the nuc lear i ndustry . 
As par t of a nat i onwi de s t udy, examinat i on and ana l yses of core debr i s  w i l l  
be performed at I NEL . These examinat i ons are to prov ide ana l yt i ca l  inform
a t i on necessary to unders tand the TMI -2 acc ident sequence . They w i l l  a l so 
prov ide a data base that can be used to pred i ct  nuc l ear fue l behav ior dur ing  
degraded-core-coo l i ng s i tuat i ons , and pos s i b ly i dent i fy areas for des i gn 
i�rove-ent .  

As part of the TMI -� Core Act iv i t i es Program,  the status and capab i l i 

t ies of the I NEL fac i l i t ies that might  be used for fue l exami nat ion were 

rev iewed . Three types of fac i l i t ies were cons i dered necessary : rece i v i ng ,  

s torage , and exam i nat ion . The rev iew determ i ned what capab i l i t ies or 

def ic i enc ies ex i st at the fac i l i t ies and ident i f ied the admi n i strat i ve 

requi rements for receipt of the core exam i nat i on samp l es . 
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5 . 1 . 1 Proj ect Objec t i v es 

The I NEL read i ness proj ect dev e l o ped three types of object i ves : 

1 Techn i c a l - -The project w i l l  prepare I NE L  f ac i l i t i es to s af e l y  

rece i v e ,  s tore an d ,  e x am i ne the TMI - 2  core . These prepar a t i ons 

sh a l l i nc l u de phys i c a l  mod i f i c a t i on s  to f ac i l i t i es as we l l  as 

procedu res an d person n e l  t r a i n i n g needed to h an d l e  the c ask s ,  

c an i s ters , and core s amp l es .  

1 Sched u l e - - Th e  TMI - 2  core ma ter i a l s  are sched u l ed to s tart s h i p

men t  to the I NEL i n  ear l y  F Y -85.  A l l pre par a t i on for rece i pt of 

the core ma ter i a l s  shou l d  be done by the end of F Y-84 . Prepara

t i ons for s amp l e  ma ter i a l h and l i ng and e x am i n a t i on shou l d  l ar ge l y  

be comp l e ted i n  F Y-85 . 

1 Cos t - - F un d i n g  for the proj ect w i l l  come from o per a t i n g  and c ap i t a l  

eq u i pment fund s . S i nce a n umber of other programs w i l l  a l so b e  

us i n g t h e  f a c i l i t i e s ,  on l y  those mod i f i c at i on s  and f ac i l i ty o per

a t i on s  n eeded for rece i pt ,  s torage , and e x am i n a t i on of the TMI -2 

core sh a l l be f u n ded by th i s  progr am . 

5 .  1 . 2 Work P l an 

The work s cope i n  th i s  p l an covers preparat i on s  necess ary to r ec e i v e  

the TMI core . Cos ts for e x am i n a t i on and h and l i ng the s amp l e  mater i a l s  are 

cov ered i n  other p l an s . 

The work i s  d i v i ded i n to adm i n i s tr a t i v e  an d fac i l i ty-mod i f i c a t i on 

t as k s .  Admi n i s tr a t i v e  t as k s  cons i s t of prepar i ng doc umen ta t i on n eeded to 
. 

rece i v e ,  h an d l e , e x am i ne , an d s tore the TMI - 2  ma ter i a l s .  Th i s  docume n t a-

t i on i nc l u des s afety an a l yses , env i ronmen t a l  an a l yses , det a i l ed oper a t i ng 

proced u res , operat i on a l - s a fety req u i remen ts , secur i ty p l an s , q u a l i ty 

a s s u rance , and tr a i n i n g .  
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Mod i f i c a t i ons  neeaea to ensure safe hand l i ng ana s tora�e of t he s amp les 
•ll be m4ae to  any of the t ac i l i t i es . These tasks may be costed to  cap i t a l  
equ i�nt o r  operat 1 ona l f unds , a s  appropr 1 ate . A mod if icat ion may be an 
ac tu1l chanye to the fac i l i ty ,  ma i ntenance on a f ac i l i ty ' s  equ ipment i tem ,  
an  equ i�nt - i te. upgrade , o r  des i gn and f abr i cat i on o f  a hand l i ng too l . 

The work • i l l  be done accord i ng to project -management and systems 
eng i neer i ng techn i que s .  A projec t •anager sha l l contro l costs and schedu le 
requi r�nts . A systems eng ineer sha l l ensure that techn i c a l  c r i ter i a ,  
c Odes , stanaards , ana spec i f l c&t ions are i ntegrated i nto a l l phases o f  the 
proJect . I n  add i t i on , the systems eng i neer sha l l  perfor. trade-off stud i e s  
a nd  addres s  1 nterf ac es w t th other TMI -2 act 1 v i t i es ,  e . g  • •  cani ster des i gn .  

P l anni ng for the proJect i s  deve l oped t n  a detai led work breakdown 
s truc ture (W�� J . The w�� d i v i des ana subd i v i oes proJect  act i v i t ies i nto 
.. nageab le tasks that c an be accurate ly costed and schedu led .  The work 
w i l l  be contro l led by 1 nd i v idua l f unc t i on a l  oryan i zat i ons and approved by 
t he Techn ica l  S�rt ana Projects Off ice .  The funct i onal  organi zat i ons 
sha l l wr i te work packages and be respons i b l e f or work in  the i r  area of 
expert i se .  

S .  1 . 3  Project Oef 1 n t t t on 

F 1 gure 1g  shows the proJ ect  W�� . I t  g i ves an organ i zed aef i n 1 t ion of 
the necessary proJec t  work . lt 1 s  a product-or i ented structure cont a i n i ng 
ana lyt ica l stud i es ,  serv ices , and construct i on proJects . The tasks and 
e l �nts that compose the W8� are d i scussed i n  more detai l i n  Append i x  C .  

S .  1 . 4 �cnedu le  

F 1 gure tu presen ts an  abbrev 1 ated schedu le . Th i s  schedu le  shows the 
Jeaa t ime necess ary to comp lete the t asks def i ned i n  the was . I t  assumes 
t nat  tne f i rs t  core can i sters w 1 l l  be de l i vered to l NlL in  August or 
�ptember 1 984 .  A l so c r i t i c a l  i s  the date the core-debr i s  charac ter i st ic s  
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must be de l i vered so that the c r i t ica l i ty ,  env i ronmental , and safety 

ana lyses can be i n i t i ated . There i s  a three-month s l ack per i od from the 

beg i nn i ng of the read i ness rev i ew to de l i very of the f i rst  can i s te r .  Th i s  

a l l ows t ime for i ncorporat i on of the read i ness-rev i ew commi ttee ' s  comments 
and for DOE-10  rev i ew .  Another cri t i ca l  i tem appears t o  be fue l s torage 
r acks for the TAN-6U7 storage poo l . I n  order to de l i ver the f i rs t  r acks  i n  

1 984, the des i gn and c r i t ica l i ty analyses must  start i n  mid-FY-83 . Th i s  
req u i res that the core-debri s-character i zat i on data as we l l  as the s h i pp i ng 

can i ster des i gn data be avai l ab l e  at that t ime . 

If  the TMI core debr i s  can be characteri zed before the admi n i strat i ve 

document start dates , work can beg i n  on these documents at that t ime rather 

t han at the l ater dates shown on the schedu l e .  

5 . 1 . 5 Costs 

Tab l e  2 i dent if i es spec i f i c  tasks to prepare the f ac i l i t ies  for rece ipt 

and exami nat ion of the core . Estimated costs and comp l et ion dates for 

these tasks are i dent i f i ed where app l i cabl e .  Costs for documentat i on and 

procedure preparat i on have not been determ i ned , but wi l l  be i dent i f i ed 
l ater . 

Append i x  D contai ns a brief descr ipt i on of the scope of these mod i 

f i cat i ons as they are now known . Work conti nues to update the scope of the 

mod i f i cat ions and the cost est imates . 
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TASLE 2 .  FAC I L I TY AhO EQU I PMEhT PMEPAMAT I ON FOk CURt ACT I V I T I E S PkOGRAM 

Est imated 
Cost Coa., let ton 

Desc r ipt i on (SK) Date 

TASKS I N  PREPARAT ION FOM COKE RECE I PT 

Refurb 1 sh TAN-607 Hot Shop crane 555 1 2/ 1 /83 

Des i gn and f abr icate fue l  s torage 460/g75 FY-83/FY84 
rack s  4/ 1 /85 

Repa i r  rad i at ion mon i to r i ng equ i pment 1 55 1 0/ 1 /83 

Rep l ace TAN-607 Hot )hop door seal 1 30 1 0/ 1 /83 

f abr icate and des i gn cask u n l oad i ng 25  7/ 1 /84 
s t and 

kefurb i sh poo l c rane 40 7/ 1 /84 

Refurb i sh SES personne l door 40 1/ 1 /84 

Refurb i sh poo l cart � �  4/ 1 /b4 

TASKS I N  PREPARAT ION FOR COKE EXAM I NAT I ON 

Kefurb i sh TAN-607 overhead man i pu l ator 1 85 1 2/ 1 /83 

Prepare ex�i nat 1on and s amp l e  hand l i ng 1 , 260 10/ 1 /86 
equ i pment ( aggregate ) 

Refurb i sh Hot Shop ut i l i ty pedesta l 375  1 0/ 1 /84 
stand 

R ep l ace SES room door sea l s  430 1 0/ 1 /84 

Ref u rb i sh THC personne l door 95 10/ 1 /85 
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APPEND I X  A 
TM I -2 CORE CHARACTER ISTICS  

T he par..eters be l ow prov ide a descript i on of the ori g i na l  TMI -2 core , 
and an asses�nt of current core cond i t i ons . 

Reactor type 

F ue 1 as sellb 1 y 

NUIIber 
length 
C ross Sec t t on 

Enric�nts ( 3 ) 

Fue 1 rods 

Act i ve l engt h 
Outs i de d i ..eter 
P i tc h  

Rods/assy 

Contro l rods 

Contro l  rod assy ' s/core 
Con t ro l  rods/assy 
Outs ide d i ameter 

1 Origi na l Core 

Pressuri zed Water Reactor ( PWR ) 

1 77 i n  mod i f i ed 1 5  x 1 5  array 
165 . 625 i n . 
8 . S87 i n .  sq .  

1 . 981 
2 .641 
2 . 981 
2 . 571 core average2 

1 44 i n .  
0. 440 i n .  
0 . 568 i n .  
208 

6 1  
1 6  
0 . 440 i n .  
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Ax i al power shap i ng rods 

APS rods assy ' s/core 

APS rods/assy 

outs i de d i ameter 

Burnab l e  poi son rod s 

8 

1 6  

0 . 440 i n .  

Poi son rod assy ' s/core 68 
Poi son rods/assy 1 6  

Mater i a  1 s 

Fuel  

Fue l rod c l addi ng 

Ceramic  spacer 

Spacer grids  
Contro l rod poi son 

Contro l rod c l add i ng 
Ax i a l  power shap i ng rod 

poi son 

Ax i a l power rod c l add i ng 

Burnabl e  po i son rod 

poi son 

B urnab l e  po i son rod 

c l add i ng 

R ubb l e  bed3 • 4 

uo2 
Z i rcaloy 4 

Zr02 
l ncone l 7 1 8  
80% Ag , 1 5% I n ,  5 %  Cd 

304 SST 

80% Ag , 1 5% I n ,  5% Cd 

304 SST 

AL2o3-Bl 

Z i rca l oy 4 

Present Core 

Est imated temperatures i n  the core probab ly  

ox i d i zed and embr i tt l ed the fue l rod c l ad
d i ng . Any fue l  pe l l ets  i n  contact w i th 

mo l ten c l add i ng wou l d  d i sso l ve ,  form i ng a 

l i qu i d  phase z i rcon i um-uran i um-oxygen 

mi xture . The est imated temperatures wou l d  

a l so have me l ted the Incone l spacer g r i ds , 
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F ue l  assemb ly stubs3 • 4 

Fue l assemb l ies  i nt ac t
4 

Quant i ty of debr i s  and 
t n t ac t  rods 3 

Oebr t s  

l �tac t  rods and s t ubs 

s t a i n less  s tee l core component s ,  and Ag- l n-Cd 
contro l mater i a l . Other components 1 n  the 
c ore reg i on were the AL2o3 -s4c poi son 
rods , gado l 1 n i a-uo2 rods from two test 
assemb l i e s ,  bery l l i um-n i cke l brazements ,  and 
i ns trumentat ion .  Quench water i s  thought to 

have fractured the a.br 1 tt led fue l  rods dur ing 
quench i ng of the c l add i ng and f ue l .  Th i s  
wou ld  form a debr i s  bed severa l feet deep 
w h i ch conta i ns the mater i a l s  d i scussed above . 
I t  i s  genera l ly conc l uded that 40 to 50 I of 
t he core i s  f ragmented and that the s i ze ot 
the fragmented part ic les w i l l  range f rom a 
f ew m icrons to a few cent imeters , wi th the 
bu l k  of the mater i a l  1 n  the mi l l imeter
to-cent imeter range . 

T he rubb le bed descri bed abOve i s  expected to 
l ie on top of the i nt ac t  stubs of fue l  
assemb l i es .  The f ue l  assembly stubs may be 3 
to 6 f t  long at the core center l i ne and 
l onger near the core per i phery . 

Current ev i dence, a l though l imi ted , supports 
the theory that i ntac t  fue l  asselb l ies  ex i s t  
at the per i phery of the core . 

1 40 , 000 to 184 , 000 l b  (63 , 500 to 83 , 500 kg ) 

70, 000 to 1 1 3 , 000 l b  ( 3 1 , 750 to 5 1 , 250 kg ) 
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Core fue l mass 

Decay heat 

M . 2 ax 1 mum 

M i n imu�5 

Rad i at i on 

1 80, 560 l b  { 8 1 , 900 kg ) 

330 l b  ( 1 50 k g )  

0 . 32 watt/kg 

0 . 1 0  watt/kg 

1 06 to 1 07 R/h on contact ( ent i re core ) 
1 03 to 1 04 R/h on contact ( cani sters ) 

F i ss i on product i nventory2 

Ca lcu l ated for ent i re core 

E l apsed t i me s i nce shutdown-- 1 . 8  x 1 08 s ( 5 . 7  years ) 

F i ss i on Produc t (Curi es) 

Krypton 85 6 . 69 X 1 04 

Stront i um 90 6 . 99 X 1 05 

Yttr i um 90 6 . 99 X 1 05 

Ruthen i um 1 06 5 .  78 X 1 04 

Rhod i um 1 06 5 . 78 X 1 04 

Ant imony 1 25 1 .  28 X 1 04 

Ces i um 1 34 1 .  96 X 1 04 

Ces i um 1 37 7 . 36 X 1 05 

Bar i um 1 37 6 . 97 X 1 05 

Ceri um 1 44 1 . 49 X 1 05 

Praseodym i um 1 44 1 . 49 X 1 05 

Prometh i um 147  7 . 23 X 1 05 

Europ i um 1 54 4 . 29 X 1 03 
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Mater 1 a l  
We ight  

ot -ter 
Length 

C losure 
Quant i ty 

�torage spac i ng 
Length of storage 

R ep resentat i ve Casks 

Type of carr i er 

Sh i pp i ng cask 

Out s i de d i ameter 
Length 
We ight  
Type 
Can i s ter l oad i ng 

Gross we i ght- t ruck , c ask , 
crad le and f ue l  
c on ta i ner 

F ue l  Can i sters 

SST 

500 to 2000 1 b 

1 f t  
1 4  f t  
We lded o r  bo l ted 
2SO ( es t . )  
2 f t  centers 
�5 years 

Truck/ ra i l road 

I F  300 Cert . 
�o . goo l  

5- 1 /2 f t  
1 7- 1 /2 f t  
70 tons 
Top l oad ing 
4 

100 to 1 05 tons 

A- 7  

Truck 

�L I 1 / 2  
Cert . �o . 901 0  

4 f t 
1 6- 1 /4 f t  
2 5  tons 
Top l oad i ng 
1 

35 to 40 tons 
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APPE ND I X  Ba 

RAD I AT I ON F I EL D  FMOM 250 TMl FUEL ASSEMBL I E S I N  CANAL 

The rad i at ion f ie ld fro. 250 TM I f ue l  assemb l tes has been ca lcu l ated 
at a pos i t i on 1 f t  above the cana l water surf ace . The assemb l ies , assumed 
to be 1 79- 1 / 2  1 n .  l ong, conta in  208 f ue l  rods per assemb l y .  Each assemb ly 
i s  conta i ned in a can i ster 13- 1 /2 i n .  in d i aMeter . The center-to-center 
d i stance between t he assemb l ies i s  18 i n .  The 2 50 assemb l 1es  we re p l aced 

i n  two stacks of 1 5 ,  per stack ; each stack i s  f i ve assemb l ies h i gh and 
three w i de .  The two s t ack s  are in l i ne w t th an end-to-end d i st ance of 
2 f t .  The depth of t he water was ca lcu l ated f rom the surf ace to the 
c enter l i ne of t he top assemb ly.  The source term for t he c a lcu l at i on was 
obt a i ned f ro. Reference 1 .  The rad i at i on f ie ld was ca lcu l ated us i ng t he 
I SOSHL0- 1 1  coaputer c0de .2 The resu l t  i s  graphed i n  F i gure B- 1 .  

The •i n imum depth of water requ i red for recommended max imum exposure 
d u r i ng hand l i ng and s torage i s  as fo l lows : 

K ad 1 a  t l  on F i e 1 d Depth 

{IIIR/h) {ft) 

500 4 . 2  

0 .  1 8 . 8  

1 •  Append i x  8 i s  an ed i ted vers ion o f  P .  E .  W i ldenborg ' s  letter to 
G .  H . /Berg l and , •Kad t at t on F t e l d  f rom TM I Fue l  in TAN-607 stor age poo l , •  
W t l d -2 -83 , June 2ij , 1 982 . 
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1 o - 4 
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Depth: water surface to top fuel assembly centerline (ft.) 

I N EL 2 3299 

F i gure B- 1 .  Rad i at i on f i e l d at a po i nt 1 f t  above the water  surface . 
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APPEND I X  C 
WORK BMEAKOOWN STRUCTURE D I CT IONAR Y 

T he fol l ow i ng paragraphs d i scuss the tasks and e l ements shown t n  the 
was of Sect i on s .  

Project Management 

1 .  Projec t AO.i n 1 strat ton p rov ides management requ i red to contro l  
project costs and schedu l e .  Th i s  i nc l udes costs  of prepari ng 

reports , present at i on mater i a l , and trave l .  

2 .  Syst�s Engi neeri ng prov i des for the preparat ion ,  contro l , and 
i ntegrat i on of techn ical  parameters to ensure compatabi l i ty of 
phys ica l , func t i ona l , and program i nterfaces . The f i rst  year ' s 
work w1 l l  be spent on t rade-off stud i es , e . g . , s torage methods , 
s i esm1c c r i teri a ,  and requi rements for i nd i v idua l work packages . 

3 .  Conf igurat i on Contro l estab l i shes the ident i f icat i on ,  contro l , 
and account i ng for a l l des i gn and performance , exami nat ion-samp l e ,  
a nd  safety document at i on .  

4 .  Qual i ty Assurance and Safety prov ide for des i gn reviews and 
procur�nt , fabr ic at i on ,  i ns ta l l at i on ,  and operat ions support . 

Safety and Env i ronmental  

1 .  Env i ronmental  Assessment coord i nates and prepares env i ronment a l  

doc�ntat ion needed for the projec t  • •  

2 .  Safety Ana lys i s  Report (SAR) wi l l  be rev i sed to cover new 

operat i ons and hazards presented by t he projec t .  

3 .  Qperat t ona l Safety Requ i rements w i l l  i nc l ude rev i s ions to 

ex ist i ng OSR def i n i ng the cond i t ions and management contro l s  

needed for safe operat ion of t he projec t • 

• 
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4 .  Cri t i ca l i ty Analys i s  i s  an ana lys i s  for ensur i ng that s torage and 

hand l i ng of the c an i sters fa l l w i th i n  c r i t ica l i ty and s afety 

l i m i ts . 

Fac i l i ty Mod i f i cat i ons 

1 .  TAN-607 f ac i l i ty mod if icat i ons i nc l ude the des i gn ,  procurement , 

fabri cat ion,  and i nstal l at i on needed at the TAN-607 f ac i l i ty .  

2 .  Other Fac i l i t i es mod i f i c at i ons are those necessary for the 

exami nat i on programs in fac i l i t ies  other than TAN-607 

Operat i ons 

1 .  Detai l ed Operat i ng Procedures and Manual s  wi l l  be prepared for 

rece i v i ng ,  hand l i ng ,  exam i n i ng ,  and stori ng the core mater i a l s .  

Addenda to operat i ng manual s ,  SODs , etc . ,  w i l l  a l so be prepared . 

2 .  Trai n i ng wi l l  be pro v i ded to operat i ons personne l so they w i l l  be 
ab le  to recei ve and hand l e  the c as k s ,  c an i sters , and s amp l es 

requ i red by the program . 

3 .  Hand l i ng Too l s  for casks ,  cani sters , etc . wi l l  be des i gned , 

fabricated , and tested . 

4 .  Read i ness Rev iew wi l l  be arranged pr ior to rece i pt of the f i rst  

cask  to ensure fac i l i ty and personne l read i ness . 
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APPEND I X  0 

DESCR I P T I ON Of FAC I L I T Y MOD I F ICAT I ONS FOR TAN-607 

The i te.s l i sted t n  th i s  Append i x  cover on l y  the major upgrade , 
.ad i f iclt i on ,  and refurb l Shment ac t i v i t ies . Hand l ing dev ices and f i xtures , 
and s a-p l e  t so l lt i on/preparat i on/exaMi nat ion equ i pment 1 n  Tab l e  2 are 
e i ther sel f -expl anatory or represent aggregates of numerous sma l l i tems . 

Hot  Shop 

100-ton Crane E l ec tr ica l  Contro l 

Rep l ace the ex 1 s t 1 ng ac crane contro l system w i th a de dr i ve sys tem 

and s u i tab l e  contro l s .  

Overhead Man ipu l ator Refurb i shment 

Ref urb i sh t he br i dge . tro l l ey-ho i s t exter i ors , and Par 7000 assemb l y .  
Repl ace worn parts .  bear i ngs . c l utches . etc . Procure and i nsta l l new power 
c on tro l cen ter i f  requ i red for dependab le  operat ion .  

Repa i r  Rad i a t i on Mon i tor i ng Sys tem 

The present rad 1 a t i on mon i tor i ng system needs work to make i t  f u l ly 
opera t i ona l and ma i n t a i nab l e .  Mod i f icat ions to some of the e l ectron ics are 
requ i red to rep l ace obso lete  c omponen t s  w i th new off -the-she l f  parts . Some 
of the h i gh vo l tage l i nes need rew i r i n g .  As -bu i l d i ng of system drawi ngs i s  
requ i red . 

Ho t  Shop Door Sea l  

The Ma i n  door to the Ho t  Shop requ i res new sea l s  to ensure negat ive
pressure air  f l ow dur i ng operat i on s  w i th i n  the fac i l i ty .  
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Refurbi sh Hot Shop Ut i l i ty Pedes tal s  

The ex i st i ng uti l i ty serv i ce pedestal s i n  the Hot Shop shou l d  be 

refurb i shed so that serv i ces no l onger needed c an be removed and those 

s t i l l  requi red can be upgraded to prov i de re l i ab l e  performance . Th i s  wou l d  

requ i re rep l ac i ng so l eno i d  v a l ve s ,  p i p i ng ,  and e l ectrica l  servi ce con

necti ons . The ex i st i ng control stat i ons  swi tches in the ga l l er i e s  and the 
power re l ay pane l i n  the equ i pment room shou l d  be rep l aced . 

Spec i a l Equ ipment Serv i ce (SES) Room 

SES Door Seal 

A seal must be prov ided for the mai n  SES doors . Th i s  seal must be 

capabl e  of prov i d i ng a seal when the door i s  c l osed , as we l l  as when i t  i s  

open,  to ensure negat i ve-pressure a i rf l ow dur i ng operat i ons i n  the Hot Shop . 

SES Personne l Door Seal 

The ex i st i ng personne l door shal l have a sea l  i nsta l l ed to ass i st w i th 

negat i ve-pressure ai rf l ow .  

TAN Hot Cel l (THC) 

Personne l Door Refurb i s hment 

The motor dri ve assemb ly  and e l ectrica l  contro l s  wi l l  be refurb i shed . 

The door-rol l er bear i ngs wi l l  be rep l aced and a new seal  i nsta l l ed .  

Macro Exami nat i on Capabi l i ty Upgrade 

P rov ide for photography deve l opment and procure a c amera w i th VCK . 

Photography work entai l s  procurement and i nsta l l at i on of a back l i ght i n g  

system for fue l bund les  and for mi rror photography of s l abs , a proces s  

wh i ch e l im inates a l l shadows . Prov ide the capab i l i ty t o  g r i nd and pol i s h 

l arge samp l es and set up a pott i ng system. 
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Automat ic  We l d i ng/ Cann i ng System 

P rov i de and i ns ta l l equ i pment i n  the hot ce l l  for remote l y  sea l i ng and 

vent i ng can i sters . Th i s  i s  to be used to recan sample  mater i a l s  for sh i p
ment to  other l aborator tes . I t  i nc l udes a l l f i xtures for hand l i ng and 
hold i ng the can i s ters . 

Sect ion i ng Saw 

P rov i de remote sec t i on i ng saw f or cutt i ng fue l assemb l ies for 
ex .. i nat i on . 

Fue l Storage Rack s 

Des i gn and fabr icate f ue l -poo l  s torage racks for an est imated 
250 can i s ters . Racks w i l l  be modu l ar i n  des i gn .  Fabr i cat ion and i nsta l 
l at i on w t l l be conduc ted i n  stages to prov ide for the actua l number of 
can i sters to be rece i ved .  Al so i nc luded in  th i s  l i s t i ng are racks for 
s tor i ng s amp l e  •ater i a l s  s e l ec ted and i so l ated for exami nat ion .  These 
racks  w i l l  be separate from the ma i n  can i ster storage rack s ,  a l though s t i l l  
i n  the TAh s torage poo l ,  due to the ant ic i pated sma l ler s ample  can i s ter 
S l Ze .  
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