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March 1~ 1983 
4410-83-L-0030 

Attn: Dr. B. J. Snyder, Program Director 
US Nuclear Regulatory Commission 
Washington, DC 20555 

Dear Sir: 

GPU Nuclear Corporation 
Post Ofl1ce Bc..x 480 
Route 44 1 South 
t"llddtetown. Pennsylvania t 7057 
717944-7621 
TELEX 84· 2386 
Wr•ter"s D11ect 01al Number: 

Three Mile Island Nuclear Station, Unit 2 (TMI-2) 
Operating License No. DPR-73 

Docket No. 50-320 
TMI-2 Core Accountability 

Attached for your information is the GPUNC Technical Plan 
for Core Accountability at TMI-2. 

Your letter of June 23, 1982, provides some guidelines on 
developing a special nuclear material accountability program 
for TMI-2. Based on this letter and subsequent discussions 
with members of your staff, the attached Technical Plan for 
TMI-2 Core Accountability was developed. This Plan provides 
the basis to develop detailed procedures concerning 
activities which have an impact on core accountability. 
GPUNC's review of this program indicates that it is in 
compliance with existing regulations. A copy of this 
Technical Plan has been provided to the on-site office of 
the Department of Energy (DOE) for information purposes. 

With respect to the list of components comprising the original, 
as-built core provided on Page 2 of the attached document, 
some clarification is needed. The original core contained 40 
orifice rods, all of which were removed prior to the accident. 
Two different, modified orifice rods were then re-placed to 
holddown the neutron sources (listed in Item 7) in place. d 
Hence, Item 8 which lists that 38 orifice rods were removed ~(/C> { 
is technically correct, but may be misleading lacking this ~ 
explanation. 
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GPU Nuclear Corporation 1s a subs•d•ary ol the General Put>hc Utthl•es CorporatiOn 



Dr. B. J. Snyder, Program Director 4410-83-L-0030 

If you have any questions on this Technical Plan, please 
contact Mr. J. J. Byrne of my staff. 

BKK/JJB/jep 

Attachment 

Sinc~rely, 

d ;(, 1.1 

B. K. K~ Direct~~~g~-2 

CC: Mr. L. H. Barrett, Deputy Program Director - TMI Program Office 
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SU4MARY 

lhls plan describes GRJtc's progr11n to dischuge its legal responsibility or 
aCCCU'It1ng for 1MI-2's core. fltPlasis is placed on identification, where 
possible, or intact core camponents and estaation of the aggregate weight of 
ccqxments re.,ved from TMI-2's core. ·eonversely, eqilasis is not placed on 
.eigrl.ng because or the •n-rem caanit:IICnt that would be req.Jited. Weigrl.ng 

C aay be performed at some other facility in the future but that is not 
• suggested as a conmitment or requirement. Rather, aecou1tab1lity by item is 

the thl\lst or this plan. AcCOUltability is established by defining GAK's 
philosophical position, presenting the basis for accoootability, and 

f describing the 11ethods to be eqlloyed for each category or gro~ or core 

•terial. 
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SECTION 1.0 

INTROOl.CT ION 

( This doculent describes GRJte•s program for acCCUltability or special ruclear 
•aterial (!HC) dur1RJ the re10val or the mactor core and during 
decont.ination and cleanl4l or the reactor coolant system and interfacing 
auxiliary systems. 

GFUN: is required to acCOU'lt tor nuclear fuel in its possession. Normally 
11111ployed 11ethods or acceu~Ung for fuel are not practical because or the 
condition or the fuel and the radiation levels associated with the fuel. As a 

( result or the accident at TMI-2, a wide spectrun or conditions exist in the 
core. These conditions lilY ra~e from intact assemblies to degraded 

assemblies to totally failed assemblies with attendant dispersion or 
irradiated fuel throug,out the mactor coolant system and interfacing 

( auxiliary systems. This plan establishes an acccx.nting method and, at the 
same time, considers the existing fuel conditions and radiation levels and 
their impact on operating persomel. 

( 

L 

( 

( 

~ .. Accountability is established by: 1) defining GPUN:'s philosophical position; 
2) presenting the bases for ICCCUltability; and .J) describing the 111ethods to 
be applied to each category or grot4l or core ~a&terial. The· issues or 
safeguards ana criticality are also addressed. 
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SECTION 2.0 
FQSIT U»f ON ACrll.M' ABILITY 

GRJN:'s objective is to account for lMI-2 total core to the greatest extent 
practical. 

The total core in the context or this daa.ent on acCOU"'tability is defined 
as: lhat complex or CCJIIIC)Onents CCJDprising the original as-built core. 
lnclu1ed in the original core were the following items: 

1. 
2. 

Ole t.Jndred and seventy-seven fuel assemblies 
Si)(ty-one full length control rods 

3. Sixty-eight burnable poison rods 
4. Ei~t axial power shaping rods 
5. Seventy tt»lddown fixtures 
6. F1 tty-two SPND/incore therm~le instrumentation strings 
7. Two neutron sources 

8. (The thirty-eidlt orifice rods were removed before the accident.) 

( GRJN:'s intent (subject to data provided by future data aquisition tasks) is 
to account for the total weig,t or the c:onOination or the original fuel plus 
the canponents caDprising the total original core. The weight or each or 
these original core c~nts is known or can be established to a high degree 

( or accuracy. GRJHC will establish an "as-bull t• weight for the total core and 
will establish a record or all material removed. Rearc11iation or the 

"as-built• weight to the "as shipped" weight will be performed as weight 
determination permits. Because or man-rem and ALMA concerns, this plan does 

( ... not require the weighing of material ranoved. The primary ll!thod or 

l 

( 

( 

· accourtability is •item control", althoug, weights uy be detel"'llned as 
described in Section 4.0. 

-2-



( 

SECTION 3.0 

BASELINES FOR ACalHTASILITY 

( 3.1 BASIS FOR 9t4 ACal.NT ABILITY 

The basis for the total inventory of SN4 in the TMI-2 core is the original 
1ndiviclJal fuel assemblies' inventory" as provided on F'om OCE/tK 711\1. This 

( inventory is IDOdified by the uranilllt c~t1on and plutoni~.r. procU::tion and 
decay due to operation of the teactor and the decay tillle sin:e March 28, 
1979. This inventory has been calculated based on the fuel in the core during 
power operation. CUrtent core isotopic inventory contiooes to be maintained 

r in accordan:e with TMI-2 Administrative Procedure No. 1025. This is being 
perfotmed to demonstrate caapliance with the regulation; however, PI..AAA 
controls preclude strict coqlliarce with these procedures. The inventory 
runber from Procedure 1025 will serve as the baseline for the 1\Jel 

( accountability. 

3.2 BASIS FOR COf£ al~ENTS ACClJlHT~ILITY 

( The baseline weight or the core canponents will be detetm1ned by using the 
original •as-fabricated" wei{llts. Where such infomation is not available, 
the CDq')Oneflts• weight will be estimated by: 

( 

( 

(. 

( 

(. 

• 
1) .. Identifying the dimensions or the ~nts from drawings and 

other available records. 

2) Identifying the material used in the fabrication or the core 
components from drawings and other available records. 

Us!~ the core c~ts• dimensions and materials or fabrication, 
the weight of each respective canponent will be calculated. 

-3-



( 

( 

( 

( 

( 

( 

( 

( . 

( 

SECTION 4.0 

tETHlOS FOR ACcnM'ABILnY 

The •terial in the core will be categorized into tour grol.pS based on the 
unique nature or each gro~. As data acquisition activities continue, these 
categories •Y chanJe. 

l. 

2. 

3. 

4. 

Intact Fuel Assemblies - Fuel as~lies that visually appear to be 

intact. 

Damaged Fuel Assenbl1es - Fuel assellblies with degraded ~per 

portions but partially intact on the bottc.; this also includes 
visually intact fuel asseaolies damaged durir"G reiDval. 

Debris - Debris is generally described as •1\bble•. Debris is that 
11aterial coq:~rised ot mechanical CDq)Onents, portions or mechanical 
CCJI1)0nents, fuel pellets, portions ot fuel pellets, and generally 
nondescript small pieces. Debris •Y be located within the core 
area, or out ot the core in ttr- reactor coolant piping or auxiliary 
systems• components. 

Dissolved or Solid Fuel Material - Fuel material dissolved or 
suspended in t.'1e water in the RCS and interfacing auxiliary 
systems, or embedded within or attached to tools, piping, walls, 
and floors. 

4.1 ACCOlHTJelLITY- INiACT FlE.. AS~MELIES 

The method ot accounting tor intact fuel asserrt»lles will be •item" 
accountability. The general approach tor accountability is as follows: 

1. A fUel asserrt»ly removed intact will be accounted tor by its 
identification number. 
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2. 1he original weight 8nd 9tc inventory content or the intact fuel 
asselllbly will be established fro11 original plant records. (Because 
the weight or an intact fuel assesllbly is known rrom original plant "' 
~cords, it is not necessary to use any ott-er 11ethod to deteradne 
the weight or an intact assedlly durif'"G removal operations.) 

3. GPUN: will record the altOUlt: of fuel and the c~ts original, 
weight in the accountability records • 

4.2 ACOJlHTieiLID - OAMACED FlEl.. AS~B.IES 

C 1he method or accoli'1Ung ror damaged fuel assemblies wlll be on an item by 

item basis. The priaary aaethod or fuel quantity determination will be by 
estimation. The general approach ror accauntab111ty is as follows: 

{ 

( 

( 

1. 

2. 

3. 

A demaged fuel assembly will be accounted for by its identification 
runber, if possible. If identification is not possible by this 
means, the relative location or the assembly in the core will be 

used to identify the fUel assembly and/or debris. 

The damaged ruel assembly and any associated debris will be 

packaged in a camister and the weight estimated. 

GAJN: will record the estimated amount of fuel and the coqM)I'lents 
estimated weight in the accountability records. 

4.3 ACOJlHTieiLITY- DEBRIS 

The •ethod or aceot.nting for debris will vary depending on the kind of 
debris. Debris will raroe from canplete ~echanlcal ccnponents and portions or 
•echanical CDq)Onents to a gravel-like mixture of 118terials containing fuel 

( pellets, portions or fuel pellets and small pieces or lllechan1cal components. 
The general approach for accountability is as follows: 

( 

( 
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1. 

2. 

3. 

Debris that is large ~ will be reaaoved as intact pieces; the . 
approx!~~&te area or reiDval will be noted; and the piece will be 

identified, if possible. other debris will be ident1f1ed by 

general description (!.e., alxture or broken fuel pellets or pieces 
or fuel rods), if possible; and the approx!JIIate location or remc·,al 
noted. 

The method or determining the ~t1 ty or debris will vary 
depending on the kind or debris. The .weight or the mechanical 
CC!qX)nents, either coqllete or partial, will be est!JDated based on 
the original ca~~ponent weight. The weight or the mixtures or fuel 
and· mechanical coaponents will be estiaated based on volunetric 
quantity. 

(Rite will record the est!aated amount or fuel and estiaated weight 
or debris removed in the accountability records. 

4.4 ACall.NTABILITY - OISSQ.VEO OR sa.m FUEL MATERIAL 

l Dissolved or solid fUel material are likely to be (and have been) found in the 
following locations: 

( 

(.. 

l 

( 

( 

1. 
2. 

Reactor vessel bottom head and plerun 
Once through steam generator • s ( OTSG) ~per tube sheet and bottom 
head 

3. Reactor coolant purrps 
4. RCS piping 
s. 
6. 
7. 
e. 
9. 

Pressurizer 
Reactor coolant drain tank 
Dead legs in ma~, waste disposal, and decay heat system piping 
filters and deminP.ralizers in the letdown system 
Reactor building SIJI1l and auxiliary building SIJI1l 
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These forms or fuel aay be acCCU1ted for by either estillated wel"'t, radiation 
dose, or g~J~~Da .,ectro&Cq)y. The general IPP1'08ch for aCCCUltabil1ty for 
these f01111s or fuel are: 

1. F'uel 11aterial dispersed in the plant will generally be 

located by te110te ~eans; e.g., radiation dose usi~ the 
ceriun to fuel ratio, galllftB spectroscopy, or neutron 
detection 11ethods. As the •tedal is reaaovec:t, the 
approxillllte location fro111 which it is re1110ved will be noted. 

2. After the fuel aaterial has been collected in a safe 
container, the quantity or the fuel aaterial will be 

detel1ftined. A sample aay be taken to assist in determining 
the ...ult or fuel present. The wei"'t or aaterial reaoved 
will be estimated. 

3. GAJt£ will record the esti•ted IJIIOlrlt or fuel and estiiiiBted 
weight or material removed in the accountability records. 

• 

, 
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SECTION S.O 

SAFE WARDS 

GF\JtC will contiooe to eo111ply with the req.Jirements of 10 aR 73 regarding 
establistaent and aaintenance of a physical protection system for the 914 now 
in its possession. GRJtC does not believe that diversion is likely for the 
following reasons: 

1. The location and condition of the core and core debris 11ake 
diversion difficult. 

2. 

). 

The. security and radiation 110nitori~ capabilities at TMI-2's 
protected uea bouldary would detect any core •terial because of 
its contii'U!d hi~ activity. 

AcCOCXltabillty for fuel •terial (item control and/or weight 
estimate) will be perfomed by the sender and aaay, 1n some cases, 
be perfomted by the receiver. Where estimates are •de by the 

receiver, the receiver•s records will help wrify the 111terial 
quantity. A diversion of aaaterial in shipping would be noted by a 
significant difference between CPU and the DOE-selected receiver. 

4. lhe fuel ~~at erial has a very low enrichnent and plutonitJn content. 

-8-



( 

( 

( 

( 

( 

( 

( 

( 

( 

SECTION 6.0 
DUTICAUTY POTENTIAL 

Critlcallty potential will be 8ddressed in the erotneering relating to 
camisters, and the collection and shipping of the reactor fuel. 

• 
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SECTION 7.0 

I&'EJ£taS 

10 a:R 70 •oa.estic Ucensing of Special tb:lear Material". 

2. 10 Cf'R 71 "Packaging of Radioactive Material for Transport•. 

3. 10 aR 73 "Physical Protection of Plants and Materials" . 

4. M!llllrancbn of May 6, 1982, Mr. R. F. aJrnett to Mr. 8. J. Snyder, 

Three Mile Island, Lnlt 2, Fuel Ac~tability 

s. Letter or .l.Jne 23, 82 Mr~ 8. J. Snyder to Mr. J. J. B2rton, TMI-2 

Fuel Accountability. 
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lf'FENOIX A 

Memorandl.ID of May 6, 1982, Mr. R. F. Burnett to 

Mr. B. J. Snyder, T~ree Mile Island, Fuel Accoc.J"'tability 

(attached) 
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UtliTID It~ Til 
~UCLl£.R REGULATORY to:.•J.USSIDN 

~141NGTOW, D. C. ... , 

· ~AAY o t mz • • • 

l'.£tOPJJmUK FOR: lemard ~. Snyder, Program Director 
: T¥J Program Office, NRR 

• • 
JRDH: • Robert F. Burnett • IH rtetof-

• • Diviaion of Safeguards, IMSS 

• 

• 
SUBJECT: 'IMREE KJLE JSLAND, lmJT Z, FUEL ACCOUHTAIILJn 

• 
The Chairman 'tals stated that defueHng the Unit Z reactor tore at Three Hne 
Island, in a safe .anner, should havt tht highest prfor1ty. In this context. 
we htve reviewed ava11ab1t information regarding the expected forms, quant1tir 
and conditfon·of frradiattd nuclear eaterfal at the site and have concluded: . . . 

1. There is no credible scenario for theft or diversion of the irradiated 
nuclear ~ttrfal, and 

• l 

2. Any p~sfcal activity fnvo1vfng the fuel, other than packa,fng the 
irradiated special nuclear mtter1&1 in a safe package, wou d increase 
the hazard to personnel at the site. · 

. 
Since cater1a1 cont1"01 tnd accountability .rt~~ire:nents for the damaged core 
art not the primary concern for the safe removal of ~pec1&1 nuclear cater1a1 
fl"'m the site, w have dete~ined that fuel accountability at the site can be 
limited to item contt"Ol. Jn this ngard, a count of the asstl:lb11ts or groups 
of asse~11es that tift ber~ved II I vnft Should be aadt. For that atterie 
that cannot be re=ovt~ as a unit, . a net weight of tech shipment should be 
obtained. • 

Since the damaged reactor core ~'111 be transferred to DOE custod.v for study 
and evaluation, t:aets:~rements for Stl!'. content can be t-adt at tht receiver's 
site, wbtre facilities are available. 

· lC t;R 73.». •Req&:ir~nts for Phys1ci1 Pro~tttion of Jn-adiatt~· Reactor 
Fuel Jn-iransit,• ~st be fo11owtd. Sptcific deviation from ctrttin require: 
Sly be gi~n on I cest·b.Y·c&se basis, if 3ust1f1td. 

~·? ... - . --:1 ~·--~~ ..... ""· • '..:··'-~:~: .:J 
Robert F. lumett, Dirtctor • 

• 

• 
~vis~on of Safeguards, HHSS • 

• • 
• . . 

• 

. . 
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/PFENOIX B 

Letter of .J.Jne 23, 1982, Mr. B. J. Snyder to 
Mr. J. J. Barten, lMI-2 Fuel Acauttablllty 

(attached) 
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NUCLEAR REGULATORY :oi.tMIISION 

... IIIJitON.e. C. IIIII 
..... 0\~ .... 
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••••• 
~ 

octet 10. $0-JZO ., . 

( 11r. -'D'"' ·". Ia rton 
Acting Director If 110·1 
CPU Nuc1,ar Corporatfon 
P.O. IDx 410 

c. l.'SkiWMN 

AUG 0( 1982 tltddltt.own, PA 17057 
( 

Dear Mr. larton: . 
SUBJECT: 11U·Z Fuel AccontabtU~ • 

SubstQvtnt to tilt llovtQir 4, 1111 l!llttfng ••tween •RC and IPU 1ft fuel 
f accountabUit¥, the lftC lias •ve1oped ~,. cfeftnftfvt gutde1fnes for 

accountab11ft1 cfurfng dtfue1fng. If the Unit ·z core. In nvftwfftl 
avaf1ab1t fl\foreatfoft "farcffng tilt ••~cud fora, -uantfttu, and 
condition of apacfa1 nuc ear aattr1a1 (SNK), •• ••~• cfttlnlfMd that 
fut1 accountab11ft1 at tht afu can .. Uefted to ttea contrc1. In 

t ttaia "gard, a count of the aasemblfts or 1roups of asseab1fts that 
can •• rtiiOYtd u a unft abou1d " aadt. For that aattr tal that· 
cannot " removed u •· untt, 1 Mt wtfght of each lbipiDint should be 
abtafned. · 

Sfnct the d~eaged reactor core wf11 •e transferred to DOE cntody for 
study and iva1uttfon, Masure•nts for SNK content can be aadt at th1 
ncefver•a afta, where facnftfes are available. 

For tilt Jhysfca1 protection If the INK cfurfnJ transportltfoft to tht 
~E facUfty, tilt nquh .... nu If 10 CFl 73. 71 •atqufreMnta for 

.. 
••• • 

( 
Ph.rstca1 Prottctfoft of Jrradfated Reactor Fuel In-Transit,• aust •• 
followed. Spacfffc cfavtatfon from certafft requirteents •1 •• etven 
on a ~~•·•Y·CIIt .. sts, _tf ~ustffftd fa wrttfng to the IRC. 

( 

( 

cc: 

l 

. . 
. 

H. Fafnro~1 DOE 
11. l f&b1, uut 
l~~F. luraett 
H. laru 

• 

• 

.. ,~;d?: ·~~ 
ltmard ~. I r, Progrll) Dfrtctor 
Three Mile Js and Program Offtce 
Offt~ of luc1ear ltactor legulatfon 

_1:, ltng •. 
w. Llraon 
Set attacbed 1tit • 

• 
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