
August 24. lt79 

Docket File 150-320 
..-c/PDR 

Local PDR 
lMI/SEP r/f 
lMI Sfte r/f 
PSB/(lMI) r/f 
NRR r/f 

M£MOIWIDIJI FOR: .John T. Co111ns. Deputy Director 
Three H11e lsland-2 Support/NRR 

FRtY.: : 

SUGJECT: 

Robert M. Benero. Ass1stant Director 
for Materials Safety 

Office of Standards Development 

Donald E. Solberg. Program Manager 
Fuel Cycle Research Branch 
Dtv1s1on of safeguards. Fuel Cycle 

and Environmental Research 
Office of Nuclear Regulatory Research 

Richard L. Bangart/.Jay Y. Lee 
Effluent Systet:ls Treatment Branch 
Dfvtston of Site Safety and Environmental Analysts. DOR 

.Jules R. Miller, Acting Assistant Director 
for Site and Safeguards. DOP. 

R1cherd H. Volllll!r, Director 
Three Htle Island-2 Support 

BECHTEL REP~TS Oii lUI -r RECOVEP.Y 

A copy of the subject reports are attached for your infonnat1on, evaluation 

and comments. Since few of these ere currently available to us. I .auld 

appreciate havfng any unneeded copies returned. 

Enclosure: 
As stated 

cc : • Denton • s~ 

Richard H. VollmPr, Director 
Three Htle Island-2 Support 

--• ......................... .......................... ......................... ......................... .. ......................... D/.niL~.Z . .Sul 

= ·~~r ~~~llV'i~~~~·. : ... _.................. ......................... ......................... .. ........................ ~.V.C?.1.1~rLJ£~ 
...... ......................... ......................... .......................... ......................... . ........................ . 81 ...... 1.1.~ .... .. 

* v.e. .. _..._._.. .....,_. _._. ... . 4 ttl • Nt • tte 



Mr. a. v ..... I'd. Jr. 
Maaaaer • Project• 
GPU &arvlce Corporation 
260 a-eny 8111 aoad 
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IUbjact: CODtata..Dt aac~aaloalDa 
rreU.a1ul')' ........ t of Potetlal Coat ' Scbadule 
three MUa lalad UDit 2 
CODtat.ent aeccwary lql.Deerila& 
Jechtal Job 13517•003 

Dur Mr. Bward: 

traanitted la accorctaace with JOUr requeat are ta copiaa of tbe Pralfa1D&I')' 
AuaaneDt of Potetlal Coat 6 lcbechale for the a.c~uinlDa of the three 
Mile blaad UDit 2 CoDtalaet luUcllDJ net l)'lt_.. thi aua1neat 11 baaed. 
Oft a very preli.aiury ev•luatloa of the atat of •-•• to aDd coata.iutlOD 
of the aateriab, coapoatmta eel etnacturaa iDiicle the cODtat.ent. Sl.Dce DO 
eutry haa beea ucla iato the coataliDtiDt at thie ttae, the avaluatioa te bf.JhlJ 
1peculative. Ve believe tbat, Jive the aelu.ptiODI &Del ~uallficatioae ltate4, 
thh uaeanet~t fonaa a reaaouble b&ae which cu be adjuatecl u bwleda• of 
the plet atatua S.aprcwaa &Del •• the rac~adoaiq plea evolve. 

Tbe •••••..ent includaa coati of cODtracta for aater1ala, labor aDd tecbaical 
aervlcea auoclated with the reccwel')' of the coatal_.t (e. a., clecODtal• 
aat1oa, raclvaate proceea1a& and d1apoael, recoaetnactloa, etc.). lt doe• 
DOt laclude replacemeat power coata, fuel coata or GVDer coati <••&• • CPU aDd 
Mat Ed admiaiatrative, oparatloaa, or tiD&iaeeriaa payroll, ate.) . 

tbia atudy IU\111111 the plaat caD be racOIIIIllllODecl without wdue del&JI cauee4 
by outaide influeaca. No attempt baa beao aade to ~uantify the coata aaeoclated 
vlth future plant aodificatloaa ctaaired by CPU or required by tha NRC. 
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CEl:tRAL PUBLIC UTILITIES SERVICE CORPORATION 
THREE: MILE ISLAND Uh"'T 2 

CONTAINMENT REtO~lSSIO~lHG 
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A CAlJTIOMRV OOTE IS WARRANTED REGARDING THE USE 

OF THE COST AND SOiEDI.LE ASSESSMENT PRESENTED ~IOOL1T' 

PROPER CONSIOC'..AATJOO PAID 10 THE ASSlM'TIOOS MD Ql.W.J­

FJCATJOOS STATED HEREIN, SINCE CDtrrAJtf'ENT RE-ENTRY 

HAS OOT BEEN~ AT THE TIP£ OF llUS ASSESSI"ENT, fWff 

l.KERTAJNTIES EXIST, ~ l<tOLEOOE OF lHE STAlUS OF lliE 

CXM"Aitf£NT IMPROV'"~, SO CAN THE N:.CIJiW:'( OF THE COST 

AND SOiEIX.LE ASSESSfoENT, FINDINGS COtl.D BE P1XH DIFFER­

ENT FRCI'\ lHOSE COODITICtlS ASSlf£D AT llUS TIP£, AND 

COl.lD RESll.T IN Ul'IER OR HICiiER OlSTS Pm/OR A StDRTCR 

~ l.OKiER SCHEilJLE ~ StOIN, 

1 
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I. 

Ct.\'ERAL PUBLIC UTILITIES SERVICE CORPORAnON 
nuu:t MILt 1Sl.M1> UNIT 2 
CO~"TAI~~NT RE~SSIONINC 

PRELIHUWlY ASStSSMllt"T OF POl'Eh'TlAL COST· AND SCHEDULt 
BECHTEL JOB !3587-003 

GENERAL 

This pnli=inary aueaiament of potential coat and eched\lle for 
the recommissioning of the Three Mile leland Unit 2 containllent buildin& 
and eyete:u is based on a very pt;.~iminary evaluation of the extent of 
damase and contamination to the materials, component• and etructures in­
eide the contaiament. Since no entry bas been made into the containment 
at this time, the evaluation is bi&hly epecualtive. In order to arrive 
at a basis for the estimate and echedule, a revi~ baa been made of the 
available information developed by CPUSC, B&W, the NRC and the Bechtel Con­
tainment Engineering Croup. This information ia summarized in Section II, 
Assumptions and Qualifications . 

It ie aeeu.ed that proper aafety aeaea..-ote will be performed 
and necessary resulator)• approvals will be obtained in a timely manner 
needed to aupport the recovery plan. 

The scope of this estimate includes effort• related to re-enterin& 
and cleaning up the containment, including waste disposal; removing 
and disposing of the fuel; refurbiehin& or replacin& in-contaiDment eya­
tems, etructures, and c011ponenta; and preparin& the unit for restart. No 
allowances have been made for potential plant aodificationa which mi&ht 
be required prior to returnin& the unit to eervice. Potential coats are 
diacueaed in Section VII. 

The schedule ahovn in Section IV includes t~ree pb .. ee and eupport 
•ctivitiea as follows: 

o Phue 1 Contei11111ent Re-antry and Decontamination 

o Pbue 11 Reactor Coolaot Syat• (ICS) Cleanup 

o Phue Ill Jecooatruction aDd lecoaaieeionin& 

Phase I involve• .. intainiDg the lons•tera cooling of the unit and 
cleanina and proceaaiag of the con~nated water in the auxiliary build­
in&• the contaialent auap azwl the reactor coolant ayat•. It &lao in­
clud .. preparatioo for re-entry, the re-atry aDd data acquiaitiOD taab. 
aDd decootaainatioo of the inaide of the containMDt. 

Phaae II involve• preparatiooa for aDd r.aoval of the reactor 
veuel bead, inepection of the core, remvel of the fuel aDd ve .. el inter­
D&la aod decootellination of the reactor coolant ayat•. 

3 



Cth~ PUBLIC UTILITIES SERVICE CORPORATION 
THREE MILE ISLAND UNIT 2 
COh~Ih~~ RECOKHISSIONING 

PRELIMlNARY ASSESSMENT OF POTEh~lAL COST .\1\'D SCHEDULE 
BECHTEL JOB 13587-003 

Phase Ill involves requalification testing and in-service inspec­
tion of the reactor coolant and safety systems, replace~nt or refurbish­
ment of coaponenta and materials, replacement of veasel internals, pre­
operational testing, loading fuel and atartup testing .• 

Support activities for each phase will involve the resolution of 
safety issues, completion of plant modifications needed to satisfy the 
licensing review for recom=issionlng of tHI-2, and disposition of radio­
active materials and spent fuel. 

4 
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GE~'tlW. PUBLIC UTILITIES SERVICE CORPORATIOl\ 
THREE MILE ISLAliD UNIT 2 

CONTAINMENT RECO~lSSIO~Il\G 
PRELIMINARY ASSES!im-.'T OF POTD:TIAL COST Ah"D SCHEDULE 

BECHTEL JOB 13587-003 

S\MtARY LIF COST Ah"D SCHEDULE 

NOTE: The preliminary aaaeaament of potential coat and acbedule for 
the TMI-2 recom=iasioning ia sumaarized below. This apecifi­
cally relates to the aasumptions and qualifications stated in 
Section II . As knowledge of the contaiament atatua improves, 
the coat and acbedule aaaeasment is subject to change. 

Cost EstliUte 
(Dollars in 

Millions) 

A. Cleanup and Radvaste Processing 33 
B. Re-entry and Hands-on Contatament Decontamination 41 
c. ShieldiDg, lliaging and Vessel Head ltalloval 5 
D. Core Inspection 2 
E. Fuel Removal and Dispolition 23 
F. Vesael Internals Jlemoval and RCS Decontamination 9 
G. Requalification and In-Service Inspection 5 
B. Reconstruction 26 
I . Refurbishment or Replacement of Major Equipment 15 
J. Syatem/Component/Structure Modifications Not Incl. 
K. Analysis, Safety Asseument, LicensiDg and 

Other Services 40 
L. Miscellaneous and Radvaste Disposal 37 

Subtotal 236 
Contingency (33%) 79 

Total ContaiJDent Recovery Cosu 315 

Schedule Milestones 

o Containment Re-Entry 
o Vesael Bead Removal 
o Fuel leaoval 
o llCS DecontamiDation 
o lSI Coaplete 
o Fuel Load 
0 c~rei.al Operation 

Mentha Froa 
Containment Entrv 

0 
11 
20 
26 
32 
37 
42 

l'fOTE: l.a.ader is cautioned that the .application of the above iAforu­
tion •hould be •ubjeet to the caveat on Pase 1. 



II . ASSUMPTIONS AND QUALIFICATIONS 
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GD\ERAL PUBLIC UTILITIES SERVICE CORPORATION 
THREE MILE ISI.Al\'D tnUT 2 

CO!-.'TAINMD.'T RECO~SIOt>ING 
PllELIMINARY ASSESSMD-'T OF POTD.'TIAL COST AND SCHEDULE 

!ECHTEL. JOS 13587-003 

II. ASSUMPTIONS AND ~UALIFICATIONS 

The coat estimate aDd schedule is significantly influenced by the 
uny factors which cannot be precisely defined at this time. It is ex­
pected that the in!oraation presented herein vill be modified as nev data 
is developed. Among the ujor factors affecti.D& coat and schedule are 
the following: 

1). The amount of isotopic inventory in the conta~ent, 

2). the ability to requalify major components for reuse, and 

3). the extent of plant 110dif1cations required to restart 
'JHI-2 

In order to arrive at this conceptual estiaate, the following spec­
ific assumptions have been ude: 

o Work vill proceed on tvo, 1G-hour shifts per day, 
seven days per veek uaing the "rolling four 10'a" 
as discussed in Section VI. 

o Systems, components and structures installed to 
acc011110d&te plant cooldovn, clunup and recon­
struction are considered temporary and vill be r~· 
IDOVed prior tO return of 'IHI-2 to coaaercia1 oper­
ation. 

o ExtraordiD.ary political or ::.eaal actions vUl not 
be a ujor hinderanc:e to 'lHI-2 reca.Uadoning. 

o The ructor pressure veaael, priaary loop pipi.D&, 
reactor coolant pump caainaa, steam aeneratora and 
pressurizer vUl DDt require replac•ant. 

o Supports, bolts, atuds aDd .mads for •jor coe­
ponenta of the nuclear atua supply a,at• vill be 
adequate for reuse. · 

o Host of the cable tray can be left in place and re­
used. 

o All of the ccmtailaent wire, cable and conduit vUl 
be replaced. 

<l. ~ . );_., ·" .J' ... 
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GENERAL PUBLIC UTILITIES SERVICE CORPORATION 
TllREt MILE ISLAND UNIT 2 
CO~~lNMEh'T REC~ISSIONING 

PlELnmwtY ASSESSMEI\'T OF POTENTIAL COST AND SatEDULE 
BECHTEL JOB 13587-003 

o All containment instrumentation will be replaced. 

o Contaiument piping will aenerally be adequate with 
some replaceceot of hanger components, anubbera, 
etc. 

o Host of the metal reflective inaulatioo can be re­
used. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

No aharing of Unit 1 systems or facilities will be 
permitted. 

Offaite radvaate disposal ia assumed to be in the 
Weatero United Statea (i.e., maximum tranaportation 
coat is assumed). 

AD offsite fuel processing or atoraae repo1itory 
will be available. 

The containment can be purged in accordance with the 
release limita contained in the original plant tech­
nicnl specifications. 

Limits on tritium releases will not impact the sche­
dule for radva1te proceeeing. 

Worker radiation dose limits vill be •• presently 
stated in accordance vith federal regulations and 
plant health physics procedures. 

Nev conatructioo involving radvaate procealiDJ eya­
tema or for the 1toraae of radvaate will require flood 
protection. 

Bi&h level vaate proce111Dg 1yat ... vill be installed 
1D eei.aically designed 1tructure1. 

Future contract labor cleanup coat of the auxiliary 
building ia DOt included. 

The coat estimate• are escalated approximately ten 
percent per year throuah 1981, the anticipated center 
of sravity of the work. · 

0 Contractor 1ervic:..1 (vat.er, pover, etc.) are to be 
provided by Metropolitan Ediloo and their coats are not 
included in the aatiaate. 

8 



GENERAL PUBLIC UTILITIES SERVICE CORPORATIOS 
THREE HILE IS~~ UNIT 2 

CONIAINME~! RECO~ISSIO~ING 
PRELIHINAP.Y ASSESSMENT OF POTENTIAL COST .AND SCHEDULE 

BECHTEL JOB · 13587-003 

Owner's coats, or those costa which are not associated vith con­
tracts and procurement of aooda and aervicea directly related to the 
THI-2 recommissioning activities , are not included in this report. Ex­
amples of ovner'a coats (and potential-credits) are : 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Replacement fuel costa are excluded. 

All Metropolitan Edison and CPU operating expenses 
(e.g., engineering, administration, overhead , etc.), 
except health physics and security , are excluded . 

Coat of federal, state or local permits and licenses 
are excluded. 

Cost of replacement paver ia excluded . 

Financing coats are excluded. 

Professional services such as leaal , financial, etc . 
are excluded. 

Potential insurance reimbursements are uot consid· 
ered. 

No credit has been taken for unburned energy in the 
spent fuel. 

Although many items procurred for the tMI•2 recom· 
missioniug could have significant aalvaae value, no 
credit for temporary equip .. nt aalvaae ia assumed. 

9 
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Cth~ PUBLIC UTILITIES SERVICE CORPORATION 
THREE MILE ISJ..Alm tn."IT 2 

CONTAINMD>T llECOMMISSIOl\"tNC 
PllELOONARY ASSESSMD\T OF POin"TIAL COST AND SCHEDULE 

BECHT£~ JOB 13587-003 

III. COST ESTIHAT£ 

The nn-2 containment recoamissi.oning costa are presented aa 
twelve separate eat~tea covering the three work phases. Although there 
is little definitive information available, qualitative or quantitative 
descriptions are provided for the major coat components. The acope does 
not repreaent the only basis for recom:iasioning thL containment, but 
does describe a reasonable concept for the purpose of this cost eat~te, 
given the qualifications and aaaucptions in Section II. 

A. Cleanup and Radvaate Proceasing 

The coat for tbi.a current long term cooling and radiation •nage­
ment phase includes the emergency meaaurea aaaociated with plant cooldovn, 
the inatallation of radvaate proceaaiDa ayatma, aDd remote deconta:ina­
tion utilizing the containment spray ayate=. 

1. Plant Cooldovn Provisions and other Emergency Operations 

Auxiliary building charcoal filter trains 
Coo.c!enaer air ejector filtration 
Auxiliary diesel aeneratora 
Spent fuel pool tankage 
Auxiliary decay heat rnoval ayatem 
Steam aenerator B cloaed loop cooling 
Alter-Date RCS preaaure control ayatem 

2. Liquid Waste Proceastna Capability (10 CPM minimum) 

Evaporator 
Calciner 
Filtration and resin deminer~lizers 
Solidification and drumm!Da ayat ... 
Processed vater atoraae (four 250,000 aallon tanka) 

During thia phase it vill probably be neceaaary to proc: .. a up to 
3,000,000 aallona of contamioated water, includiug vater that is recycled 
fl'OII the c:ontaiJDent aump, and the r..,te ateam, chemical, and vater 
apraya recycled throuah the contaiDment apray ayat1111. 

11 
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CEl\"ERAL PUBLIC UTILITIES SER\'lC£ CORPORATIOt\ 
'IHREt MILE ISlAND UNIT 2 

CONTAINMENT RECOMMISSIONING 
PRELIMINAJlY ASSESSMD\'T OF POTENTIAL CoST AND SCHEDULE 

BECHTEL JOB 13587-003 

Because the processing of waste will be accompli&bad at a faster 
rate than the capability for off-site ahipment and disposal. interim on­
site staging of packaged radvaate will be neceaaary. The following items 
are included for this : 

High level vaate atagina facility - s.ooo 4quare feet 
Intermediate level wa1te staging facility - 25.000 square feet 
Outside protection area for lov level 

radvaste interic storage - so.ooo -100.000 square feet 

Estil:lated Cost $ 33 Million including 

680.000 craft hours 
140.000 supervision hours 

B. Re-Entrv and Bands-on Containment Decontamination 

ContaiDIDent re-entry and dec:ontamiDation coats include the con­
struction of aervice-related facilities. the removal of contaminated com­
ponents vhicb cannot be reused. radiation mapping. data acquisition. and 
hands-on cleanup of the entire containment: 

1. Service Facilities 

Personnel hatch No. 2 contamination control structure 
Containment equipment batch contamination control and 
service building 
Containment equipment hatch personnel access control 
facility 
Contaminated dry c1eaciq facility 
Shielding materials 
Material handliq equiPMOt 
Installation of in-containment decontamination servi ee 
systems and facilities 

2. Containment Decontamination 

Health phyaica t rai.Di.Dg of all vorkera 
ADti-contamiDation clothlD& and breatbiD& apparatus 
Li&htiD& and co.nmication .,atema 
Shield ina. robotics • aDd special ~ola 
Jlaga. mats • and cleanina solutions 

12 ~ · · J "',·-· ! v ' ... ~1 ' ••• 



GENERAL PUBLIC UTILITIES SERVICE CORPORATION 
tHREE MILE ISLAND WIT 2 

C~1rAINHENT RECOMMISSIONING 
PllELIMI!\ARY ASSESSKElt'T OF POln'TIAL COST AND SCHEDULE 

BECHTEL JOB 13587-003 

3. Contaminated Equipment leiDCival 

Containment ei~ coolers 
Ductwork 
Refueling machines 
Fuel atorage racks 
Valve operators 
Conduit, vire, and instru~ntation 
Letdcnr.l coolers 

It ia aasumed that decontamination activities vill create approxi­
mately 1,000,000 gallona of liquid vaate. Equipment removal and decon­
tamination vaate material• are expected to aenerate about 400,000 cubic 
feet of dry compacted vaste. 

Eatimated Coat S 41 Million includiDg 

750,000 craft houra 
150,000 auperviaion hour• 

C. Shieldins, Rissins and Vessel Head Removal 

In order to remove the reactor veaael head it may require abielding 
proviaiona above th2 reactor vessel head, the ateam aeneratora, and : he 
P-reasurizer. Installation of a vorltins trolley on· the polar crane and 
erection of a riBSiD& platfora vitb apecial tooll for CID unla.tc:hing and 
bead detenaionins an alao included. Final reactor head cleaning may be 
ac:compliahed utilizing a decontaaioation tank or a ahielded area around 
the head atoraae atand at elevation 347' 1D the containment. 

Eatimated Coat 

40,000 craft boura 
8,000 aupcrviaion houra 

D. Core Inspection 

Core iupection needed to aupport fuel raoval and auticipated 
hiatorical docUIHDtation of poat-iDcident core atatua vill be done pr1-
.. rily by operator•. ensiDeera and tecbDic:iana. (Coat vith SectiOD J:). 
Eatt.ated c:oata included vith thia operation are for procur ... at and in­
atallation of TV c:&Mraa, videotape ~tyatau, boreacopea, fiber optic de­
'f'icea and apecial iDatru.ntatiou. 

Eatt.ated Coat 

30,000 craft houra 
6,000 auperviaion houra 

13 
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GEN£RAL PllBLIC UTILITIES SERVICE CORPORATION 
THREE MILE ISLAND UNIT 2 
CONIAl~"T RECOMMISSI~lNG 

PRELIHIKAR! ASSES~'T OF POTENTIAL COST AND SCHEDULE 
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E. Fuel Removal and Disposition 

It is auumed that the fuel and debris vill be placed in shipping 
cans for shipment in standard spent fuel casks and transported to an off­
site fuel processing/st oraae repository. Other options .. y be pursued 
such as storina tbe fuel in the on-site storaae pool, in order to defer 
the costs of fuel sbippina and disposal • . for this estimate special acti­
vities associated vitb reactor fuel removal and disposition are: 

.· 

1. Special Tooling 

Loose fuel and debris removal tools 
Underwater vacuum 
L&rae and emall piece handling tools 
Stuck fuel assembly tool& 
Loose piece shipping cans 
L&rae piece shipping cans 
Fuel assembly aDd control rod shipping cans 

2. Fuel Pool Modifications 

Remove fuel transfer equipment 
Install fuel aue=bly and fuel clebris canning 
station 
Install fuel staging area 
Install fuel assembly cask loading station 

3. Shipment and Dispoaal of Puel 

Acquire fuel assembly CLJka 
Acquire loon fuel diaposal casks 
Obtain aatisfactory repository, ilDpleaent a 
utiafactory disposition procedure and ship 
fuel pieces 

Estilll&ted Cost $ 23 Million including 

20,000 craft boura 
8,000 aupervision hours 

F. Vessel Internals ReDaval and RCS DecontaaiDatiOD 

Following fuel removal, tbe steam aenerators vill be cleaned of 
debris. the reactor head vill then be reinstalled and the reactor cool­
ant aystm cbeaically flushed. Following chemical flushing, the inter­
ala vill be raoved and further decon.taminated prior to refurbbhment 
or dbpoul. 

14 



CENtRAL PUBLIC UTILITIES SERVIct CORPORATIO~ 
'l'Bll!E MILE IS~'D UNIT 2 
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Total reactor coolant system flushing and chemical cleaning is ex­
pected to produce approximately 3,000,000 aallons of liquid radvaste. 

It 15 planned to remove, decontaminate, and either rewind (for re­
use) or dispose of the reactor coolant pump motors during this phase. 
Special packaging and transportation provisions for the oversize and over­
veiaht pieces, have been considered in preparing the ut!Jaate. 

Steam generator tube sheets and tubes ~~11 alao be inspected and 
repaired at this time. 

Esticated Cost S 9 Million including 

50,000 craft hours 
10,000 supervision hours 

C. Requalification and In-Service Inspection 

Host activities associated vith this phase vill be carried out here 
by technical services peiple. Coats included are for procurement of the 
lSI tooling and inspection equipcent, field inspection, the ILRT and SIT 
testing, and craft labor support for the inspection and testing techni­
ci&D8. 

Estimated Cost 

B. Reconstruction 

$ S Million including field 
services and miscel­
laneous support of 

20,000 craft hours 
8,000 supervision 

Major containment reconstruction vill take place following reDOVal 
of the fuel and iDcludea the following sajor activities: 

1. l.efurbiahllent of reactor coolant SY8tD component& and 
reinstallation of aajor c0111ponents noted in the follow­
ina section. 

2. ..installation of the contaiDalnt air coolera and aa­
sociated ductwork. 

15 
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J . Installation of electrical iteas: 

Wire aDd cable 
Conduit 
Liabting and cOIIDUnications 
Penetrations 
Moton 
Electronic instrumentation 

4. Inspection, repair, or replacement of .ecbanical equip­
ment auch as apring hanaers, anubbera, isolation valvea 
actuatora, inatrumentl, letdown heat excb&Daers, and 
other active mechanical component&. 

S. Reinstallation of reflective insulation removed for in­
aervice iDapection. 

6. Surface preparation and recoatin& of the containment. 

7. Repl acement of spent fuel atoraae ra~s. 

8. Support activities and construction material• required 
in the performance of the vork.. 

Eatimat erl Cost $ 26 Million including 

680,000 craft houra 
140,000 5Uperviaion hours 

1. Refurbiahlllent or Replacement of Major EguiplleDt 

Subject to the fiDdinaa of the requalification analyaia and in­
apection prop-m~~, it 11 anticipated that refurbiablllentMDt (and in aome 
caaea, poaaibly replacement) of certain major component• •Y be neceaaary. 
The lona lud time for major componeota may warrant initiatin& procur ... nt 
activitiea, even if inapection later reveela tbe component• can be reuaed . 
Major c011ponenta conaiderad are: 

Jlaactor coolant p..-p .oton and impeller• 
laactor internals 
Kaactor prea.ure vaaael baad 
Control rods, drive aechanisal and asao-­
ciatad c:ablina 
Preasuri&er aafety and relief valves 
1D core inatnaeotation 
Fuel bandlina aacbinu 

$ 15 Million 
(baaed on purchase of aev equi~nt) 
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J. Systec/Co:ponent/Structure Modifications 

No allowances have been ~::r.ade at this tillle for modifications which 
may be required to recODCiasion IMI-2. A list of potential modifications 
is outlined in Section VII. 

K. Analvsis, Sa!etv Assessment, Licensing and Other Ser\•ices 

For the purposes of this esttm&te, vbich predates detailed planning 
for Phase II (reactor coolant system cleanup} and Phase III (reconstruc­
tion and recomaissioning), an allowance has been made for various technical 
and otber related project support activities. Among the categories for 
which contract support may be required are tbe folloviug : 

Nuclear Steac Supply System (NSSS) reanalysis 
Requalification analysis 
Safety analysis and licensing 
Waste management 
In-service inspection 
Quality assurance 
Technician support for core inspection and fuel 
removal 
Decontamination procedures 
Offsite laboratory analysis 
Support of public be.ar~ga 
Reanalyais of balance-of-.,lant systems 
Engineering to support reconstruction 
Preoperational and surtup testing 
Planning, scheduling and cost estiaating 
Management of conatruction services 
Procurment services 

Estimated Cost $ 40 Million ineludiDg 

1,100,000 services .. nhours 

~; · ·.t .. , • • -
~ f ;..• . .J ~ ~, 
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L. Miscellaneous and Radwaste l>isposal 

The principal cost for thaae support activities are: 

1. Additional health physics requirements for 
Unit 2 

2. Additional Unit 2 plant security 

3. Shipment and disposal cost of radioactive 
vaate 

4. Removal of temporary facilities 

Estimated Cost 

18 

$ 37 Million including 

180,000 craft boura 
40,000 supervision hours 

400,000 security force hours 
400,000 health physics hours 
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IV. SCHEDULE 

The schedule assumes th~t a somewhat conaervative approach is taken 
with respect to containment cleanup and radvaste processing and to core 
inspection and fuel removal. This is intended to anticipate performance 
of work inside the containment in a manner which b in accordance with 
maintainin& worker radiation dose "as low as reasonably achievable'~ 
(ALARA) • 

Major milestones have been established and are discussed below. 

1. Containment Reentry 

Since it is predicted that at 8 mooths following the in­
cident about 1.0 x 106 curies of radioactive fission 
products, exclusive of noble aases and airborne iodine, 
would be in the containment sump, the reactor coolant 
systa, or plated out, contain~~ent reentry for the pur­
poses of accomplishing detailed radiation surveys • data 
acquisition and containment decontamination would not 
be made until the following have been accomplished : 

the containment bas been pursed 

the water presently in the containlllent aump bas 
been removed and processed 

the reactor coolant system bas been flushed 

attempts have been aade to remotely decontaminate 
the contaimllent (e. a •• udn& the containMnt 
sprays) . 

2. Vessel Bead Removal 

Because of the hiah level of contamination expected 
throughout the contaiaent • veasel bead removal would 
not be made until the follovina have been acca~~plisbed: 

the 305' and 347' floors have been sufficiently 
decootallillated to allow full twe occupanc:y of 
the containlllent (with full-face respirators) 

the 282' floor bas been decontaa!Dated to levela 
which ainillize dgnificant recontaainatioo of the 
upper floors 

20 
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the polar crane hu been inspected and placed 
in a serviceable condition or the trolley re­
placed 

sufficient shieldiDa placed or the refueling 
cavity flooded to reduce radiation levels 
near the reactor veuel head to acceptable 
levels 

3. Fuel Removal 

It is auumed that significant core da•ge bu been ex­
perienced and that much of the fuel will b.ve to be 
handled with special tooling, placed in shipping con­
tainers &De! shipped to a processing/ storage repository . 
It is not possible to define this task until core in­
spection baa been perfor.ed. However, for the purpose 
of the scope for the cost and schedule associated with 
this activity , the following is assumed : 

40% intact fuel assemblies 

30: damaged fuel assemblies 

25% disassembled fuel Assemblies 

S% largely deatroyed fuel aasembliea 

4. Reactor Coolant System Decontallin.tion Co!!plete 

It is &UUIIIed that acae fuel or debra froa the core baa 
been diatributed into other psrta of the reactor coolant 
ayatem, auc:h as the bottoc t'lf the reactor vessel aDd the 
steam aenerator upper tube sheets. 1be reactor coolant 
system decontamination phase includes the following : 

aaoval of the ructor vessel lover internals 

eluaup of the bottca of the ve88el 

cleanup of the ateam senerator tube sheeta aDd 
tube a 

21 
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removal of the reactor coolant pump motors and 
impellers 

chemical decontami~ation of the reactor coolant 
system 

5. Inservice Inspecti~n Complete 

The reactor coolant system coaponents and piping vill be 
inspected for requalification. This inspection vill be 
complemented by extensive 1upporting analysi1 . As noted 
in Section II, it i1 a11umed that the major nuclear 
steam IUpply system components can be requalified and 
vill not have to be replaced . 

6. Fuel Load 

It 11 assumed that fuel load vill not take place until 
preoperational testing, containment integrated leak rate 
testing. inservice inspect ion, operator training. and 
the NRC safety revi ew have been completed. 

7. Commercial Operation 

After startup testing baa taken place and the power demon­
stratio~ run baa been made, commercial operation vould be 
declared (per schedule information supplied by GPDSC) . 

22 
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V. CASH FLOW 

The THI-2 containment recommiaaionins _caah requirements are pre­
dicated on the recovery achedule, manpower levela, anticipated engineer­
ing and procurement activity, and a uniform allocation of contingency. 
It is auumed that proc:eeaed radwaate vill be continuously ahipped off­
site during the cleanup and that the fuel will not be atored at the site 
prior to disposal. Changes in any of theae conditions or other achedule 
perturbations - V~tld affe~t the anticipated ~•h flow. 
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GENERAL PUBLIC UTILI'! ; SF.RVU;~ CORPORATION 
ntREE HU.E blAND UNIT 2 
CONTAlHHF~ RECOHHISSlONINC 

CASII FLOW 

(DollArs in Millions) 

.. Year After Contaln.ent Reentry 
Year l 

Coat Cate&ory Prior to * lat 2nd lrd 4th Year Year Year 
C1lfi' En trY _Qtr Otr Otr Otr 2 l 4 

A. Cleanup and Radvaate ProcesalnK 21 8 '• 
a. Reentry and Cleanup " 6 9 9 8 9 

c. RPV Head R~al '· '· 1 4 .. 
D. Core lnapectlon 2 •' 

I. fuel l~val and Diapoeal 14 9 

'· Internals I.-oval and ICS Cleanup ',. ,. ' 7 2 

c. RequaUilca Uoo s 

H. Recon.s'tructlon ' .. 3 20 l ,, ., 
" . 

I . Kajor Zqulaeat Purchase 1 1 1 1 l 8 

J. Syet~ Modlflcatione (not Included) .... ' 
,, 

'· ,. ,, 

Jt. Analyau, Safety Aaaeaa•ent. Llcenaln& 11 3 4 4 It 9 3 2 

'• 
L. KiaceUe.oeoue (Including Radvaate Disposal) 8 4 4 4 4 9 l 1 

To"" 22 22 """i'ii """i'ii 60 so -6-

t~ Cont in&cncy '· .. ..J..L _7_ __7_ __6_ _..!... JJL ..J!_ -L ... 
.. : Total Sl 29 29 24 24 no fiB 8 i.::; ,. 

- ---- --v_ 
~ · . * Subject to variance, dependina on timing of contaln•ent reentry. 

I 

Total i 

ll i 
I 

41 

s 

2 

23 

9 

s 
26 

IS 

-- . 
40 

l7 
236 

-2.! 
liS 

--



VI. SUPPORT U.rORMAnON 

27 



GENERAL PUBLIC UTILITIES SERVIEE COllPORATIOt\ 
THREE MILE ISI..Al\"D UNIT 2 

C0~7AINMENT RECOMMISSIONING 
PRELIMINAJlY ASSESSMENT OF POTEtl'TIAL COST AND SCHEDULE 

BECHTEL JOB 13587-003 

VI. SUPPORT INFO~~TION 

1. Pricing Basia 

Where possible, pricing is baaed on historical coats, cur­
rent site conditions (i. e., vases • • • • ), exi atins price 
schedules. and other published data. Certain coat al low­
ances have also been used where scope definition is uncer­
tain . All current (1979) pricins bas been escalated at 
ten percent per year for approxillately tvo years . Biah­
li&hts of the sianificant priciD& itams are aa follows : 

Composite Manual Labor late : $23.00 per hour 

Includes ucalated c011poaite vasea, overtime, 
shift differantial1 auperviaion. 

Engineeri ng and Technical Service Rate : $36.00 per hour 

Includes vases, per diem, travel , computer aer• 
vices and other engineering materials. and over· 
head and profit . 

NSSS Component Replacement Cost : 

B&W purchase order pricina (1976 basis) plus 
60% escalation. 

Other Component Replacement Coat : 

tMI-2 historical coat (1974-75 basis) plus 80% 
eacalation. 

ladvaate Transportation: $ 7,000 per trip 

lased on round trip ratu for standard vei&ht 
sbipaenta to the western United Statu; escalated 
approaillately 20%. 

ladvaate Dbpo .. l : 

lased on current disposal ratu escalated 20%; 
hi&h level waste ratu not available, allowed 
$200 per cubic foot . 

28 
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Liquid Waste Processing $2.00 per aallon 

Includes coat of chemicals, deteraents and the oper­
ational cost of the evaporators, demineralizers , etc. 

Miscellaneous Tools and S~pplies: Included at $3.00 
per hour 

Fuel Shipment and Disposal: $225 per ldlogrm 

Based on DOE estimate (eacalated) for a one time 
charge to receive and atore apent fuel vith no credit 
allowed for the \ml)urned eneru in the fUI>~. 

2. Schedule Bnsis 

The na-2 containlllent recoaiuionins schedule and uaeaa­
aent are dependent on site labor condition&. It ia as­
sumed that vork vill be done under the President' • Ague­
aent, rollins 4 day vork veeks vith 2 ten hour ahifta. The 
tvn shift vork operations are intended to make vorker 
levels aanageable and efficient; vbUe achieving 7 day 
vork veeka for critical path operations. 

It is expected that health physics planning and decont.ami- · 
nation procedures vill be de&iJDed to aanaae exposure 
limits, reiuce turnover, and aaintain aood vorker morale 
and productivity. 

The total decontaination and nconatruction effort vUl 
require approxt.Ately 3,000,000 hours of craft labor and 
site supervision, aDd 1,100,000 engineer and technical ser­
vice hours. A •npover loadin& chart, ahovn in thia 8ec­
tion vas uaed u the buia for the cash flov inforaation 
pruented in Section V. 

3. ContiDaenc:r Anal.yds 

ConUnaency, u uaed in thia aaaeaaent, is defined aa an 
aaount vbich ahould be added to the direct eatSaate to pro­
vide for uncertainties which exiat vitbin the utiaate. 
The addition of the continsency to the direct eatiaate re• 
aulta in· a current beat eatiaate of that portion of the coat 
of rec~asionina the TH1•2 containment covered in the scope 
of thia aaaesaaent aa describ~d in Sections I, II, aDd III. 
Theae uncertainties are a result of the preltminary nature 
of the ecoping details, the potential for pricing changes, 
and the aaaess .. nt of productivity as discussed belov. 
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Continaency has been aaaeaaed after a Teviev of the fol­
lowing itUUI: 

a. Productivity 

This b subject to variance depending upon 
conditions in the containment (Tadiological, 
enviTon=ental, acceas space, etc.), adminis­
trative contTols (health phyaics, security, 
etc.), auppoTt requiTed (ahielding, acaffold­
ing, material• handling into aDd out of the 
contaillment, etc. ), worker dose limita and 
radiation level&, timely availability of 
apecial uterials and equipaent aDd many 
other itema vhicb could impact vork plana. 

b . Pricing 

Thia ia subject to variance depeDdiD& on con­
tract provisions auch aa expediting delivery 
of critical items, composite vase rate havins 
a different mix than aaaumed (for the techni­
cal aupport as well as for the unual craft 
support), and other items which could affect 
the pricing baaia. 

c. Scope Detail 

Thia is aubjeet to variance aa the recolllllliasion­
ing plan evolvu. Aa knovledae of the status 
of the contaillment iaprovu, alternate 11ethoda 
than thou pruaated in thb uaunent uy be­
come neceaaary or uy be .ore viable. Particular 
uncertainties exiat at this time regarding pro­
cusiDa, packa&ing aDd abippina of radwaate pro­
duct&; aervice ayateaa and atructurea Tequired 
for containaent decontaiDation; Mthoda required 
for decontamination; Mthoda for bandlins, pac1r.­
aaiD& and ahippin; of spent fuel; the &IIOUDt of 
required recoaatruction in the eontaiaaent <•·I·• 
vire and cable, equipaent, recoatinga, ate.); and, 
the typea and aount of aupportin& technical and 
analytical aaaiatan~e required for recommisaioning. 
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4. Radwaste Processing/Disposal Quantities 

The radwaste proceaaiDg/diapoaal chart vas uaed to eati­
mate the volume and type of radwaate vhich is expected 
to be proceaaed, ahipped and diapoeed of at an off-site 
burial facility. Since the methoda for on-site proceas­
ing have not been completely defined and tested at this 
time, the quantities are subject to change. 

S. Core Damage Asseaament 

A review vas made of avai lable information from B&W, CPUSC, 
and the NRC in order to develop the schedule duration to be 
allowed for core inspection and fuel removal . Por the pur· 
poses of this eatimate and schedule , the eore status as 
discuaeed in Section IV, Item 3 has been assumed . 
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VII. POTD."TIAL COST AND SCHEDULE ITEHS 

Many factors an very uncertain at this time which may have signi­
ficant impact on the ultimate cost and/or schedule. Among these are: 

1. Radiation Conditions 

Noble gas release technical specification revisions 
which uy or uy not require special treatment beyond 
filtration and release. 

Possible fuel debris in the ICS vbicb uy limit access 
to steam aenerator beads and pressurizer. 

Raactor coolant drain tank aad letdown beat exchanger 
radiation levels vbich require additional in-place 
shield in&. 

Radiation levels at cont~inaent air coolers vbich may 
require special removal casks. 

2. Corrosive Structural Damaae 

Reactor, steam aenerator and pressurizer base plates 
• aod anchor bolts vbicb may require refurbislaent . 

Other embedaaents and structural support components 
vbicb uy bave possible deterioriatioo. 

Major components <•·&·, reactor vessel, steaa aeoera­
tora) vbich aay require extensive refurbishment for 
requalification. 

3. Kanpover 

Man-rea exposure limitations vhicb aay exbaust available 
uapover. 

Critical crafts wbic:b uy not be available to npport 
racoostructioo effort. 
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C0~1AIHHENT RECOHMISSIO~I~G 

PRELIMINARY ASSESSMD\'T OF POTENTIAL COST AND SCHEDULE 
BECHTEL JOB 13587-003 

4. Licendus 

Radwaate processing systems and other recovery support 
facilities which may require a construction permit and 
an operatiDg liceDSe. 

TMI-2 state and local 1 .. uea which may illlpede the pro­
ject's progress. 

Resolution of Babcock 6 Wilcox aeneric issues which may 
not be supportive of the THI-2 recommiaaionina schedule. 

5. Legal and Political 

Transportation restrictions which may iDVolve special 
restrictions for tHI-2. 

Fuel repository restrictions which .. y involve special 
consider a tiona. 

Processed waste disposal and diacharae requirements which 
11111y involve special restrictions for TKI-2. 

Injunctions and intervenor activity which may impact the 
nu-2 recommissioniDg schedule. 

6. New Plant Modifications 

Many generic safety issues will be debated prior to the 
recommiasionina of TKI-2. It ia premature to attempt to 
quantify coats associated with 110dificationa that .. y 
eventually be maDdated by the DC or deemed appropriate 
by GPU. Examples of such iaauea are contained iD 
NUREG-0560, NRC Staff leport on the Generic Auesament of 
F~edvater Tranalenta iD Prasauri&ed Water laactora DeaiJDed 
by B&W, Hay 9, 1979, or modification• currently proposed 
for tHI Unit 1 by CPU. 
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