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May 29, 2001
Note To: Jesse Funches
From: Jim Turdici

Today, Tom King, RES, Betsy, OCA and | met with two representatives from Exelon (James A.
Muntz and Kevin F. Borton). They provided the attached paper which lays out their funding
approach and estimates for PBMR. In essence they plan to ask the Congress to fund the
Federal costs associated with the research and licensing approvals. Their estimate is $42.9M
over seven years.

They asked Tom to see if the numbers they projected are in the ball park. They plan to visit the
Senate staffers within the next two weeks and then the House sometime after that.

Attachment: as

cc Pete Rabideau



Funding Proposal for US PBMR Licensing and Fuel Tesiing

Exelon is involved as a minority investor in a venture to create a naw nuclear reactor vendor. Other
investors include BNFL, Eskom, and the Investment Development Corporation, ‘IDC’. This ent'ly,
‘Pebble Bed Modular Reactor, Propricta-y, (‘(PBMR , Pty’ cr just ‘PBMR’) proposes to comraercializ
the pebble bed reactor technology whicth. has been successfully demonstrated in Germany a~d is
under evaluation in s2veral countrizs  Current plans include cons-ruction of a full-scale demcnstrati
unit near Cape Town, South Africa. Exelon is aiso the likely first US customer, as our core
competencies as a nuclear operator and whclesale marketer of elactricity are well established.

Exelon, on behalf of PBMR, has entered into pre-application discussions with the US NRC  Zxelon
attempting to determine if a known, stable licensing process can te established for this ‘Near Term
Deployment’ advar.ced reactor technalogy. Our intention at this time is to use the untried 10CFR52
process to license the first US plant. Th:s new process wzs established, in part, to minimize tha del
and uncertzinty associated with the 10CFR50 process uncer which all current operating ccmmercia
reactors were licensed. and under whick numerous reactors were cancelled or significantly delayed
Exelon has also been engaged in discussions with DOE, NMRC and NEI concerning other aspzcts of
enabling @ new generation of reactors. including training oa the new technology, computer ccdas,
development of industry and reguiatcr expertise on this promising new technology. and the f.'el
testing program thzt will be required to qualify PBMR fuel.

Exelon and PBMR arz heartened by the positive reception and reactions of ail parties to date. Ther
have been many indications of governmant willingness to help fund various aspects of this project
Given the current energy climate in the US, the untested licensing processes, and the high degree
regulatory and techinological innovation required and risks involved in this project, Exelon enz FBM
betieve it is appropriste for limited government funding of certain select activities. There is arnple
precedent for this in recent examples of government funding at a ‘matching’ level for other advencs

hight water reactor designs.

Concurrert with the ravival in interest in the nuclear option, nurnerous parties are seeking furding f
a wide variety of p-cjects. It is our view that many of these efforts do not have schedules tha sups
commercially viable ¢eployment of this rear-term technolcgy, are aime:d mare at obtaining fu 1ding
and expancing questions about new ‘ecanologies rather than arriving at near-term answer tt.at will
enable early deploymrent of the next generation of designs. Many of these diffuse requesis mav ha
priorities inconsistent with establishing and expanding a deregulated, low cost, competitive el=¢tricit
market. To illustrate the current environment, the list of current initiatives and funding requests that
Exelon/PEMR are aware of is attached &s Appendix 1. These are cuplicative in some cases, ¢* ha
too long *ime a hoiizen for completion to benefit near-term deployment initiatives.

We suggest if each of the topic arzas in Appencix 1 are approachad ir dividually, there is v rt.ally n
chance cf delivering a commercially viakle PEMR in any reaasonable time frame. Therefore PEMR
suggests a different e pproach to government fundirg support for this promising techrology. Fxelcn



/PBMR have deve oped a cost estimate for the tasks of creating, submitting, and obtaining an Ear
Site Perm:t (ESP), a Combined Operatirg License (COL) for thz first FBMR site, a Design Celific.
(DC) for the gener ¢ design, and for coing the required fuel qualification testing, code validation, ai
materials testing outlined in Appendix 2. This work is expacted to take approximately 6 to 7 years
accomplish, and cost about $94 million. Just under half of this is expected to be spent at goveramr
direction and at govesnment facilities (fusl testing at national labs) or on other government reguiax
activities (NRC review of a new regulato-y framework for gas reactors, initial license applications u
10CFR52, etc.) Our proposal is to specify certain tasks ard expenditures performed by Exelon/PE
that would qualify o offset governrent billings that Exelon/PBMR would normally receive, n *he fa
of a direct appropriation to NRC. Taie would allew NRC to compla:e th2ir respective activilizs requi
to license this new tecknology and confirm its safety.

Exelon/PEMR intands to submit a proposal to create a multi-year program appropriation towzrds th
goal. We suggest cne way for the appropriation to work is to authorize the NRC to recognize PEMF
expenditures for the development of first-of-a-kind technology applicat ons, the creation of variaous
licensing applications, developmerit of training and educat:on on the new technology for th industr
and regulators, specialzed research. etc. as credits against NRC and supporting national iab
expenses that are normally translate to recoverable user fees. The level of government func'ng is
eslimated to be less than $43 million total expenditure, over an approximately 6 or 7 year t m2 Irarn
Exeslon/PEMR expsact to have at leasf, and probably substantially more, ‘qualifying expenditutes’. T
amount is based on total government expenditures, as shown in Appendix 2. The cash flow of *he
appropriaticns would reflect the acival expenditures of the NRC and it's supporting national labs an
contractors to the cegree they are ‘matched’ by PBMR/Exelon expensas incurred while developing

the licensing inforrnation and applications.

Ve believe this approach is also aligned with tha current administratio’s goals related to i ng the
political aric industiiai development of South Africa.
With respect to US jcbs and infrastrusture, Exelon/PBMR are willing tc discuss any and all of the
following with respect to this project:
s Exelon’s willingness as a customer to:
-comimi. to 4C or more units, provided it pern-its Exelon to supply power at comuvetitive
prices
-commiit to locate the second or third ‘string’ at a DOE sitz
(There are a unknown nurm ber of construction jobs and about 100 permanant gosition
at each PBMR 'string’ of 10 units.)

(It is our belief the nuclear industry is truly a global one; for example reactor pressure
vessals sold by any vendor are lizble to be made in the sarie countries/facilities. PEI/ 2 .nte
to edhere to tre principle of using the lowest cost credible supp'ier, with an additional goal of
developing iots and industrial infrastructure in Scuth Africa. It is expected, as in mzn,
industries, ¢'obal companies that are willing to locale a faciity in South Africa will have 3 bait
chance of lancirg a large contrac: to this Soutt Afrizan majority-ownad enterprise.)

s Exelon/?BMR’s willingness to:
-share any ‘intelleciual propery’ created by the initial use of the ESP and COL pozessss



-I>cating a fuel fabrication faci ity and/or an errichment facilily at a DOE location ir. the
future.

-With respect to the proposed governmerit furding on fuel testing,

code valication, and matenals testing. we believe this work has generic appiicatior to
particle fuel and other gas reactor designs, and the sharing of this information with othe:
gas reactor suppliers is possitle.



Appendix 1 _Summary of Ditferent_Initiatives
issue
Develonment of New Safety Focused, Risk Informed Regulatory Framework
kxelon reauest to DOE to fund Gas Reactor Framework
EPRI funding of NEI request for new industry-supported framework
DOE funding of General Atomic participation in gas reactor framework development
DOE NTD TF Task D € recommendation for top down gas reactor framowork
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OGE NTD TF Task G-1E development of generic risk-informed regulatory changes
DCEL NTD TF Task G-1D development of risk-informed regulatory framework

MIT NFRI proposal to DOE to fund industry risk informed regulatory framework

veveilupineni of Gas Reaciv Tecimoioyy-Ruovwiedyeable idusity and teguiatory work{orce
Exelon requests DOE to fund credible Gas Reactor Fundamentals Training Devclopment
DOL authorizes Oak Ridge {6 begin scoping the curriculum in 2001 for 2002 delivery
DOE NTD TF Task D-4 Third pariy develupment of MHTGR fundamentlals course
Exelon requests DOE to fund NRC participation in IAEA programs for gas reactors
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Develonment of Advanced Particle Fuel Performance Verification and Licensing Requiremants
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Exclon requests DCE o fund development of Particle Fuel Assessment Cii

DOE NTD TF Task D-3 perform independent coniitmatory tests of TRISO pariicle fuel

Domenici Bill (S.472) advanced fuel behavior program
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Amount
$200K
$60K
$100K
$500K
$500K
$300K
$300K
$100K
$500K
$TBD
$TBD

$200K

$4G0K
$60K/year

S$100K
$TBD
$T8D
¢TRD
$4000K
$6,0G0K

$25,000K




Lemonsuation of New Licensing Processes under 10CFRS2

NEI request EPRI support for site selection gurdeline update 2001 $200K
DOE NTD TF Task G-1A ESP pre-application support to NEI 2002 5300K
2003 $300K
DOE NTD TF Task S-1 ESP FOAK Process Demonstrations {matching funds) 2002 $10.600K
2003 $10,000K
NEI request to EPRI to fund industry Part 50 and 52 readiness activities 2001 $200K
DOE NTD TF Task G-1B Part 52 process assist to industry 2002 $200K
2003 $300K
LUt NTD TF Task G-1C Part 52 program assist 1o industry 2002 $400K
Domenici Bili (5.472) ESP Demonstration Projects (3) matching cost share 2001 STGD
2002 $T8D
2003 $TBD
DOE NTD TF Task D-1, 2, 3 AP-1000 Design Specific Certification Support 2002 $6,750K
2003 $4, 750K
DOE NTD TF Task D-5 PRMR Specdiiin pre-gpplication and application support 2002 F400
2004 $5,000K
Computer Code Verification and Validation
Exelon requests DOE to fund NRC investigation of international gas reactor codes 2001 " $100K
DOE NTD TF Task D-7 Gas Reactor independent code verifications 2002 $600K
2003 $2,0C00K
Technology Developments for Advanced Rcactors
DOE NID Ik lask G-1F Advanced information management technologies tor construction 2002 $Y00K
2003 $1,200K
DOE NTD TF Task G-1G R&D for short term technologies for existing certified designs 2002 $1,000K
‘ 2003 $1,000K
DOE NTD TF Task D-9 Materials testing for graphite/carbon materials under radiation 2002 $2,500K
© 2003 $3,000K
Exelon-endorsed request from Potchefstroom Univ. (RSA) for Brayton cycle modeling 2001-3 $600K
Ohio Univ. requests DOE funding for advanced monitoring and instrumentation for PBMR 2001-2 $TBD
Univ. of Cimcinnat requests DOE funding for SN and Safeguards research for PBMR 2001-2 $TBD
Domenici Bill (S.472) funding for university study/research/engineering programs 2002+ $34,200K
Lomenici Sill {(S.472) funding for Gen IV promising design developmant 2002-6 $$E0,000K
Domenici Bili {$.472) funding for advanced fuel recycling for Gen iV reactors 2002 S10M
Domenici Bill (5.472) funding for Nuclear Programs: Research Incentives 2002 $60.000K




Comenics Bill (8.472) funding fer Nuclear Programs  Nuglear Plant Cptimezation 2002
Comenici Bill (5.4/2) funding for Nuclear Programs: Domestic Mining Viability 2002

Regulatory Reforms
Domenici Bill (S 472) directs regulatory changes for foreign ownership, 2002
anti-trust review sliminetion, heaiing procedures, decomrmissioning obhigations,
agency reporting to Congress.

$15,000K
$18,000K

N/A




PBMR First of a Kind Licensing Costs

|Tolals

2001 ] 2002 ] 2003 I 2004 | 2005 ] 2006 I 2007
£sp
| PBMR 150 500 1500 1000 1000 750 300
NRC 100 100 100 2000 2000 1500 300
payments 250 600 1600 3000 3000 2250 600
oo
PhMK a0 1600 3000 4750 1000 1400 1400 800 200 200 200 200 200 760
NRC 100 100 100 100 2660 2660 2660 500 500 500 500 500 300 300
{ Payenty 00, 700 3 166 4350 3660 4060 4060 i360 700 ___T00 700 700 505 560
eC ——
PBMR 2800 2000 1000 1000 1000 1000 600 600
MRC 0 0 2000 1600 1600 1000 1000 600
{ vavmenis 2820 2000 3000 2600 2600 2000 1600 1260
10rantnm Taraie i Trogle An nntinelidn rante secoriatod path nrapest detaye ar neqtractad haqanne
lpBMR  $31.250
NRC $ 25,380
PBMR First of 3 ¥ind Development Costs Sxpected to he Required to Achieve NRC Annrova
Fuel Performance Valldatlon
Fuel Manufacturing Process Qualification
Cadea DNavalaacrsnnd =~vd \j? \_n'
Code Developinont an 2
Watenals Qualificaltons
Total Development Costs
peun 1500 2000 2000 4000 30CC 20CC 1000 1000 1000 1000 1000
HRCICov Labs g 208 2000 2000 I, 4000 1000 1060 1009 REVIA] 1003
poymonic 1200 2500 4020 £000  70nn gonp 2000 2000 2000 2000 2000
Note 1. These PBMR costs are expected to be the minimum value
Grand Total PBMR Program Costs
IR 1050 3600 £500 7750 €000 5150 £500 3800 2200 2200 2300 2209 820 800
NRC/Covt 209 2 00 4100 €660 8160 £060 1500 35¢0 3100 31e0 2500 1300 234
vavitens 1250 3300 7206 11850 12660 13310 13460 5300 700 5300 5300 4700 2166 1734

$ 5.200
S_6.100
$ 11,300

$ 18 050
$ 11480
$27.530

$ 10000
S_7.600
» 17,500
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350,750

242914
$ 53,564




